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WATTS BACK FI,OW PREVENTER

Supplied by:

Installed by:

Morgan & Kirkman Associates, INC.
P.O. Box 172
Fayetville, N.C. 28302
PH: 919-484-5796

Parts can be furnished by
above supplier.

Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: 919-455-0414





RP/IS-909

THE
NAME
THAT
PROTECTS
YOUR
NAME

SIZES 3/4" to 10"
PRINCIPLE
BACKFLOW PREVENTERS

POSITIVE

No. 909S

Patent Number 4,241,752

CROSS CONNECTION CONTROL
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For Field Testing Procedure request Bulletin S-FT-TK-9A.

WATTS REGULATOR COMPANY LAWRENCE, MASS., U.S.A. 01842

TORONTO, CANADA SOESTDUINEN,THE NETHERLANDS

Manufacturers of the largest and most complete line ofplumbing and heating safety valves and control



A. WATTS Series 909 .Backflow Preventers may be installed in

either a vertical or horizontal position, if installed vertically, the

direction of flow must be up for " 2" and down for 21/2" 10".

B. They should always 5e installed in a accessible location to faci-

litate testing and sorvicino. Check the local codes to insure that the

unit is installed the proper heioht above the ground.

C. Pipe lines should 5e thoroughly flushed to remove foreign mater-

ial before installing the unit. A strainer should 5e installed as shown,

ahead of No. 909 Series devices to protect the discs from unneces-

sary fouling.

CAUTION: Do not install with strainer when 5ackflow preventer is

used on seldom-used water lines which ere called upon only during

Installation tructim s
WATTS WATTS
No. ugOgLF No. 909,L,F

pose and tested performance without causing discharge from the

relief vent when the water supply pressure fluctuates during static

no flow conditions.
Therefore, to avoid discharge where objectionable, usa a check

valve ahead of the installation to "lock-in" the downstream pressure

so as not to affect the operation pressure differential between the

supply and downstream of the first check in the backfiow preventer.

G. Backflow preventers should never be placed in pits unless absolu-

tely necessary and then only when and as approved by local codes.

In such cases, provision should be made to always vent above flood

level or for a pit drain to insure an adequate air gap below the relief

port. Consult your local or state plumbing or health inspector.

H. It is important that Series 909 Backflow Preventers be inspected

periodically for any discharge from the relief valve which will pro-

vide a visual indication of need for cleaning or repair of check

valves. Also, testing for proper operation of the device should be

made periodically in compliance with local codes, but at least once

a year or more often, depending upon system conditions. See

Watts instruction manual for test procedures.

I. Relief vent will discharge water, when during no-flow periods__
(1) the first check valve is fouled, or (2) the inlet supply pressure

to the device drops sufficiently due to upstream pressure fluctuations

to affect the required operating differential between:the inlet

pressure and the reduced pressure zone. 0therwisesuch relief.

("spitting") can occur when the second check is fouled during

backflow or resulting from a water hammercondition.
(See tag on valve for preventive and corrective means.)

emergencies, such es fire sprinkler lines, etc.

D. Water discharge from the relief valve should be vented in accor-

dance with code requirements. The relief valve should never be

solidly piped into e drainage ditch, sawer, or sump. The discharge

pipe should be terminated approximately 12" above the ground or

through an air gap piped to e floor drain.

E. After initial installation, a discharge from the relief valve open-

ing may occur until all seating surfaces have become seated or due

to inadequate initial flushing of pipe lines to eliminate dirt and pipe

compounds. If flushing will not clear, remove the first check valve

and clean thoroughly, See page 4 or 6.

F. When a reduced pressure principle beckflow preventer is installed

for dead-end service applications, such as for boiler feed lines,

cooling tower make-up and other periodic flow requirements, such

a backflow preventer cannot function according to its designed pur-

Installation Indoors, Figure1

For indoor installations, it is important that the device be easily accessible to facilitat,t,esti;,,g and servicing. Series 909 may

be installed either vertically or horizontally. If installed vertically, flow must be up and down 21/2" 10". If it is

located in a line close to a wall, be sure the test cocks are easily accessible. A drain line should be piped from the relief valve

as shown, where evidence of discharge will be clearly visible and so that water damage will not occur. Therefore never install

in concealed locations. 4n sizes 21/2" 10", the complete relief valve unit can be removed and mounted on the opposite side

of the device, in order to provide better accessibility for servicing.
INDOORS, MAIN LINE

WATTS

M

No. UgOSAGEL

WATTS
No. 909

2



Installation- Outside Building Above Ground, Figure2

In an area where freezing conditions do not occur, Series 909 can be installed outside of a building. The most setisfactory
installation is above ground and should be installed in this manner whenever possible.

In an area where freezing conditions can occur, Series 909 should be installed in a properly insulated utility building
or shelter.
Series 909 may be installed in a vertical or horizontal line and in an accessible location to facilitate testing and servicing.

A discharge line should be piped from the relief valve connection making sure that there is adequate drainage. Never pipe the
discharge line directly into a drainage ditch, sewer, or sump. Series 909 should never be installed where any part of the unit
could become submerged in standing water. Consideration should be given to the installation of external support structure
as applicable on larger sizes.

It is generally recommended that backflow preventers never be placed in pits unless absolutely necessary and then only when
approved by local codes. In such cases, a modified pit installation is preferred. WATTS

No, U909S

"- 2"

STRAINER

OUTSIDE THE BUILDING, MAIN LINE

Installation Parallel Devices Figure 3 CODES FOR APPROVAL

An optional installation of Series 909 Backflow Preventers is the use of two or more smaller size devices piped in parallel
(where approved) to serve a larger supply pipe main. This type of installation is employed whenever it is vital to maintain a
continuous supply of water and where interruptions for testing and servicing would be unacceptable. ;It also has the
advantage of providing increased capacity where needed beyond that provided by a single valve and permits testing or
servicing of an individual valve without shutting down the complete line.
For a two-valve installation as shown, the total capacity of the devices should equal or exceed that required by the system.

Table One listing the size No. 909 devices required to meet a certain capacity
The number of devices used in parallel should be determined by the engineer’s judgement based on the operating con-

ditions of a specific installation.

TABLE ONE CAPACITY REQUIRED FOR SYSTEM
50 GPM 100 GPM 150 GPM 200 GPM 250 GPM 350 GPM 450 GPM 640 GPM 1000 GPM 2000 GPM 3000 GPM 5000 GPM
Two A" Two 1" Two 11/4" Two 11/2" Two 11/2" Two 2" Two 21/2" Two 3" Two 4" Two 6" Two 8". Two 10’Devices Devices Devices Device Devices Devices Devices Devices Devices Devices Devicel... Devices

Table shows total capacity provided with dual valve installations of various sizes.

WATTS
No. U909S
"- 2"

STRAINER
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Serwcmg First and Second Check Vah

Sizes: 3/4" to 2"
F,RST
CHECK VALVE

IN

RELIEF VALVE
COVER Figure 2

SECOND
CHECK VALVE

1. Remove the four screws holding the first check

valve cover. Figure 2.

2. Lift off the first check valve cover. The check

valve inside will come out with the cover and is

attached with a bayonet type locking arrange-

ment. Figure 3.

3. Holding the check valve module in both hands,

rotate the assembly 1A turn. This will disengage

the disc assembly, spring and seat cover into

individual components. Figure 4.

4. The disc assembly may be cleaned and reassem-

bled, or depending upon its condition, it may be

discarded and replaced with a new assembly

from the service kit. "O" rings should be cleaned
or replaced as necessary and lightly greased with

the FDA approved silicon grease which is also

furnished with the service kit.

5. Reassemble the check valve module in the

reverse order. Service is identical for both the

first and second check valves.

Figure 3

Figure 4 ".

Note: The springs and covers of the first and

second check valves are not interchangeable.

2"" Replacement Parts
RELIEF VALVE"CHECK VALVES

SECOND CHECK
i"_=_PRESSURE PLATE NUT

FIRST CHECK EDILpAHTREAGM

SEAT ’O"RING*

--: 909 C RK tanoar epalr lz mcluo , _WHeR
909 all items marked

lY,’ 2 909 909-F-RK
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Servicing the Relief Valve

Figure 6

Figure 5

1. Remove the four bolts that hold the relief valve
cover in place. Figure 5.

2. Remove the cover. The stainless steel adapter,
with "O" rings attached, will be free to be removed
simultaneous with the removal of the cover.
Figure 6. Pull out the relief valve assembly. Fig-
ure 6. Note: the spring tension in the relief valve
assembly is contained in the design of the relief
valve; therefore, the relief valve can be removed
in a one-piece spool-type assembly. Figure 7.

3. The relief valve seat and disc may be cleaned
without disassembly of the relief valve assembly.
If it is determined that the relief valve diaphragm
and or disc should be replaced, the relief valve
module can be readily disassembled without the
use of special tools.

4. To disassemble the relief valve module, (Figure 7)
hold the center hexagonal stem with an open end
or an adjustable wrench (Figure 8). While simul-
taneously turning the hex head on the end of the
relief valve assembly: The relief valve spring will
unload during disassembly. Repeat procedure
turning hex nut on the diaphragm end. Figure 9
shows complete disassembly of module.

5, The relief valve diaphragm and or relief valve disc
may be replaced with new parts from the service
kit. Reassembly of the relief valve module may
be accomplished in the reverse order. "O" rings
should be replaced as necessary and lightly
greased with FDA approved silicon grease which
s furnished with the service kit Care should be
Ken to insure that, when bolting the relief valve

into place, the relief valve module and stainless
steel adapter are in position. Do not force the
cover into place as damage may result from
misalignment.

Figure 7

Figure 8

Figure 9



Servicing First and Second Checks

Sizes: 21/2" to 10"

1.-Remove hatch cover bolts. NOTE: The 909 is

designed so that when the bolts are backed off

1/=,,, all the spring load is released from the cover

and retained by the check module. CAUTION:
Be sure to verify this before removing all the bolts.

2. Lift check valve module straight out taking care

not to hit and damage seat ring.

3. The seat ring may be removed and replaced by

pulling out the two wire retainers. The wire

retainers are 10" long. One is drawn out clock-

wise and the other is drawn out counter clockwise.

4. With the retainer wires removed, the seat ring

can be lifted straight up and removed.

5. CAUTION: The check valve spring is in compres-

sion. The spring load is captured by the two

spring retainers and the stem. The spring retainers

are not to be removed for servicing. If there is

a nee"-to replace the spring, spring retainer or

stem, an assembled module must be obtained

from the factory.

6. To replace the disc, simply remove the Allen

head socket screws. Lift off the disc retaining

plate and the disc. Reverse this procedure to

install the new disc.

7. If the disc holder has been damaged by freezing

or severe water hammer, it can be replaced in the

field. Remove the retaining ring and slide the disc

holder off the stem. Remove the "O" ring from

the stem and replace with a new one. Apply grease

to the "O" ring and slile the new disc holder

into place. Re-install the retaining ring. NOTE:

the disc holder should not be removed when servi-

cing only the disc.

First end Second Checks
are not Interchangeable.

"O" Ring

.Check Valva Module

"O" Ring (B)

=isc Holder

Allen Screws

Retainer

)isc

Wire Retainer

Ring (C)

Seat
Retainer

CHECK MODULE ASSEMBLY:;

"O" Ring

Spring Retainer

Retaining R’ng

Stem
j



Servicing  the Relief Valve
= Diaphragm1. Remove the relief valve cover bolts. Note the

"o" RZngIO909 is designed so that when the bolts are backed DiscHolderoff 1/2" all the relief valve spring load is retained --_ Assembly

bY the bottom plugspring module, Caution: Be

/ PressurePlate.
sure to verify this before removing all the bolts.
2. Remove the cover and diaphragm. The relief / "O"Ring(E)
valve piston assembly can be lifted straight up
and out. Relief Valve

Piston Assembly
3. Replace the wiper seal and piston "O" ring
and apply grease to the "O" ring. --wlprsea
4. To replace the relief valve disc, hold the upper
guide fin and unscrew the diaphragm pressure --"O" Ring (F)

Reliplate. It may be necessary to lightly tap the
"o" Ring (G) / (L=,.,/J--"O" Ring (I)cast webs and the pressure plate to loosen. Re-

place with a new disc holder assembly and "O" Relief Valve Piston

ring. Note: the disc rubber is molded into the
"o" Ring (H) "ottomPlug

disc holder and is supplied as a disc holder assembly. Spring Assembly

5. Removal of the bottom spring assembly.’ During
normal field service there is no need to remove the RELIEF VALVE PISTON ASSEMBLY
bottom plug spring assembly otherthan inspection.
It can be removed by simply unscrewing with a Plate

large pipe wrench.
Caution: The spring as retained on the bottom derAssembly
plug is highly loaded. NO attempt should be made g
in the field to remove the spring. For replacement, Guide Fina complete bottom plug assembly must be ob
tained from the factory.

BOTTOM PLUG SPRING ASSEMBLY

Spring
Seal

L_ I Bottom Plug

21/2"’- 10"" Replacement Parts

SERVICE PARTS KIT NUMBERS
Valve Size

21/2", 3"
4"
6"
8
10"

Check Modules
909-G-R K
909-J-RK
909-K-RK
909oL-RK
909-N-RK

Relief Valve
909-H-RK
909-J K-R K
909-J K-RK
909-M-R K
909oM-RK

CHECK MODULE KIT CONTAINS
(2) "O" Rings (A)
(2) Disc

RELIEF VALVE KIT CONTAINS
Set of "O" Rings (D), (E), (F)
Diaphragm
Disc Holder Assembly
Wiper Seal





DUNHAM BUSH CONDENSATE PUMP

Supplied by:

Installed by:

Morgan & Kirkman Associates, Inc.
P.O. Box 172
Fayetville, N.C. 28302
PH: (919) 484-5796

Parts can be furnished by
above supplier.

Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414





DUNHAM-BUSH

CONDENSATE PUMPS
TYPE CRV

Installation, Operation and
Repair Parts Manual



DUNHAM-BUSH INSTALLATION AND OPERATIN6 INSTRUCTIONS

INTRODUCTION

The Dunham-Bush TVpeCRV Condensation Pump is a com-
plete, compact assembly for removal of condensation, and
automatic positive return of water to low pressure boilers
from gravity heating systems, low pressure steam process
equipment or from combinations of both types of loads.

The Duplex pump employs, as standard equipment, a me-
chanical alternator which provides automatic standby service
whereby if one pump is inoperative, the second pump starts
automatically. It also provides for automatic alternation on
each cycle of float control.

These pumps have been thoroughly tested al the factory,
are substantially crated for protection in shipment and are
ready for operation after piping and wiring connections are
made. Proper installation insures dependable operation with-
out detailed attention over a long period of time.

CONDENSATE PUMPS
TYPE CRV

TYPE CRV DUPLEX

INSTRUCTIONS

1. UNCRATING--After uncrating pump. leave all instruc-
tions attached to the pump and temporary plugs in their
tappings until installed on foundation and ready to con-
nect to piping.

2. SETTING-Place the pump on a solid concrete founda-
tion extending from 3 to 6 inches above floor with 4
foundation bolts ’/2"" above foundation. Shim the pump
up level at tank feet, grout thoroughly with cement and
tighten foundation bolts after cement has hardened.

OFF

3. PIPING CONNECTIONS-Should be made as shown by
Figure I. All piping must be properly supported by
hangers and not supported by the pump. Also make
proper allowance for expansion of piping.

4. RETURN MAINS-Must be installed in such manner that
condensate flows by gravity into the Receiver tank of
the Condensation Pump.

5. DISCHARGE TO BOILER-Must be made through a
check valve and gate valve. Hartford connection as shown
is recommended by the Hartford Steam Boiler and In-
surance Company, Hartford, Connecticut, and by the
ASHRAE. The use of this connection for )rotection of
the boiler is optional.

All swing check valves must be tested for tightness before
installation.

6. AIR VENT FROM RECEIVER--Should be made from
the vent tapping, extending this pipe to the ceiling and
terminating over an open drain.

I. WIRING INSTRUCTIONS--Pumps with single-phase
motors are shipped with the wires from float switch
disconnected and taped at the motor terminals. Make the
proper connections at the motor terminals in accordance
with the voltage of the current supply to be used. Select
the proper wiring diagram from Page 3 and wire accord-
ingly.

Pumps with three-phase motors are shipped with the
motors wired for the current supply voltage specified
by the customer. Check the connections at the motor
terminals to make sure that they conform to voltage of
the current supply to be used. Select the proper wiring
diagram from Page 4 and wire accordingly.

All wiring must be in accordance with local regulations.

FIGURE TYPICAL CONNECTIONS TYPE CRY PUMP
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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DUNHAM-BUSH INSTALLATION AND OPERATIN6 INSTRUCTIONS

PRELIMINARY

Before placing the pump in service, operate the system for
a period of time (preferably two weeks) wasting the con-
densate to sewer through draw-off so as to remove dirt,
grease, scale and other foreign matter. When discharging
condensate to sewer, supply make-up water to boiler to
maintain proper water line.

OPERATION

We recommend that an automatic water feeder be installed
on all installations equipped with manually operated coal,
oil or gas-fired boilers. A low water cut-out of fuel supply
should be installed on all installations equipped with auto-
matically operated stoker, oil or gas-fired boilers.

TRIAL OPERATION

FOR TRIAL OPERATION OF PUMP, PROCEED AS FOLLOWS:

1. Remove plug on rear of motor and with large bladed
screwdriver rotate shaft to be sure pump is free.

2. Fill the Receiver tank with water sufficiently high to
close the float switch.

3. Open gate valve in discharge to boiler.
4. Do not operate pump without water it, the receiving

tank as the pump is equipped with a mechanical shaft
seal. Operating the pump dry may ruin the seal.

5. Place the starting switch in "ON" position. If pump is
operated on 3-phase current, see that motor rotates in
direction indicated by arrow on pump and if rotating in
wrong direction, interchange any two wires at the starting
switch. Direction of rotation on single-phase units is
fixed and cannot be changed.

6. The pump will discharge water from the Receiving Tank
into the boiler stopping aqtomatically when water in
Receiving Tank reaches a low level.

OPERATING POINTS

IF PUMP DOES NOT PERFORM AS OUTLINED, CHECK THE FOLLOWING:

1. Check the motor speed. If motor speed is low and unit
is operated on single phase current, check wiring con-
nections to motor. If wired for 230 volt current but
actually operating on 115 volt current, the motor will
never come up to proper speed, and motor may burn out.

2. If condensate fills tank so rapidly that float switch cuts
in too frequently, this may be due to: (1) a leaking
check valve in the discharge line to the boiler, or (2) a
priming boiler that should be cleaned. To check for a
priming boiler, pull open the safety valve,when the boiler
is carrying a few pounds steam pressure. If clean, "white"
steam comes out, boiler water is satisfactory. If dirty
water is discharged from the safety valve, the boiler
should be blown off to remove the oil and sludge.

3. Check to see that boiler pressure is not in excess of that
for which the pump is built.

4. Lack of capacity may indicate that passageways of pump
impeller have become clogged with foreign matter.

5. If pump is operated on 3 phase current, see that motor
rotates in direction indicated by arrow on pump and if
rotating in wrong direction, interchange any two wires at

the starting switch. Direction of rotation on single phase
units is fixed and cannot be changed.

6. If the pump fails to start, it may be due to the float ball
having lost its buoyancy. This can be checked by oper-
ating the float head lever manually. If the float ball is
not buoyant, replace with new float ball.

7. If after long service, water flows from around the motor
shaft out through the space between the pump head
motor flange and the pump head case flange, it is an
indication of a mechanical seal failure and the complete
mechanical shaft seal should be replaced. Replacement
seals may be obtained from Dunham-Bush, Inc.

LUBRICATION-Motor(s) provided with grease cups or
fittings, lubricate every 6 months with a good grade of
medium weight sodium base cup grease.
Motor(s) not provided with grease fittings have bearings
greased for life by motor manufacturer.
PARTS--In ordering parts, give type, size and serial number
shown on the pump nameplate. Address all correspondence
to Dunham-Bush, Inc., 811 E. Main Street, Marshalltown,
Iowa 50158.
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DUNHAM-BUSH INSTALLATION AND 0PERATIN6 INSTRUCTIONS]

WIRING DIAGRAMS

SINGLE UNIT
SINGLE PHASE A. C. CURRENT

SINGLE
PHASE
MOTOR

Disconnect
Switch

By Others

FLOAT
SWI TCH

NOTE:

SINGLE UNIT
THREE PHASE A.C. CURRENT

THREE
PHASE
MOTOR

LINES SHOWN THUS TO BE
INSTALLED BY ELECTRICIAN ON JOB.

Disconnect
Switch

By Others

FLOAT

SPLICE TO
PIGTAIL
LEAD WIRE

DUPLEX UNIT
SINGLE PHASE A. C. CURRENT

PHASE
MOTOR

DISCONNECTI

BY OTHERS

,?,

SINGLE
PHASE
MOTOR

X I
PHASE

/ \ MOTOR

DUPLEX UNIT
THREE PHASE A. C. CURRENT

NOTE: LINES SHOWN THUS TO BE
INSTALLED BY ELECTRICIAN ON JOB.
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CRV Tank Assembly Common Parts

Item

1

2

3

4

5

Description

Tank

Pump and Motor Assembly

Gasket- Suction

Bleeder Tube Assembly

Float Switch (Single)
Alternator (Duplex)

Part Number

SEE ADJOINING CHART FOR SELECTION
SEE ADJOINING CHART FOR SELECTION

C8946 (CHV Case)
A2-5045 (CRV Case)

P-38 or as noted" on pages 7-12

Spec. 3654
Spec. 3655

Note:

A. Single requires A2-3954 CHV or A2-4286 CRV Blank-Off Plate.
B. Optional Gauge Glass and Cocks le Spec. 2154
C. Optional Thermometer ie Spec. 15591.
D. For Complete Information Concerning Any Other Optional

Electrical or Other Equlpment Contact Dunham-Bush, Inc.
Marshalltown, lowa.
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1750 RPM PUMP DATA
Model Tank

210, 215, 220, 410, 415, 420, 610, 615, 620

230, 240, 430, 440, 630, 640

815, 820, 1015, 1020

830, 840, 1030, 1040

1515, 1520, 2015

1530 1540, 2020, 2030, 2040, 2520, 2530, 2540, 3030

2515

3020

4020, 4030, 5020

C2-3727

C2-3728

C2-3533

C2-3534

I" ATA-I

i" A9A- 1

i" ATA-I

I" AgA-I

I" ATA-I

i" Ag^-I

I" A7A-I

i" A7-1

i" AgA-I

3450 RPM PUMP DATA
Model

210, 215, 220, 230, 240, 410, 415, 420,
430, Z40, 610, 615, 620, 630, 640

250, 260, 270, 450, 460, 470, 650, 660, 670

815, 820, 830, 840, 1015, 1020, i030, 1040

850, 860, 870, 1050, 1060

1070, 1550, 1560, 1570

1515, 1520, 1530, 1540, 2015, 2020, 2030, 2040,
2515, 2520, 2530, 3020, 3030

2050

2060, 2070, 2540, 2550, 2560, 2570

3040, 3050, 3060, 3070

4020, 4030, 5020

4040, 4050, 4060, 4070, 5030, 5040, 5050, 5060

Tank

C2-3530

C2-3727

C2-3531

C2-3728

C2-3532

C2-3533

C2-3534

Pump StyleI

i" ATA-2 Ii" A5-2

i" A7A-2

i" A7-2

I" A5-2

I" A7A-2

I" A7-2

I" A7-2

I" ATA-2

l" A7-2

NOTE:
3450 RPM is indicated throughout brochure by the suffix -2.
1750 RPM is indicated throughout brochure by the suffix -1.
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3450 RPM
Model

1" A5 PUMP PARTS LIST

Impeller
210, 410, 610
215, 415, 615
815
1015, 2020
220, 1515
420, 62C
820, 1020
1520, 2015
2520, 3020
230, 430, 630, 830, 1030
1530, 2515
2030 |D5423x4%"
240, 20, 3030 ID5423x4-3/4,,
440, 640, 840 |D5423x4-7/8
1040, 1540, 2040 D5423xS"

D519 7x3"
D519 7x3-3/8"
D519 7x3"
D519 7x3-5/8"
D519 7x3-3/4"
D519 7x3- 7/8"
D519 7x4"
D519 7x4-1/8"
D5423X3-7/8"
D5423X4"
D5423x4-3/8"

No Description Part Number
i Case (Cast Iron) F559

2 Impeller (FOR SELECTION SEE
CHART AT LEFT)

3 Nut Impeller P-II6

4 Washer C8709

5 Gasket-Case * D5352

6 Seal-Shaft * Spec. 472

7 Head (Cast Iron) E6042

8 Motor Contact Dunham-Bush
Harshalltown, loa

9 Sllnger C8854

*Parts required when replaclng seal
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1" A7A PUMP PARTS LIST
Model

3450 RPM
250, 450, 650, 850
1050
1550
260, 460, 2050
660, 860, 1060
270 470, 670, 870

1750 RPM
210
410
610
215
415, 615
815
1015
230
420, 620, 820, 1515
1020
2015
1520

Impeller

C2-2378x5"
C2-2378x5-5/8"
C2-23 78x5-3/"
C2-2378x5-7/8"
C3-2378x6"
C2-2378x6-3/8"

C2-2378x4-7182
C2-2378x5"
C2-23 78x5-i18"
C2-23 78x5- 7/8"
C2-23 78x6"
C2-23 78x6-i/8"
C2-2378x6-3/8"
C2-23 78x6"
C2-23 78x 6-3/4"
C2-23 78x7"
C2-2378x7-1/8"
C2-23 78x7"

No
1
2
3
4
5
6

7
8

9
I0
ii
12
13

Description
Screw-Cap
Seal-Mechanlcal*
Retalner-Head
Screw-Cap
Slinger
Motor

Head (Cast Iron)
Fittings-

Compression
Tube
Casket-Case*
Case (Cast Iron)
Impeller
Wear Ring-Case

14 Wear Ring-Head
15 Nut-Impeller
16 Screw-Impeller

8

-Part Number
P-150
Spec. 472
A2-3023
P-142
C8854
Contact Dunham-Bush

Marshalltown Iowa
C2-2342
P-194-Stralght
P-195- Elbow
3/16 Copper
C2-2343
D2-1546
SEE CHART
Optional
Optional 9
A2-3691
A2-4120

*Parts requlred when replacing seal



1" A7 PUMP PARTS LIST

3450 RPM

Model
2540
1560, 2550
2060
I070
15 70
2070, 2560
2570

Impeller
C2-2379x5-7/8,,
C2-2379x6- I/8,,
C2-2379x6"
C2-2379x6-3/8,,
C2-23 79x6"
C2-23 79x6-5/8,,
C2-23 79x6- 7/8,,

No Description

Screw-Cap
Key-Impeller
Seal-Mechanical*
Screw-Cap
Slinger
Motor

7 Head (Cast Iron)’
8 Flttlngs-

Compression
9 Tube
i0 Gasket-Case*
ii Caae (Cast Iron)
12 Sleeve*.
13 Impeller
14 Gasket*
15 Gasket*
16 Wear Ring-Case
17 Wear Ring-Head
18 Screw-Impeller
19 Washer-lmpeller
20 Washer-Seallng

Part Number

P-150
Supplied W/ Motor
Spec. 3179
P-142
Supplied W/ Hotor
-Contact Dunham-Buah

Marshalltown lowa
C2-2336
P-194-Stralght
P-195-Elbow
3/16 Copper
C2-2343
D2-1546
A2-3018
SEE CHART
A2-3020
2-3022-1
Optional
Optional
Spec. 3312
A2-3021-I
Spec. 3313

9

*Parts required when replacing seal



4

1" AgA PUMP PARTS LIST

1750 RPM
Model

2020, 2520
4020
5020
1530, 2030, 2530
230, 30, 630, 830,
1030, 3030, 4030
240, 440, 640, 840
1040, 1540, 2040, 25401

Impeller

C2-3212x6-5/8"
C2-3212x6-q/8"
C2-3212x7-1/8"
c2-3212x7- 7/8"
C2-3212x8,’

C2-3212X9"

No Description

I Case (Cast Iron)
2 Impeller
3 Stud & Nut Assembly

4 Key
5 Sleeve*
6 Gasket*
7 Seal-Shaft*
8 Head (Cast Iron)
9 Motor

I0 Slinger
ii Shield
12 Gasket *

Part Number
D2-1576
SEE CHART
Ci0035
^2-3898
C7763
A2-3905
D5450
Spe 3179
D2-1478
Contact Dunham-Bush

Marshalltown, Iowa
CI0038
C8958
A2-3020

*Parts required when replacing seal

10



1--1/4" A7A PUMP PARTS LIST

Model, Impeller

3450 RPM
4020
4030
5020

C2-2339x4-1/8"
C2-2339x4-3/4"
C2-2339x4-3/8"

1750 RPM

2515 C2-2339x6;"

1
2
3
4
5
6

Description
Screw-Cap
Seal-Mechanical*
Retalner-Head
Screw-Cap
Slinger
Motor

Head (Cast Iron)
Fittings-

Compression
9 Tube
lO Gasket-Case*
] Case (Cast Iron)
12 Impeller
13 Near Ring-Case
14 Wear Ring-Head
15 Nut-Impeller
]6 Screw-Impeller

11

Part Number
P-150
Spec. 472
A2-3023
P-142
C8854
Contact Dunham-Bus

Marshalltown Iowa
C2-2342
.P-194-Stralght
P-195- Elbow
3/16 Copper
C2-2343
D2-1546
SEE CHART
Optional
Optional
A2-3691
A2-4120

*Parts required when replacing seal



Model

3450 RPM
5030
3040, 4040
5040
3050
4050, 5050
3060, 4060
5060
3070
4070

1--1/4" A7 PUMP PARTS LIST

Impeller

C2-2340x4- 7/8"
C2-2340x5- i/8"
C2-2340x5"
!C2-2340x5-5/8"
C2-2340x5-3/4"
C2-2340x6-I/8"
C2-2340x6!’
C2-2340x6"
C2-2340x6-5/8"

1750 RPM
3020 C2-2340x7"

1 Screw-Cap P-150
2 Key-Impeller
3 Seal-Mechanical*
4 ScreW-Cap
5 Slinger
6 Motor

7 Head (Cast Iron)
8 Fittings-

Compression
9 Tube
I0 Gasket-Case*
11 Case (Cast Iron)
12 Sleeve*.
13 Impeller
14 Gasket*
15 Gasket*
16 Wear Ring-Case
17 Wear Ring-Head
18 Screw-Impeller
19 Washer-Impeller
20 Washer-Seallng

Supplied W/ Motor
Spec. 3179
P-142
Supplied W/ Motor
Contact Dunham-Bush
Marshalltown, Iowa
C2-2336
P-194-Stralght
P-195-Elbow
1/8" Copper
C2-2343
D2-1548
A2-3018
SEE CART
A2-3020
A2-3022-I
Optional
Optional
Speco 3312
A2-3021-I
Spec. 3313

*Parts required when replaclng seal

12



AR:’qSTRONG HOT & CHILLED WATER PUMPS

Supplied by: Morgan & Kirkman Associates, Inc.
P.O. Box 172
Fayetville, N.C. 28302
PH: (919) 484-5796

Parts can. be furnished by
above supplier.

Installed by: Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455--0414





ARMSTRONG CENTRIFUGAL PUMPS
INSTALLATION AND OPERATING INSTRUCTIONS

File NO.: 500.661
Date: June 1.198
Supersedes: 500o661
Date: Sept. 15.1980

SERIES 4030 BASE MOUNTED PUMP

CAUTION
Particular care must be taken to check the following before pump is started up:-

1. Is the pump primed? 5. Pipework properly supported?
2. Alignment OK? 6. Voltage supply OK?
3. Rotation OK? 7. Overload protection OK?
4, Lubrication OK? 8. Is the system clean?

21 Shaft
22 Bearing (inboard)
23 Bearing (Outboard)
2q Lockwasher
25 Lock Nut
26 Bearing Houaing
27 Snap Ring
29 Cap (O/B)
32 Cap,crew Hex. Hd.
36 Key Woodruff
39 Water Slinger
zl0 Adapter
q3 Washer
q4 Capscrew Hex. Hd.
60
62 P,,’lch.

70 Shaft Sleeve
80 Impeller
83 Washer Imp.
8q Lockwasher (When fitted)
86 Capscrew Hex. Hd.
100 Casing
101 Gasket
103 Wllher
10 Capscrew Hex. Hd.
105 Pipe plug
106 Support Foot
108 Caps:rew
110 Support Foot (Casing)
111 Washer
112 Capscrew Hex. Hd.
113 Nut Jam (When fitted)
11q Capscrew (When fitted)

121 Wisher
122 Capscrew Hex. Hd.
123 Washer
12, Capscrew Hex. Hd.

Armstrong Warranty does not cover any damage to the equipment resulting from failure to observe the above precautions.

GENERAL: Armstrong Centrifugal Pumps, properly installed and given reasonable care and maintenance, will perform
satisfactorily for a long period of time. These instruchons describe the procedures which should be followed to ensure
trouble-free operation.

LOCATION LOCATE THE PUMP WHERE IT IS EASILY
ACCESSIBLE FOR INSPECTION AND
SERVICING, AND PROVIDE ADEQUATE

HEADROOM FOR HOIST FACILITIES IN THECASEOF LARGER
PUMPS. MOTOR-DRIVEN UNITS SHOULD NOT BE LOCATED
IN DAMP ATMOSPHERES UNLESS THIS CONDITION HAS
BEEN PROVIDED FOR IN THE MOTOR ENCLOSURE.

FOUNDATION THE FOUNDATION SHOULD BE SUF-
FICIENTLY SUBSTANTIAL TO ABSORB
ANY VIBRATION AND TO FORM A

PERMANENT RIGID SUPPORT FOR THE BASEPLATE. THIS
IS ESSENTIAL IN MAINTAINING THE ALIGNMENT OF A
DIRECT-CONNECTED UNIT. A GOOD CONCRETE FOUNDA-
TION SHOULD WEIGH TWO-AND-ONE-HALF TIMES THE

SHIPPING WEIGHT OFTHE PUMP.
IN BUILDING THE FOUNDATION,
MAKE AMPLE ALLOWANCE FOR
GROUTING.
FOUNDATION BOLTS OF THE
PROPER SIZE SHOULD BE AR-
RANGED AS SHOWN, WITH A PIPE
SLEEVE EMBEDDED IN THE CON-
CRETE TO PERMIT ADJUSTMENT
OF THE BOLTS AFTER THE CON-
CRETE HAS BEEN POURED, USE
SLEEVES WITH A DIAMETER TWO-
AND-ONE-HALF TIMES THE DIA-
METER OF THE BOLTS.

WHEN THE UNIT HAS BEEN PLACEDLEVELLING ON ITS FOUNDATION, SLACKEN OFF
THE COUPLING SET SCREWS AND

SLIDE BACK THE COUPLING HALVES SO THAT THE PUMP
AND MOTOR SHAFTS ARE FREE TO ROTATE INDEPENDENT-
LY. RE-TIGHTEN THE SET SCREWS IN THIS POSITION. DO
NOT RE-CONNECT THE COUPLING UNTIL AFTER THE UNIT
HAS BEEN PIPED UP, FINALLY ALIGNED AND CHECKED FOR
CORRECT DIRECTION OF ROTATION.
INSERT METAL WEDGES APPROXIMATELY 1" THICK ON

EITHER SIDE OF THE FOUN-
DATION BOLTS UNDER THE
BASE-PLATE AS SHOWN. ADJUST
WEDGES UNTIL THE SHAFTS OF
THE PUMP AND MOTOR ARE
LEVEL. ON FLANGED PUMPS,
CHECK SUCTION AND DIS-
CHARGE FLANGES FOR VERTI-
CAL OR HORIZONTAL POSITION,
USING A LEVEL, AND CORRECT
AS NECESSARY BY ADJUSTING
THE WEDGES.

WHEN THE BASEPLATE IS COMPLETELY LEVEL, THE
FOUNDATION BOLTS SHOULD BE TIGHTENED EVENLY AND
FIRMLY. DO NOT OVER-TIGHTEN BOLTS AT THIS STAGE.

Armstronq
HUMPS



Armstronq
HUMPS

INSTALLATION ANO OPERATING INSTRUCTIONS
SERIES 4030 eASE MOUNTED PUMP

ALIGNMENT THE PUMP UNIT IS ACCURATELY
AL,GNED ,N OUR FACTORY PR,OR TO
BEING SHIPPED. HOWEVER, ALL BASE-

PLATES ARE FLEXIBLE TO SOME EXTENT AND MUST NOT
BE RELIED UPON TO MAINTAIN FACTORY ALIGNMENT RE-
ALIGNMENT IS NECESSARY AS FOLLOWS:

AFTER THE UNIT HAS BEEN SET LEVEL
ON ITS FOUNDATION.

2. AFTER THE GROUT HAS SET AND THE
FOUNDATION BOLTS HAVE BEEN TIGHTENED.

3. AFTER THE PIPES HAVE BEEN CONNECTED.
ACCUFIATE ALIGNMENT IS ABSOLUTELY ESSENTIAL. PRO-
PER MECHANICAL OPERATION OF THE EQUIPMENT CAN-
NOT 8E GUARANTEED UNLESS THE FACTORY ALIGNMENT
IS REPRODUCED IN THE FIELD.

COUPLING ALIGNMENT
[" CHECK THE ALIGNMENT BY PLAC-

ING A STRAIGHT EDGE ACROSS
]----1 THE COUPLING RIMS AT THE TOP,

BOTTOM AND BOTH SIDES. CARE
MUST BE TAKEN TO HAVE THE
STRAIGHT EDGE PARALLEL TO
THE AXIS OF THE PUMP AND

MOTOR SHAFT. ALIGNMENT IS OBTAINED WHEN THE
STRAIGHT EDGE RESTS EVENLY ON BOTH RIMS tN ALL
FOUR POSITIONS. ADJUST AS NECESSARY BY PLACING
SHIMS UNDER THE MOTOR FEET,

GROUTING AFTER LEVELLING THE UNIT AND CHECK-
ING THE ALIGNMENT, FILL THE BASEPLATE
COMPLETELY WITH GROUT, ALLOWING IT

TO FLOW AROUND THE WEDGES UNDER THE BASEPLATE.
ALLOW 48 HOURS FOR THE GROUT TO HARDEN BEFORE
FINAL TIGHTENING OF THE FOUNDATION BOLTS.

BOTH THE SUCTION AND DISCHARGE PIPESPiPiNG SHOULD BE INDEPENDENTLY SUPPORTED
NEAR THE PUMP SO THAT NO STRAIN IS

IMPOSED ON THE PUMP WHEN THE PIPES ARE CONNECTED.
ALL CONNECTING PIPEWORK SHOULD BE ACCURATELY
LOCATED- DO NOT ATTEMPT TO FORCE THE SUCTION
AND DISCHARGE PIPES INTO POSITION.

SUCTION PIPING
USE SHORT DIRECT SUCTION PIPING ONE OR TNO TIMES
LARGER THAN THE PUMP SUCTION NOZZLE. ARRANGE
PIPING TO ELIMINATE POTENTIAL AIR POCKETS AND USE
AN ECCENTRIC REDUCER TO CONNECT TO THE SUCTION
NOZZLE. A STRAINER THREE OR FOUR TIMES THE AREA OF
THE SUCTION PIPE WILL PREVENT FOREIGN MATERIALS
ENTERING THE PUMP,

DISCHARGE PIPING
A CHECK VALVE AND GATE VALVE SHOULD BE INSTALLED
IN THE DISCHARGE LINE. IF AN INCREASER IS USED ON THE
DISCHARGE SIDE TO INCREASE THE SIZE OF THE
DISCHARGE PIPE, IT SHOULD BE PLACED BETWEEN THE
CHECK VALVE AND THE PUMP,

FINAL WHEN THE PIPING HAS BEEN CON-
NECTED, CHECK THE ALIGNMENT

ALIGNMENT AND MAKE CORRECTIONS IF NECES-
SARY, ENERGISE THE MOTOR (WITH
COUPLING HALVES DISCONNECTED)

AND CHECK THAT THE ROTATION CORRESPONDS WITH
THE DIRECTION ARROW ON THE PUMP. TO REVERSE THE
ROTATION ON A THREE-PHASE MOTOR, INTERCHANGE
TWO LEADS.
WHEN ROTATION AND ALIGNMENT ARE CORRECT, RE-
CONNECT THE COUPLING WITH BOTH HALVES BUTTING
AGAINST THE RUBBER INSERT. TIGHTEN THE COUPLING
SET SCREWS.

PUMP
LUBRICATION
YOUR PUMP HA5 BEEN BUILT WITH GREASED LUBRICATED
BALL BEARINGS. THESE BEARINGS ARE CUSTOM GREASED
FOR GENERAL SERVICE APPLICATIONS AND SEALED. NO
FURTHER LUBRICATION SHOULD BE NECESSARY.

MOTOR FOLLOW THE LUBRICATION PRO-
CEDURES RECOMMENDED BY THE

LUBRICATION MOTOR MANUFACTURER. IN MOST
CASES IT WILL BE FOUND THAT
THE MOTOR BEARINGSARECUSTOM-

GREASED FOR SEVERAL YEARS’ OPERATION AND REQUIRE
LITTLE OR NO ATTENTION.

MECHANICAL THE MECHAN,CAL SEAL REQU,RES
NO SPECIAL ATTENTION OR ADJUST-
MENT. HO-VER. DO NOT RUN THESEAL PuMP OR AS THE SEAL MUST HAVE
A FILM OF LIQUID BETWEEN THE

SEAL FACES FOR PROPER OPERATION.

SYSTEM CLEANLINESS: Before starting the pump, the system must be thoroughly
cleaned, flushed and drained and then replenished with clean liquid. Welding slag and
other foreign materials "Stop Leak" and cleaning compounds excessive or improper
water treatment are all detrimental to the pump internals. Proper operation cannot be
guaranteed if any of these conditions are allowed to exist.

STARTING AND STOPPING: The pump must be fully primed on start-up. Fill the pump
casing with water, remove the air release plug in the top of the volute and rotate the shaft
by hand to remove any air trapped in the impeller. Start the pump with the discharge gate
valve closed, then open gradually after the motor is up to speed. To stop the pump, close
the discharge valve and trip the motor starter.

Form No.: 6216-B ARMSTRONG PUMPS INC.
NORTH TONAWANOA, N.Y. 14120
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ARMSTRONG CENTRIFUGAL PUMPS
INSTALLATION AND OPERATING INSTRUCTIONS

SERIES 4380 and 4385
VERTICAL IN-LINE PUMPS

’File No: 5043.661
Date= Haz. i, 1982
Supe=sedes= 5043.661
DaLe= Sept. 15, 19711

SERIES 4380 SERIES 4385

ITEM DESCRII’ION ITEM DESCRIPTION

202 Covezplae

206 loo:/Puap Backe

207 NoCor Caps

208 Mecbcal

209 Sea Ins

210 Sea In
216 GI Pacn
217

218 GI PlaCe

ITEM DESCRIPTION

219 Gland SCuct

220 Glacct Hue

221 Glact WaheE

338 Shaft

339 Shaft Sleeve

340 Impeller Key

342 Water Slinger

501 Noo

AIISTRONG CENTRIFUGAL PUMPS, PROPERLY INSTALLED AND GIVEN REASONABLE
CRE MAINTENANCE, WILL PERFORM SATISFACTORILY FOR A LONG PERIOD
OF TIM. THEE INSTRUCTIONS DESCRIBE THE PROCEDURES WHICH SHOULD BE
FOLLOWED TO ENSURE TROUBLE-FREE OPERATION.

Page of 2



INSTALLATION ANO OPERATING INSTRUCTIONS

SERIES 480 and 4385

Paqe 2 of 2

SERIES 4380
ONLY

SERIES 4385 ONLY

ARMSTRONG PUMPS INC.
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AR.dSTRONG EXPANSION TANKS

Supplied by: Morgan & Kirkman Associates, Inc.
P.O. Box 172
Fayetville, N.C. 28302
PH: (919) 484-5796

Parts can be furnished by
above supplier.

Installed by: Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-O414





Armstronq
HUMPS

MODEL AET

ARMSTRONG
ASME EXPANSION TANK

SUBMITTAL DATA
CAPACITIES 15 GALS. THROUGH 5O5

File No: 5035.96
Date: Apr. 25, 1983
Supersedes: 5036.96
Date: Jan. 25, 1982

GALS.

Painted P’] Galvanized

CUSTOMER CUSTOMER’S ORDER NO. ARMSTRONG REFERENCE

ENGINEER JOB REFERENCE LOCATION

Size

SPECIFICATION REFERENCE

Quantity NOTES:

1. Tanks are constructed to the ASME Code
for Unfired Pressure Vessels.

ASME NB HORIZONTAL EXPANSION

MAXIMUM TEMPERATURE 650"F

1/2" NPT GAUGE
GLASS TAP.INGS

TANKS

2. Tanks are registered with NaUonal Board
of Boiler and Pressure Vessel Inspectors.

3. Tall tale holes are furnished in lieu of
inspection opening on sizes through 135
gala. Two 2" plugged inspection openIngs
are provided on sizes 175 gsis. through
505 gals.

4. Gauge glass tappings included. (FitUngs
not furnished by Armstrong Pumps Inc.

5. [], Tanks painted with one (1) coat
red oxide enamel.

[] Tanks galva_-_tzed.

REQUIRED
TANK

FITTING

TMA-12
TMA-12

TMA-14
TMA-14
TMA-16

TMA-20
TMA-20
TMA-24
TMA-24

TMAL

MODEL
NO.

AET 12 x
AET 12 x

AET 14 x
AET 14 x
AET 16 x

AET 20 x
AET 20 x
AET 24 x
AET 24 x

UAET 30 x
AET 30 x
AET 30 x
AET 30 x

AET 36 x
AET 36 x
AET 36 x

CAPACITY
GALS.

33 15
51 24

48 30
63 40
72 60

62 80
78 I00
65 120
72 135

62 175
77 220
84 240
105 305

71 285
93 400
120 505

A B C D

12" 33" 8" 4"
12" 50-1/2" 8" 4"

14" 48" I0" 5"
14" 63" i0" 5"
16" 72" 12" 6"

20" 62-1/2" 16" 8"
20" 78" 16" 8"
24" 65" 20" 10"
24" ’72" 20" 10"

30" 62-1/4" 22" Ii"
30" 77" 22" ii"
30" 84" 22" 11"
30" 105-3/4" 22" ii"

36" 71-1/4"
36" 93-1/2"
36" 120-3/4"

28"
28"
28"

Form No. 6552-E

14"
14"
14"

E F
NPT

7" i"
7" i"

8-3/8" i"
8-3/8" i"
9-1/4" 1"

I0" i"
i0" i"

11-1/8" 1"
11-1/8" 1"

13-1/2" 1-1/2"
13-1/2" 1-i/2"
13-1/2" 1-1/2"
13-1/2" 1-1/2"

14-3/4" 1-1/2"
14-3/4" 1-1/2"
14-3/4" 1-1/2"

WEIGHT WORKING
LBS. PRESSURE

46 150#
64 150#

67 150#
85 150#
115 150#

134 125#
166 125#
199 125#
219 125#

304 125#
364 125#
394 125#
489 125#

498 125#
647 125#
802 125#

ARMSTRONG PUMPS INC.
NORTH TONAWANDA. N.Y. 14120
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AR.,STRONG AIR CONTROL DEVfCES

Supplied by: Morgan & Kirkman Associates, Inc.
P.O. Box 172
Fayetville, N.C. 28302
PH: (919) 484-5796

Parts can be furnished by
aLlve

Installed by: Ramsey iir Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414





AmMSTm OATE:
SUPERSEDES:

AIR CONTROL DEVICES DAre..

FOR BYDRONIC SYSTEMS

5011.90
Feb. 28/69

S011,90
Oct. 2&/66

ARMSTRONG BMA BOILER FITTING

Armstrong BMA Boiler Fittings are made in sizes 1" through 4". The size selected should be the same

as the supply main at the boiler. The Armstrong oiler Fitting is designed to remove the air at the

point of release the boiler.

F[G.I TO RADIATION ---"--IOSe
UMIT A B C D THREAD K

TO ARMSTRONG NO. E .F G
TMA ( ARMSTRONG

FIIG
: 2 ’.2:4i 21 2 3 2 }

OF a 2 12 4 2 2TOP
DIPTUBE 3 14 4 2{ 3 4 3

NOT LESS TN 2" BELOW / FIG. 2 4 l 4 2 4 6 4 i# IIlNsm To o

INSTALLATION NOTE

When installing Armstrong BMA Boiler Fittings, care should be taken to ensure that diptube does not

strike any obstruction in boiler. If standard diptube is too long for insertion in boiler, diptube
may be cut to suit. Diptube must always be installed below inside top of boiler. See Fig. i.

ARMSTRONG T,A TANK FITTING

The Armstrong Tank Fitting is designed to maintain the correct amount of air in the expansion tank.

When selecting the Amnstrong Tank Fitting it is important that the diameter of the expansion tank be

known and a Tank Fitting be selected to suit as follows:

FIG. 3
I, TO TANK

Vent should be

trig system. When
TO water appears,

BOILER close uent. Vent
should not be re-
opened unless sys-
ten is draned.

PIPE’SIZING FROM BOILER TO
TMA TANK FITTING

.DISTANCE OF HORIZONTAL PIPE FROM
BOILER TO FURTHEST TANK

UNDER OVER 7 FT.
7 FT. [NDER 20 FT.

OVER 20 FT.
UNDER 40 FT.

CAUTION:

TANKSIZE DIAMETER

TMA-9 9"

TMA-12 12. 13 14"

TMA-16 16"

TMA-18 18"

TMA-20 20"

TMA-24 24"

TMA-L

CONNECTIONS aPT

TO TANK TO BOILER

i/2" 3/4"

A B C

3-1/2" 2" 1-5/8"

248 I" 1-i/4" 4-I/2"

* TMA-L may be used for smaller diameter tanks. Cut tubing
on installation to length equal to 2/3 diameter of tank.

TANK
ECCENIC COUPLING

SUPPLY TO RADIATORS FLAT SIDE UP"--. --’,.RMSTRONG T FITTING

ARMSONG HORT NIPP
B .,tr THAN 1" in 5 FT.

THIS POINT IN ACCORDANCE WITH TABLE
FIG. SHORT NIPPLE

BOILER

When using several Armstrong Boiler Fittings on one boiler, only one Boiler Fitting should
be connected to Tank Fitting. Expansion tctnk connections on remaining Boiler F2ttings

must be plugged.
FORM NO. 6132A



ARMSTRONG

AIR CONTROL DEICE$ FOR IIYDROIC SYSTEMS

125 psig WORKING PRESSURE- 250F XIMU OPEITING TEMPF.3TURE

CUSTOMER

ENGINEER

SPECIFICATION REFERENCE

CUSTOMER’S 0ROER NO. ARMSTRONG REFERENCE

JOB REFERENCE

(UOTATION REFERENCE

BMA BOILER AIR FITTING

TMA

SIZE

No. Req.

12

TANK AIR

16

FITTING

18 2O L

PREPARE0 BY:

DATE

Liho in Canada

ARMSTRONG PUMPS INC,
NORTH TONAWANOA. N.Y. 14120



AMSTROC AIR SEPARATOR

Supplied by: Morgan & Kirkman Associates, Inc.
P.O. Box 172
Fayetville, N.C. 28302
PH: (919) 484-5796

Parts can be furnished by
above supplier.

Installed by: Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonvile, N.C. 28540
PH: (919) 455-O414





ARMSTRONG VORTEX AIR SEPARATOR
SUBMITTAL DATA

File No: 5035.955
Date: April 5, 1982
Supersedes: 5035.955
Date: Sept. 20, 197

MODELS: VA-2

VAS-2

CUSTOMER

ENGINEER

SPECIFICATION REFERENCE

TO VA-12 LESS STRAINER

TO VAS-12 WITH STRAINER

CUSTOMER’S ORDER NO.[ ARMSTRONG REFERENCE

JOB REFERENCE

QUOTATION REFERENCE

MODEL NUMBER MAXIMUM FLOW

CONSTRUCTION OF VORTEX AIR SEPABATOR

WORKING CONDITIONS

MAXIMUM WORKING PRESSURE 125

MAXIMUM WORKING TEMPERATURE 350F
HYDROSTATIC TEST PRESSURE 200 psi

SPECI FICATIONS

Fabricated steel shell constructed according to ASMECode
for Unfired Pressure Vessels.

Form U-IA Manufacturer’s Data Sheet signed by N.B.
Inspector provided in accordance with ASME Code for the
following units ONLY: VA5 VAS5 to VA12 VAS12
inclusive.

Certificates are not required, and are not available, for smaller
Units VA2 VAS2 to VA4 VAS4 inclusive.

Connections provided for
(<) Main inlet and outlet flow
(b) Air connections for line to compression tank
(c) Drain flushing connection at bottom to eliminate

dirt and sediment.,,.
(d) With str=iner (V)" without strainer

VERTICALLY MOUNTED AIR SEPARATOR HAVING
STEEL TANK WITH TANGENTIAL INLET AND OUT-
LET FOR SEPARATION OF AIR IN HYDRONIC SYSTEM
AND TO ACT AS A SEDIMENT TRAP.

SUITABLE FOR PIPE-LINE MOUNTING.

Form No. 6429-E

REMARKS AND/OR ACCESSORIES

DIMENSIONS: SEE REVERSE SIDE

Armstronq
HUMPS

ARMSTRONG PUMPS INC.
North Tonawanda, N.Y. 14120



DIMENSIONAL DATA ARMSTRONG VORTEX AIR SEPARATOR

NOTES:
1o INLET AND OUTLET COhIWECTIOS

’A ARE NPT FOR SIZES 2"
TO 3" AND 150# A.S.A. (RF)
FLANGED FOB SIZES 4" TO

2. BOLT HOLES IN ALL FLANGES
STRADDLE VERTICAL {=

MAXIMUM WORKING PRESSURE

MAXIMUM WOBKING TEMPERATURE

"B" NPT AIR OUTLET

L

"A" INLET (SEE NOTES & 2)

A"OUTLET (SEE NOTES & 2)

AINER

4" NPT FOR "NPT FOR
CLEANOUT DRAIN AND

(3 NPT ON SIZES BLOWDOWN
VAS*2 & VAS-2)

TRAINER
B" NPT FOR
DRAIN

F" (APPROXIMATE)

MODEL NUMBER D

LESS wITH
STR. SIR. A B C D

VA-2 VAS-2 2 6 IO

VA-2| VAS--2J 2t 7 12

VA-3 VA5-3 3 7-1/2 1tl

VA-. VAS-. . ,-,/2 9-1/2 ,e

VA=S

VA-8 VAS-S 8 2 lG 28

VA-IO VAS-10 10 2 20 32

VA-12

IMENSIONS (IN INCHES)

55 STRAINER/ WITH STRAINER
H J

MAX. MAX. APPROX.
FLOW FLOW WEIGHT LBS.

19-518 6-31q 6 6-718 1-718 90

28-31q 9-518 8-118 13115 3-518 550

32 3/8 0 31q 9-118 16-318 q-!1/16 910

q7-718 lq-3/q 13-118 2q-112 6-518 3550

USGPM USGPM
LESS WITH LESS WITHSTR. STR. STR. STR.

60 22 25

90 27 30

180 33 36

310 65 75

500 88 98

725 lqO 150

1250 270 280

2000 390 qO0

1030
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ARMSTRONG
TECHNICAL DATA

HEAT TRANSFER EQUIPMENT

INSTALLATION AND OPERATING INSTRUCTIONS
FOR ARMSTRONG HEAT EXCHANGERS

FILE NO: 138.65
DATE: Oct. 30, 1980
SUPERSEDES: 138.65
DATE: April 25, 1963

(SERVICE MANUAL 1138.65)

INTRODUCTION

Armstrong Heat Exchangers are designed for highest efficiency and trouble-free service, based on many years of technical and
operational research. Careful supervision and inspection of materials and workmanship are important factors in the manufac-
ture of each unit.

In any correspondence relating to Armstrong units, please refer to the serial number which is stamped on the nameplate.

CONSTRUCTION

A shell-and-tube heat exchanger consists of a shell, with inlet and outlet connections, which carries one fluid, and a tube bundle
with inlet and outlet connections for the handling of another fluid. The wall of the tubes is the boundary between the two
fluids and is known as the "heat transfer surface".

When the temperatures of the two fluids are such as to cause difference in linear expansion of t.e shell and the tubes, means
are provided to prevent this expansion damaging the unit. These means vary with the type of exchanger. A U-tube bundle can
move independently of the shell and no other precautions in design need to be taken to take care of expansion. Straight tube
bundles requiring consideration for expansion are usually provided with a floating rear head. In lieu of this, the shell may be
fitted with a suitable expansion joint. The various uses to which heat exchangers are put, and the economics of each parti-
cular application, dictate the method most suitable.

For heating of oils and other liquids of low specific heat and low thermal conductivity, exchangers with fixed tube sheets and
no expansion joint are often used. In these cases, the tube wall temperature and the shell temperatures are relatively close, so
that it is not considered essential to allow for difference in expansion of these parts when the heating medium is in the shell.
If the heating medium were in the tubes, of course, means to take care of expansion would be necessary.

Every care is taken in design to provide a heat exchanger most suitable to meet each situation, consistent with reasonable
cost. Various industries and processes have special preferences and requirements which S. A. Armstrong Limited is most
anxious to provide.

Standard designs may be modified to embody special features and materials as required. All Armstrong heat exchangers are
built to ASME Code. If specified, special requirements of Lloyds Register, Tubular Exchanger Manufacturers’ Association
(TEMA) Class C and Class R can be incorporated.

INSTALLATION

1. In selecting a location for the heat exchanger, provide sufficient clearance at the head end of the exchanger to permit
removal of the tube bundle from the shell. In the case of straight tubes with fixed tube sheets, allow room to remove
the heads for inspection and cleaning of tubes, if and when it should become necessary.

2. Provide valves and by-passes in the piping system so that both the shell side and the tube side may be by-passed to per-
mit isolating the unit for inspection and repairs.

3. Provide, as considered necessary, means for cleaning the unit periodically. See also information under "Maintenance".

4. Provide thermometer wells and pressure gauge connections in all piping to and from the unit and located as near the
unit as practicable.

5. Provide necessary air vent cocks so that gas or vapor may be purged to prevent binding. A vacuum breaker in a steam
space or in piping close to the steam space is desirable to minimize the effect of water-hammer.

6. Foundations must be adequate so that the exchanger will not settle and cause piping strains. In concrete footings,
foundation bolts set in pipe sleeves of larger size than the bolt size will allow for adjustment after the foundation has
set.

7. Loosen foundation bolts at one end of unit to allow free expansion and contraction of the heat exchanger shell.

8. Set the exchanger level and square so that piping connections may be made without forcing, and also so that the
tube bundle and shell of the exchanger do not trap gas, vapor or condensate.

9. Before piping up, inspect all openings in exchanger for foreign material. Remove all shipping plugs and flange covers
just before installing, and do not expose the unit to the weather with openings uncovered, since water may freeze and
do damage.

10. Be sure entire system is clean before starting operation, to prevent plugging of tubes with sand or foreign material.
The use of a strainer or a settling tank in pipe line leading to the exchanger is recommended.
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INSTALLATION AND OPERATING INSTRUCTIONS FOR ARMSTRONG HEAT EXCHANGERS

11. Drain connections should not be piped to a common closed manifold.

12. A gauge glass should be installed in a vapor or gas space to indicate possible flooding due to faulty trap operation.

13. To guard against pulsation of fluid due to reciprocating pumps or other equipment, a surge drum is recommended.

14. Quick-opening and closing valves controlling fluids to or from an exchanger may cause water-hammer, and care should be
taken in proper selection of such equipment. Water-hammer can cause serious damage to heat exchanger tubes.

OPERATION OF HEAT EXCHANGERS

1. START-UP: When placing a unit in operation, open the vent connections and start to circulate the cold medium only.
Be sure the passages in the exchanger are entirely filled with the cold fluid before closing the vents. The

hot medium should then be introduced gradually until all passages are filled with the liquid or vapor, as the case may be.
Then close the vents and slowly bring the unit up to temperature.

Always start operation gradually. Do not admit hot fluid to the exchanger suddenly when empty or cold. Do not shock
the unit with cold fluid when the unit is hot.

2. BOLTED JOINTS: Heat exchangers are hydrostatically tested in accordance with Code requirements and are certified as
satisfactory by inspection agencies agreed upon by the manufacturer and the purchaser. However,

normal yielding of gaskets will occur in the interval between hydrostatic testing in the manufacturer’s shop and installation
at the jobsite. Therefore, all external bolted joints should be properly re-tightened after installation and again after the ex-
changer has been heated, to prevent leaks and blowing out of gaskets.

3. DESIGN AND OPERATING CONDITIONS: Do not operate equipment under pressure and temperature conditions in
excess of those indicated on the nameplate.

4. SHUTTING DOWN: In shutting down, flow of hot fluid should be shut off first. If it is necessary to stop circulation of
cooling medium, the circulation of the hot medium should be stopped also, by by-passing or other

means.

When shutting down the system, all fluids should be drained to minimize the possibility of freezing and corrosion. To
guard against water-hammer, condensate should be drained from steam heaters and similar units when starting up, as well
as when shutting down.

To minimize water retention after drainage, the tube side of water-cooled exchangers may require blowing out with air.

MAINTENANCE OF HEAT EXCHANGERS

1. IMPORTANT: Follow carefully the procedure recommended for operation. Quick start-up and shut down without
proper condensate removal is a major cause of heat exchanger damage.

2. Frequently, and at regular intervals, observe the interior and exterior condition of all tubes and keep them clean. Neglect
in keeping all tubes clean may result in complete stoppage of flow through some tubes, with consequent over-heating of
these tubes as compared to surrounding tubes, resulting in severe expansion strains and leaking tube joints.

A light sludge or scale coating on heat exchanger surfaces greatly reduces effectiveness. A marked increase of pressure drop
and/or reduction in performance usually indicates that cleaning is necessary, if the unit has been checked for air or vapor
binding and this is not found to be the cause. (See paragraph 4 for cleaning methods).

3. When removing tube bundles from exchangers for inspection or cleaning, care should be taken to see that they are not
damaged by improper handling. Tube bundles are often of great weight, yet the tubes are small and of relatively thin metal.
The tube bundle should therefore never be supported on the tubes, but should rest on parts designed to carry it, i.e; on
tube sheets, baffles or support plates.

Do not handle tube bundles with hooks or other tools which might damage the tubes. They should be moved about on
cradles or skids. Horizontal tube bundles should be lifted by means of suitable slings. Baffles can be easily damaged by
dragging a bundle over a rough surface.

4. Provide convenient means as necessary for cleaning heat exchangers at regular intervals.

(a) Circulating hot wash oil or light distillate through tubes or shell at high velocity will effectively remove sludge or other
similar soft deposits.

(b) Soft salt deposits may be washed out by circulating hot fresh water.

(c) Some commercially available cleaning compounds may be used to advantage for removing sludge or coke, provided
hot wash oil or water, as described above, will not give satisfactory results.

(d) Removal of various scales and foreign material by chemical cleaning is now being extensively practiced. Certain quali-
fied organizations will check the nature of the deposits to be removed, fumi=h proper acid solutions containing in-
hibitors, and provide equipment and personnel for a complete apparatus and piping cleaning job.

(e) If none of the above methods is effective for the removal of a hard scale, coke, or other deposits, mechanical means may
be used for straight tube heat exchangers.

5. CLEANING PRECAUTIONS:
(a) Do not attempt to clean tubes by blowing steam through individual tubes. This overheats the tube and results in
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INSTALLATION AND OPERATING INSTRUCTIONS FOR ARMSTRONG HEAT EXCHANGERS

5. CLEANING PRECAUTIONS (continued)

severe expansion strains and possible leaky tube joints.

(b) Do not blow out heat exchangers with air when fluids normally handled are inflammable.

(c) In cleaning a tube bundle, tubes should not be hammered on to remove hard scale. In case it is necessary to use
scrapers, make sure that the scraper is not sharp enough to cut the metal of the tubes.

6. TUBE ROLLING:
To tighten a loose tube joint, use a suitable roller type expander. Do not roll tubes that are not leaking as this need-
lessly thins the tube wall, and work hardens the metal which makes it brittle. Tubes are rolled in at our factory by
means of roller type expanders and the amount of expansion is controlled by means of a torluinq device for

uniformity and positive sealing.

7. GASKET REPLACEMENT:
Gaskets and gasket faces should be thoroughly clean and should be free of scratches and other defects. Gaskets should
be accurately positioned before retightening bolts. It is recommended that, when a heat exchanger is dismantled for
any reason, it be re-assembled with new gaskets. Composition gaskets become dried out and brittle so that they do not

always provide an effective seal when re-used. Metal or metal jacketted gaskets, when compressed initially, flow to
match their contact surfaces. In so doing, they are work-hardened, so if re-used, they may provide an imperfect seal or
result in deformation or damage to the gasket contact faces of the exchanger.

8. SPARE AND REPLACEMENT PARTS:
Spare or replacement parts may be obtained for Armstrong Heat Exchangers by reference to the part required and to
the serial number of the exchanger appearing on the nameplate. Consideration should be given to stocking parts for
exchangers used in a process where shut-down for the time required to obtain parts would be inconvenient. Since some
gaskets are made especially and may not be quickly obtainable, it is desirable to have them on hand.

In situations where a shut-down for cleaning and/or repairs could not be conveniently arranged, a standby heat exchanger
connected in parallel, or a complete replacement tube bundle on hand for emergency, is recommended.

PARTS OF THE FOREGOING ARE EXCERPTS FROM THE STANDARDS OF THE TUBULAR EXCHANGER MANUFACTURERSASSOCIA-

TION 1959 EDITION.

Form No. 2465 A
Litho in Canada

BOLT DIA

TORQUE REQUIRED
TO TIGHTEN FLANGE RINE; BOLTS

NOMINAL 8TO* MACHINE BOLT8 HlaN TENSILE BOLTI
A-307 A-25 OR A

TORQUE IN FT.- LB$. TORQUE IN FT-LBS

15

3O

50

8O

125

200

275

40

75

200

450

650

850

I000

1400

1900

2500

2800
S. A. ARMSTRONG LIMITED
1400 O’Connor Dr., Toronto, Ontario M4B 2T9
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Supplied by: ’organ & irkman Associates, Inc.
P.O. Box 172
Fayetville, N.C. 28302
PH: (919) 484-5?96

Installed by
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Ramsey Air Conditioning, Inc.
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3595 Old Peachtree Rd.
Duluth, Georgia 30136
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OPERATION AND MAINTENANCE INSTRUCTIONS

ITE___M: WATER STORAGE TANKS AND UNFIRED HOT WATER HEATERS

OPERATION
A. Due to simplicity of operation, start-up & operating instructions

are not normally needed.

So Prior to starting-up, fill tank with cold water, venting all air
from system. Check for leaks with city water pressure on system.

Co After inspection, start circulator, when applicable, open valves
in lines supplying heating medium to tank heater, when applicable.

Watch temperature of water in tank and set controls to provide
desired outlet temperature, using appropriate temperature control
instructions, when applicable.

Check safety valves for free operation by lifting lever on side
of valve and releasing. Valve should re-seat.

MAINTENANCE
A. Open up tank at maximum twelve (12) month intervals, provided

manholes/inspection ports are furnished, wash out all sediment
and inspect interior of tank for corrosion, etc.

If tank is lined with a corrosion resistant lining, inspect for
damage. If magnesium anodes were supplied originally, check for
possible required replacement of anodes.

If tank lining is damaged, check with tank manufacturer for
possible suggested repair instructions.

Clean off gasket surface of manhole/inspection ports, install new
gaskets, pull up all fasteners and fill tank with cold water.

C. Inspect for leaks.

D. Check Relief Valve for free operation.

mo Supply heating medium to tank heater, when applicable, start-up
circulator, when applicable and check temperature controls for
proper operation.

Following these simple instructions will insure the owner many years
of safe, trouble free and efficient operation.
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Fayetville, N.C. 28302
PH: (919) 484-5796
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PUMP
CONNECTORS

Stainless Steel Pump Connectors
[] 300 Series Stainless Steel Corrugated Tubing [] Stainless Braided [] Carbon Steel Fittings [] Inert Arc Welded
SMP 2 "-14" I.D. Part Flange IPS Overall Max. Working

Number and Nominal Length Pressure at
Hose I.D. (in.) Room Temp.

(in .) (psi)

21/2 SMP 21/2 9 250

4 SMP 4 9 200

6 SMP 6 11 175

10 SMP 10 13 150

14 SMP 14 14 125

SF-SP 2"-14" I.D. 2 SF-SP 2 101/4 350

3 SF-SP 3 105/8 250

5 SF-SP 5 13% 200

8 SF-SP 8 15/ 150

12 SF-SP 12 18/ 150

SF-15P 2 SF-15P 2 13 350

3 SF-15P 3 14 250

5 SF-15P 5 18 200

8 SF-15P 8 22 150

12 SF-15P 12 26 150

Bronze Pump Connectors
[] Seamless Corrugated Tin Bronze Tubing [] 983/,% Copper, V,% Tin [] Bronze Wire Braid [] Carbon Steel or Copper Fittings
[] Inert Arc Welded

BF-15P 2V="-3" I.D.

#

Part Flange IPS Overall Max. Working
Number and Nominal Length Pressure at

Hose I.D. (in.) Room Temp.
(in.) (psi)

3 BF-15P 3 18 125



PUMP
CONNECTORS

What They Are...Why and Where They Are Used

-Hose Pum Connectors are flexible metal connectors available in bronze or stainless steel and are used to prevent damage to

iIderps causedy piping stress. They also absorb vibration and noise. These connectors are easily installed and reduce the possi-

bility of pump failure.

Installation Instructions
Flex-Hose Pump Connectors should be installed in a straight line

WITHOUT OFFSET, tension, compression or torque and with the axis of

the hose at right angles to the motion at the point of connection.

For maximum Pump Connector effectiveness the connecting piping

should be anchored immediately beyond the Connector as shown n

Diagram A.

DO NOT compress, stretch, force-rotate, or impose torque on the

connector.

DO NOT let the connector support any weight except its own.

DO NOT bend hose sharply near the end fittings or flanges.

DO NOT allow solder to run inside the convolutions or welding sparks on

the outside braid of the connector.

In critical installations where severe vibration occurs, a second Pump

Connector should be installed at right angles to the first Connector as

shown in Diagram B.

1. Maximum temperature for Stainless Steel Pump Con-

nectors is 850 degrees F. Maximum working pressure at

850 degrees F is 75% of maximum working pressure at

room temperature.

2. Maximum temperature for Bronze Pump Connectors is

400 degrees F. Maximum working,ressure at 400 de-

grees F is 75% of maximum workg pressure at room

temperature.
3. Working pressures shown are based on a minimum

safety factor of 4:1. Consult Flex-Hose about shock or

pulsating pressures.

4. Flanges are plate steel to ASA 150 lb. standard. Forged

steel,floating,and 300 lb. ASA flanges can be supplied on

request.

5. SF-SP and SMP Pump Connectors should be used only

for moderate vibration and installed WITHOUT OFFSET.

6. All Pump Connectors should be installed in a straight

line WITHOUT OFFSET. Piping .should be anchored or

hung so that the weight of the ppng does not rest on the

Pump Connector.

7. Non-standard lengths for all sizes available on request.
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HOLBY TEMPERING VALVE

APPLICATION
THE HOLBY TEMPERING VALVE is a temperature regulating valve, designed to be used as a master, zone, fixture

or individual appliance regulator fo control the predetermined temperature of hot water. Water delivered from

wafer generating equipment such as storage tanks, heat exchangers, submerged coils, or any other source, is frequently

too hot or scalding. This condition can be corrected by the insfallaflon of a HOLBY TEMPERING VALVE. It is a neces-

sary part of any submerged tankless wafer heating system.

The HOLBY TEMPERING VALVE is also used in regulating temperatures for engines, heafincj systems, compressors, cool-

ing towers, processing machinery and many other applications.

DESCRIPTION
THE HOLBY TEMPERING VALVE is rugged, constructed entirely of bronze and copper and hydrostatically tested to

a pressure of 300 pounds. If hs the following features:
I. A long mixing chamber wlfh vanes at an angle to the longitudinal axis of the valve which causes a thorough

mixing of the hot and cold water.

2. The unusual length of the hydraulic fhermosfatlc element, assures effective contact with the wafer.

3. The thermostatic element is placed in the body of the valve where the hot and cold wafer mix. If is immedi-

ately sensitive fo any change in water temperature and makes proper corrections by opening or closing the

hot and cold water inlets in the valve.

4. The sensitive parts of the thermostatic element are inside a heavy non-ferrous tube which protects them from

any corrosive or scaling action caused by the continuous flow of water past them.

5. The exfraordlnary length of the thermostatic element provides fifteen fo twenty times the number of cor-

rugations found in the usual short thermostat. Thus, the total expansion is divided over these numerous corru-

gations, so that the flexing of each is reduced to mere thousandths of an inch with resulting Ion9 life of the

instrument.
6. The action of the thermostatic element moves a plsfon over the hot and cold water openings, opening the

cold as if reduces the openin9 of the hot, thus uniformly blending the hot and cold water, producing an even

temperature of the delivered water without any change in volume. This action eliminates the building up of

temperature in fast circulating systems at times when little or no hot wafer is being used.

INSTALLATION
THE HOLBY TEMPERING VALVE will operate safisfacforlJy when installed in any position WITHOUT TRAPPING. if

can be installed wlfh a minimum number of extra fifflngs, reducing insfallatlon costs foa minimum. Its exfraordlnary length

fakes the place of expensive brass pipe. When installing, our basic piping diagrams should be followed.

The end of the valve, where the adjusting screw is located, should NOT be placed against, nor in llne with any other

fixed object for a space of twenty-four inches. This will allow access fo the inner parts of the valve, if necessary.

TEMPERATURE RANGE

THE HOLBY TEMPERING VALVE can be adjusted fo deliver wafer within close tolerances of any temperature be-

tween 120 fo 200 Fahrenhelf, providing the water supplied fo the valve is of a higher temperature than fhaf for

which the valve is set.
HIGHER or LOWER temperature ranges available on special order.

REGULATION
The temperature of the wafer delivered by THE HOLBY TEMPERING VALVE can be changed by turning the adjusting
screw to the right or clockwise for lower temperatures; and fo the left or counter clockwise for higher temperatures.
If will malnfain a uniform temperature regardless of temperature of incoming water. To facilitate adjustment a ther-

mometer should be placed in the line beyond the HOLBY TEMPERING VALVE as shown in the diagram and wafer

should be flowing through the HOLBY TEMPERING VALVE while adjustment is being made.

FUNCTIONS
I. To deliver, control or regulate wafer at a uniform predetermined temperature within close tolerances between

120and 200 F.,providing fhaf such entering wafer is of the proper temperature necessary and required for

the adjustment andoperafion of the HOLBY TEMPERING VALVE. Other temperature ranges are available,

on special order.
2. To prevent wide variations ;n the temperature of the wafer, causing excessive expansion and contract;on of

pipe lines, with resulting costly breakage of pipes, and excessive subsequent damage.

:3. To prevent a building up of temperature in the hot water lines during off peak periods. As hot water enters

THE HOLBY TEMPERING VALVE the thermostat closes the hot wafer inlet, and opens the cold wafer inlet

allowing the return circulating wafer fo bypass back into the hot line and thus controlling the rate of circula-

tion. If will not stop circulation but merely regulate it, maintaining a uniform temperature.

4. To increase the capacity of wafer heating systems, by automatically introducing cold water fo the hot

water lines and delivering a blended mixture, af the desired temperature.

5. To deliver water af different desired temperatures, to various locations from one originating source.





HOLBY TEMPERATURE REGULATING VALVE-TYPICAL INSTALLATIONS

THERMOMETERLENOD RETURN

HOLBY TEMPERING VALVE
IN A VERTICAL POSITION CONTROLLING
THE TEMIRATURE OF HO WATER
DLIVERED BY A SUBMERGEO TANKLESS
WATER HEATER

THERMOMETER

-’": PUMP

PIPING DIAGRAM SHOWING
HOLBY

TEMPERIN3 VALVE AS USED
WITH HEATER FOR SWIMMING POOLS

NOTES:
WHEN ORDERING SPECIFY
FOR LOW TEMPERATURE
OPERATION
FOR ALL OTHER SWIMMING
POOL EQUIPMENT. FOLLOW
MANUFACTURERS INSTRUCTIONS

FILl. FOR
SOLUTION

DOMESTIC WATER
SUPPLY SYSTEM

HOT WATER
CIRCULATING RETURN LINE

THERMOMETER MAIN COLD
WATER SUPP

eIIADIATOIS, COILS, BASeBAnD IAOIATION,
LOW TEMPIATUII FLO041 AN CEILING
PAN GILDS, ITC.

ADOITKAL ZONES CAN BI ADND

VALVE

REVERSE ACTING AQUASTAT TO STOP
CIRCULATING PUMPS WHEN TEMPERATURE
IN BOILER DROPS BELOW TEMPERATUR(
REQUIREO FOR THE DOMESTIC HOT WATER
SUPPLY SYSTEM
(CONNIrCYED TO BREAK LIVE WIRE TO PUMPS)

VALV(

CIRCULATING

YANK

LEVEL INDICATING GAUGE

FLOW CONTROLVALV[

THERMOMETER

MANUAL SNOW
SWITCH--J

:IRCULATING
PUMP C0$

ORAIN

NOTE:
SNOW MELTING COIL MUST
BE PROPERLY PITCHED FOR VENTING
OPERATE CIRCULATING PUMP WHEN
FILLING SNOW MELTING SYSTEM
WITH ANTI-FREEZE SOLUTION

NOT TO SCALE

PIPING DIAGRAMS FOR OTHER USES AND APPLICATIONS AVAILABLE ON REQUEST





Temperature of water before
entering the HOLBY TEMPERING VALVE

Temperature of water after
leavin9 the HOLBY TEMPERING VALVE

B

DIMENSIONS

- coLo

SIZE A B C

Y2" 4,/," 8" 3,/4""

% 4,/," 8" 3v,,"

1" 4’/4" 1 1 ]"
11/,= 4,=" 19"" 4,/2"

11/2 5’/2" 23"" 5"

2"" 6’" 25"" 6""

21/2" ’/z" 273, 61/2"

3" 9"" 29’" 7"
4"’ 0.’/" 31"" 8""

STANDARD PIPE TAP

D E F G SHIPPING

MIXED HOT COLO WEIGHTS
:)UTLET INLET INLET

6" I/" 1//2" I 7 LBS.

6"’ 3" %- 3/4" 7 LBS.

12" 1 1 8 LBS.

15" 1V4"" 1V4" 1" 14LBS.

20" 1V2" 11/2 11/4 17 LBS.

20" 2" 2" 1 ’/=" 25 LBS.

24"’ 2’/2"’ 22" 2" 40 LBS.

24’" 3"" 3" 21/z" 59 LBS.

24" 4" 4"’ 4" 95 LBS.

NOTE: "D" is clearance required for regulating and servicing

GUARANTY

We guarantee each new HOLBY TEMPERING VALVE to be free from defects in maferlal and workmanship for a

period of one year from date of installation. Any HOLBY TEMPERING VALVE or part, returned to us carriage

prepaid, will, if found defective upon our examination, be repaired or replaced, without charge. All carriage charges

to be paid by the customer.
For this guarantee to be effective, installation must be properly made according to our piping recommendations.
We will not be responsible for any incidental damage or labor caused by defective material.

For the proper installation of the HOLBY TEMPERING VALVE for any special application, please obtain our piping

diagrams.

A VALVE TO CONTROL THE TEMPERATURE OF
Fom 14 I1 /78-20M

HOT WATER SYSTEMS





HAlle lEAR HOi.BY TIPEI VALVI

IISTnUC110HS
for Installing and Adjusting

HOLBY TEMPERIIi6 VALVE
This valve can be installed and will operate satisfactorily in any p:ion. [’or best

results however, for natural IFavity circulation (without circuJation pump) it is recom-
mended that it be installed in a vertical position with the outlet on top, or in a horizontal
position with the hot and cold inlets on a horizontal plane, in this way bere wtl] be no trap
to interfere with circulation.

The cold water line should have a MINIMUM TWENTYSEVEN {l’t) INCH DROP in it

before it enters the tankless water beats.r, to prevent up .. hot wa.t.
perJqds when no water is bein used. The crcuin.ttn, return line should UstaUe4 tn
a manner that it can go to, and enter, the cold water inlet s/deotheNOLBYTEMPERI
VALVE, and also back to the source o/the hot water suppJy.

To adjust the HOLBY TEMPERING VALVE, the adjusting screw should
be turned all the way in. Check he circulating return line. Zf the

temperature of the water is hotter than the desired outlet
stature from the HOLBY TEMPERING VALVE, the return line should be

shut off until it has sufficiently cooled down. Open a hot
faucet,supplied by the HOLBY TEMPERING VALVE,turn on the cold water

to the HOLBY TEMPERING VALVE first, where possible, then the ot
water. Note the temperature of the water on the thermometer..urni the
adjusting screw left, or counter-clockwise, and wait a few minutes

to note results. Repeat until a satisfactory temperature is obtained.
,,i

When adjusting the valve, turn the adjusnscrew on the

’l, inch valve ]
il, inch valve I ’I. Io ’I, tumltI lime
1 inch volvo
I’I. inch volvo

The water must be supplied to the valve /a HIGHER teflmrature than that fo which the
valve is set, otherwise no regulation wii pac,e I!e imroture of the wooer does not
rise when adjusting screw is turneto theJ, make sum,that the water inthe boiler io over
19(PF and that the water in the boireismpofthe water heater in the boiler. Do not
turn off the valve on the cold waterkl4KI to trl1/ri(lO,vllve it night or acy otlr time to in-
crease the temperature at the outlet atthe valve. Iftris not hot enoth the cold water
port in the tempering valve closes auil,atically. Ifold water feed vlvo is closed partly
or entirely, proper regulation by the.,llBpering .vas impossible and its more senoitive
ports are unduly strained.

IMPORTANT: Cold water supply to the HOLBY TEMPERING VALVE should be opened before
Iot water is turned on.

Holby Valve Company, Inc.
114 S|C0N0 AVENUE NEW YORK, N.Y. 10021
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J.J. FINNI@AN FLASH TAN

Supplied by Morgan & Kirkman Associates, Inc.
P.O. Box 172
Fayetville, N.C. 28302
PH: (919) 484-5796

]nstailed by:

])arts can be furnished by
above supplier.

Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414
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SARCO PRESSURE RI<])UCIN(:, LVg,S

Supplied by: Hoffman-Hoffman Inc.
I.0. Box 77258
Greensboro, N.C. 27417
PH 1-800-632-0432

Parts can be furnished by
above supplier.

Installed by: Ramsey Air Conditioning, Inc.
P.O. Box 1333

Jacksonville, N.C. 28540
PH: (919) 455-04-14





Unpack Carefully
Do not lift the regulator by the tubing. Grasp the

body of the valve firmly when lifting. The valve
completely assembled with the exception of the pressure
sensing d sensing line fittings.

Piping

1. Typical hookup sketches as shown in Figs. 1 and 2
’ will aid in planning a correct installation.

on the downstream side of the vhlve. be increased so as not to restrict flow.:
:3 Si.pples are recommended for, changes in

4. Before installing the valve make ghre the ptpmg"
is fre of foreign material, scale, etc.

5. Make certain thearrow cast on valve body is
pointing in the direction offlow.

6. Valve should always be installed in a horizontal

position., (S Figs. and 2.)

;:""1 ’ ’ "
::i": ],g(56’ OD) can be used for the
::iii"wthsble compression fittings or as

fiv]/4" piping can be used.

.i:’:iCoianect the sensing line to a straight portion of
i!:i the piping 10 pipe diameters from nearest fitting

downstream from the valve and approximately
i’,L: foot from elbows, tos, valves and .other
-:ii:, .ii :: restrictions. (See Figs. and 2 )

: i:i:i 3:ir When the reducing valve is serving a single piece
’(’-of’cquipment, the sensing line can be connected

:’:’:ii : to the steam space of the equipment. ,
":4[ Ingall a small gate valve in the sensing line so, that

:o. thiscan be closed when servicing the regulator.

,,, TYPE 25P, 25PA & 25PI PRESSURE REDUCING,VALVES
INSTALLING ,XH| VALVE

5. The sensing line mut be piteld downward from
the main vane to insure pror drainage.

6. To permit accurate setting of the pressure regula-
tor, a pressure gage should .b/staild as close as
possible to the pilot sensinge cormcction..

Bypass
I. A bypass connection, as shown in Fi. and 2, is

recommended so that the valve can be serviced
without shutting down the equipment,

2. The bypass valve should be the sa: size as :the
pressure reducing valve.

Sttam Line Drain Trap
1. To insure proper operation othe valve and avoid

premature wear, it is recommended that a 1/2"
Spirax Sarco Thermodynamic Steam ,Trap be in-
stalled on the steam suppli-4ine. : Figs,

2. A steam trap. should also be
downstream ptpmg at the heel of each rise::.imd
ahead of manual or automatic

Pipeline Strainers

It is strongly recommended tha
installed bef0te the reducing
traps.

2. Make certain adequate clearance isprovided" foe >
screen removal and blowdown connection between
strainer and valve body.

Stop Valves ::
All stop valves on the supply si, as:. : o.ihe

downstream side of the pressure uci. vaNei:and
sensing line, should be of the gate! so. to irure
full rated capacity and good contro|. ..





HOW i E He, HPA & wORK

Normal ositions before start-up are with th ma valclnd

e pgotgve held open by spg force or air pressure. Eng

stem s through the pgot valve into the main diapgm

cmrd flso out tough th control 0fifi. As flow tough

the pil Calve excds flow ough the o, control pure

increases i the diaphragm cmr and opens the main valve. As

ou h the main valve, the crse downm

team flows thr g line to the der-ressme fds back rough te pressurc* e

side pse aphragm. When the for low tt dia-

pgm balances te mpression force of the spring ave it, the

pot valve toles. The control pressure maintained in the ma

mr ositions the ma vgve to deliver just enough

diap cha. -- essure Adjustment of the spring

sam for the dtru- P

or air pressure a the psse diaphragm changes the down-

m pressure set point. When steam is no longer required, the

ns Line pressure incrcas closing the pure pilot and the

control pressure bls back tough tbe conUol orifice. s

allows c ma valve to hold the desired redu pressc and it

may do fit fr a ddnd shutoff.

START-UP

1. Ftkcain that stop valves are cloud. 4.

2. move Spring Cover then turn the pressure

pot adjustment (2D) coterlockwise til spring

flack. Make in spring remains in verti

ition and centered in iners.

ld PA pilots mt have no air pressure 5.

suppli to them.

3. On stop valves in the following order:

a. On stop valve ahead of stem trap on stem

supply le. This wgI sure water free steam at
6.

the gator let when put into oration.

b. On smaU gate vflve on pressure nsing le.

c. On do,stream stop valve.

d. Slowly on inlet stop valve.

DIAPHRAGM

Slowly adjtet #lot sp at (2D) turning clockwis

until reduced pressure required is indicated on

pressure gage downstream of valve.

Air loaded PA pilOtS require an air loading-pressure

approximately equd to tldesired reduced pressure-

Once the system has stabilized itself it may be

necessary to make a re-adjustment of pilot spring

(2D). Replace spring cover then tighten adjustment

locknut.

important--Retighten all pilot flange connections to

insure steam tight joints.





Symptom

1. Controlled pressure over
shoots under normal load
conditions.

2. Controlled Pressure over
shoot only on light lds.

to on.

5. Valvefalls to close.

TROUBLE SHOOTING
REFER TO Iq@S. 4, $ 6

Cause

1. (a) Dirt or foreign material between
pilot valve seat and head.

(b) Foreign particles between main
valve head and seat.

(c) Orifices (B) or (H) or pressure
sensing line may be plugged.

2. (a)

(b)

(d)

3. (a)

(c)

Main valve bead and seat worn
or dirt between them.

Valve may be severely oversized.

Bypass valve not shut tightly or
leaking.

Dirt or foreign material on main
valve stem and guide (IF).

Main valve diaphragm ruptured.

Orifice (H) is plugged.
Pilot valve seat is plugged with
dirt.

(d) Screen (ID) is plugged.
(e) Pipeline strainer blocked.
(f) Pilot valve adjustment (2D)

or air loading pressure not
properly adjusted.

4. (a)

(b)

(c)
(d)

Pilot valve adjustment (2D) not
properly adjusted.
Valve undersized.

Steam. supply pressure too low.

Main valve diaphragm ruptured.

(e)

5. (a)
(b)

(c)

(d)

(e)

Bleed orifice (B) missing.

By-pass valve open or leaking.
Pilot sensing line blocked (or not
installed).
Pilot diaphrag.m ruptured (water
or steam coming from pilot at
spring retainer area).
Pilot assembly or main valve
seat threads leaking.
Main valve disphragms re-as-
sembled without return spring
and main valve cover holding
valve head closed. (I/2" thru
4" sizes only).

Check and Cure

1. (a)

(b)

Loosen screw (2D). Remove
copper tubing connections at
(J & L). With steam on valve, if
steam flows from copper tubing
connetlons at (J & L) remove
pilot head and seat assembly
(2H) and clean og replace.
Inspect and clean lmad and seat.

(c) Remove, inspect, and clean,

2,Ja)
(b)

(c)

3. (a)

Inspect and clean head and seat.

Adjust scre,(2D) to gtve de.sued
pressure undef! loads.
Check andir as required.

(d) Red,love, inspect clean.

Unscrew copper tubing connec-
tion at (GI and crack bypass
valve. If steam flows from main
valve diaphragm case, diaphragm
is defectiveand must be replaced.

(b) Remove and clean’
(c) Remove head and seat assembly

(2H). Insp6ct and clean or
replace.

(d) Inspect screen andlean,
(e) Inspect and clean.’

:(f) Adjust screw (2D)todesil
pressure. Check air supply to
PA pilots.

Adjust (2D) to desired
pressure.
Check actual load against.Valve
rating.
Check and correcti
Unscrew copper tubing connec-
tion (G) orack bypass valve.
If steam ws fr0m diaplagm
case, diaphragm is. defective and
must be replaeed :;
Replace proper fitting.

(a) Clk and reiir as requi.
) Remove, st, clan orl.

4. (a)

(b)

(c)
(d)

(e)

5

(c) Replace pilot diaphragm assembly.

(d) Check earns in seat area for
erosion.

(e) With main valve cover instlled,
loosen all main valve diaphragm
bolts (IC) and then re-tighten.





MAINTENANCE

GENERAL INSPECTION
While a program of planned maintenance is always

t be recommended, the Sarco 25P Valve will give long

and trouble-free service if correctly selected, installed and

kept reasonably free of dirt and foreign matter. Dirt

and foreign matter are most likely to collect during

installation and later trouble can be avoided by inspecting

the installation alter a few days. Check the following:

1. Clean all pipeline strainers. (Remove screens to

dean.)

2. Check the main valve seat (IE) and protective

screen (ID).
3. Inspect and clean orifices (B) and (H).

4. Check all joints for leakage.

SERVICING PROCEDURE (Refer to Fig.

To determine which part of a malfunctioning pressure

reducing valve requires maintenance, refer to the trouble-

shooting chart and follow this servicing procedure to

ch,ilae tightness of the seats.

1..With all stop valves dosed and the valve cooled

-down, remove the copper tubing from connectors

(J) and (L) being careful to not bend them.

2. Close the pilot valve (2H) by turn!ng the pressure

adjustment (2D) counter-clockwise, until the.

spring is slack. (No air pressure supplied to the

type PA pilot.)

3. Stand clear of the tubing connectors and open

the inlet stop valve slightly so that a small amount

of steam reaches the valve inlet and pilot.

4. Open and close the pilot valve a few times by

turning the pressure adjustment (2D) and observe

the steam flow from tubing connectors (J) and (L).

When the pilot valve is closed there should be no

steam flow from the connectors; if there is some

eam flow it indicates that the pilot valve assembly

(2H) is faulty and must be replaced.

5. With the copper tubing removed the main valve

head and seat are held closed and should not pass

any steam. Observe the downstream orifice

connector (B). Steam flow from this connector

indicates that the main valve head and at are

leaking and require servicing.

In,peking and Replacing Pilot Valve Head and Seat.

(Refer to Fig. 4)

1. Remove 4 Pressure Pilot Flange cap screws and

lift off pressure pilot. Visual examination can be

made of the pilot valve head and seat.

2. Pilot valve head and seat are contained in one

complete assembly. (See Fig. 4.)

3. To remove head and seat assembly (2H), unscrew

hexagon, using 11/16" hex wrench.

4. If it is found that either the head or seat is worn,

the entire assembly should be replaced.

Inspecting and Replacing Pilot Head Stem Guide. (Refer

to Fig. 4)

The important thing to check is to make sure that the

pilot head stem moves freely through the guide. This can

be determined by removing the complete pilot from the

main valve and urnin8 adjustment (2D) so as to move

the head to an open and dosed position.-, ihould cleaning

or replacement be required proceed as follows:
1. Remove the pilot diaphragm cap erews (2C).

2. Remove pilot yoke (2B) and pilot diaphragm (2F).

3. The stem seal assemby can then b removed with

a 7/8" hex socket wrench.

Inspecting and Replacing Pilot Valve
Diaphragms. (Refer to Fig. 4)

1. Turn a@tment screw (2D) counterclockwise
until sprig is slack. Airloaded PA pilots must

have no air pressure supplied to them.

2. Remove cap screws (2j. Pilot yoke (2B) can

then be removed
3. The 2 metal diagrns (2F) can then be inspected

for distortion or possib, fracture as & result of

abnormal operation. -!!.. . i.:

4. At the same time any :umtion dirt ’:
foreign shoul from

lower diaphragm pilot caee ii:.i: :,: , ..i!: i:i::

5. When acing diaphragms,nl:ottg.
surface clean to insure a steam tight J
Application of a plastic compound 0il the casting

surface, such as Garlock 101, is recommended.

6. Position pilot yoke on lower diaphragm pilot

casting making certain that the yoke is properly

centered.
7. Tightegall capscrews uniformly.

VALVES 1/2"
ii

Inspecting and Replacing Main Valve Head and Seat.

(Refer to Fig. 4 andS)
1. UnscreW copper tubing connections at (J) and (L).

2. Remove main valve cover cap rews (IA).

3. Remove math valve cover, stner screen (ID),

spring support disc and head tng.
4. Head cart then be removed by simply withdrawing

with a pliers or simil.tool. .
5. Inspection shOFI.d theft be made to determine if

scale og otheg.lforetgn material prevented tight

6. If the or!seat shows signs of wear this can be

corrected by grinding, using a fine grinding

compound (400 grit) providing the wear is not too

severe. Check for body erosion.





If it is necessary to replace the valve seat, this can
be removed from the valve body using a standard
hexagon socket. (Valve sizes 1./2" to 2".) When
replacing the valve seat, a new gasket should be
used to insure a tight joint.
2-1/2" thru 6" valves contain raised lugs for
removal and seal metal-to-metal without a gasket.
Replacement heads and seats should be lapped in.

VALVE SIZES 1/2" THRU 4"
Inspecting and Replacing Main Valve Dlaphragnm.
(Refer to Figs. 3, 4 and

1. Unscrew 0Pper tubg connection at (G).
2. lvvalve diaphragm bolts (IC).
3. iioW the lower diaphragm case to be

removed.

.4 The::metal diaphragms (1H) should be inspected
!i to .sure that they have not become distorted or

: :, ., :,? posably fractured as a result ofabnormal operating

5. At the same time any accumulation of dirt or
foreign material should be removed frthe
diaphragm case.

6. The valve stem should also be checked tomake sure
it is free to move and that there is n scale or
foreign material lodged in the guide bushing(IF).

7. Before reassembling diaphragms In 1/2"
sizes, main valve head must be in place and hdd
a dosed position with the spring andmala

8. Mai plat(IG) is set properly.

9.: !oeld be taken in centering the diaphragms
and equalizing bolt take-up uniformly,

6" VALVE ONLY
lapeeting and Replacing Main Valve DlapSeat,
and Head Assembly (Refer to Fig.6).

1. Unscrew copper tubing connections (G) to lower
diaphragm chamber.

Size

Dim. A

2. Remove main valve diaphragm bolts (IC) and drop
lower diaphragm case.

3. The 2 metal diaphragms (1H) should be inspected
and replaced if they have become distorted or
fractured.

4. Clean any accumulation ofdirt from the diaphragm
case and orifice (H).

Servicing tbe Main Valve Head and Seat.
5. Loosen the diaphragm plate set scre and remove

the diaphragm plate (IG).
6. Remove the top cover bolts (IA) and cover.
7. Remove the stem and head assembly from the

valve. Inspe the head and seat for wear.
8. Check for body erosion around the seat ring.
9. Replacement seats and heads should be lapped in,

and minor wear can also be corrected by lapping
with 400 grit compound.

10. On re-assembl be sure diaphragm plate (IG)is
set at 27/64" and set screw securely tightened.

NOTE: For replacement parts refer to Spirax Sareo
Parts List No. P19.

FIG 3.’--NOTE IN 1/2" TItRU 4" SIZES, TOP OF VALVI MUST B!
COMPLETELY ASSEMBLED AND HEAD MUST E| ON SEAT WHEN
MEASURING DIMENSIDN "A" AND WNLI RI[-ASSEMBLING
DIAPHRAGMS.





" THRU 2" SIZES NOTE-In the PA pilot, air loading

pressure replaces the adjustment

screw {2D) and spring.

2F

1D
I ORIFICE WITH
CLEANING Wilt|

J

H

FIG. 4

1F

1H
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FIG.
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2D
2" THRU 4" SIZES
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plrasalo SPIRAX SARCO, INC
1951 26TH ST S.W. * P.O, BOX 119, ALLENTOWN,
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ITEM 13

ZOELLER SUMP PUMPS

Supplied. by: Ferguson Enterprises, Inc.
Box 3037

Wimimgton, N.C. 28406
(919) 343-1510

Parts can be furnished by
above supplier.

Instaed by: Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PIt: (919) 455-0414





Z LLEI 
FM 489

O483

3280 Old Millers Lane
P.O. Box 16347 Louisville, Kentucky 40216

(502) 778-2731

COMPARE THESE FEATURES

Vortex impeller design.

Durable cast construction. Cast switch case,

motor and pump housing, base and impeller.

No sheet metal parts to rust or corrode.

Stainless steel screws, float rod, guard,
handle and arm and seal assembly.

Float operated submersible (NEMA 6)
mechanical switch.

Oil filled motor-hermetically sealed.

Entire unit pressure tested after assembly.

Automatic reset thermal overload protection.

Carbon and ceramic shaft seal.

Water tight neoprene "[-]" ring between

motor and pump housing.

Maximum temperature for effluent or
dewatering 130 F: 54 C.

cycles, 1525 RPM.
= lllasses I/z inch solids (sphere).

No screens to clog.
Standard cord length 15’ (UL listed).

11M’ NPT Discharge.

On point--8".
Off point--2’/z".
Major width--10".
Height-- 10,".

SIMPLEX AND DUPLEX
SYSTEMS AVAILABLE

PACKAGED SYSTEMS
AVAILABLE

Z ELLE/F
3280 Old M !lets Lane

P.O. Box 16347
Louisville, Ke=t.,cy 40216

(502) 778-2731

’ J7" Series

"FLOW IMiATE"
FOR SEPTIC TANK SYSTEMS

EFFLUEN
OR DEWATERING PUMP

SUBMERSIBLE
11/;, ’’ NPT DISCHARGE

LISTED SSPMA
N

e7sSC.S

MODELS VAILABLE
Non= Automatic

VH.P, 1Ph 115Vor230V.





LE VE.Lo..LAR M

IuPPI,! Ill|llr |u|rd IIII

EXTERNAL CONNECTIONS
POWER ALARM

PZ PI A AI

POWER supPLY J J120 VOLTS
60 HERTZ
I0 WATT

1 AMP FUSE

CONTACT

POWER SUPPLY
20 VOLTS
60 HERTZ

PI P2

RS

TEST i’rSwl

NORMAL

SILENCE Illw|

\ 1
POWE R

(PPL|

(PPLI

/ \ 8ELL

NORMALLY OPeN
ALARM DEVICE OR
FI.OAT SWITCH

LU ater Guard ln’. ,,o,,,.,,,,,,,,
STANOARO ALARM PANEL
MODEL TAC I-ALt-T
INSTALLATION DRAWING
37-0016





FAN COIL UNITS

Supplied by: Hoffman & Hoffman, Inc.
P.O. Box 77258
Greensboro, N.C. 27417
PH: 1-800-632-0432

Parts can be iurnished by
above supplier.

Installed by: Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-O414





GROUP

BULLETIN IM.129
MARCH 1970

INSTALLATION AND
MAINTENANCE DATA

THINLINE 1T

FLOOR, BASIC & CEILING
TYPES TSF, TSB &TSC

INSTALLATION
Examine unit for shipping damage.

1. Rotate fan wheels by hand to make sure the wheels
are free.

2. Unit is ready for installation.
3. Secure unit in proper position. Unit must be level

to assure proper drainage and operation.
4. Water or refrigerant and drain connections can now

be made to the unit. Piping must be installed in
accordance with local codes and regulations. If
solenoid valves are used, it is recommended that
a strainer be installed ahead of the valve to elim-
inate foreign matter which may affect proper clos-
ing of the valve.

5. Vent the coils.
6. All water and refrigerant lines should be well in-

sulated to prevent sweating and heat loss.
7. Electrical connections can now be made to the

unit. Wiring must be in accordance with local
codes and regulations. Proper fuse protection
should be provided. Motor is thermally protected.
If an electrical control package has been factory
furnished, which requires a special wiringdiagram,
it has been forwarded to the equipment purchaser.

8. If the solid state fan control is to be wall mount-
ed, the electrical junction box is to be furnished
by the contractor and installed in the most con-
venient place.

9. Wiring Diagrams:

REMOTE MOUNTED FAN CONTROL UNIT MOUNTED FAN CONTROL

CONTROL

BROWN BLACK

10. All windows and doors should be in and closed
before starting up the unit.

11. During summer construction, there is an unusually
high amount of moisture in the air, therefore, the
initial pulldown should be very gradual (High

speed for maximum air flow with reduced GPM and
elevated chilled water temperature for reduced
capacity). If this is done, it will prevent the pos-
sibility of the unit sweating.

MAINTENANCE
1. Filters must be clean to obtain maximum perform-

ance. Throwaway type can beobtained from McQuay,
Inc., cleanable filters should be washed in hot
soapy water.

2. The motor has been oiled at the factory. It is not
necessary to oil the first year when under continu-
ous operation. (Approximately 10,000 hours.) Oil
once a year with 8cc (1 Tsbp.) per bearing of SAE
#20 non-detergent oil (Texaco-Regal Oil ECR & O;
Standard Oil #30 or equal.) Do Not Over Lubricate.

3. If motor service is required, it can be removed in
in the following manner:
A. Disconnect electrical power to the motor.
B. Remove bottom half of the fan housing.
C. Remove clips that hold motor in motor base.
D. Remove the motor.

4. On TSF or TSB units equipped with 25% back fresh
air intake, the insect screen may be removed for
cleaning by lifting the intake box slightly and pull-
ing it out.

When writing for service or replacement parts, direct
your letters to McQuay, Inc., Service Department and
refer to the model number and the serial number of the
unit as stamped on the serial plate attached to the

REPLACEMENT PARTS
unit. If replacement parts are required, give the date
of the unit installation and the date of the failure. Al-
so, give description of replacement parts and explana-
tion of malfunction.

(ROUP m=Ou,-P,,,=x Inc. 13600 Industrial Park Blvd., P.O. Box 1551, Minneapolis, Mn. 55440 -





MCQUAY UNIT HEATERS

upplied by

Installed by

Hofman & Hoffman, Inc.
P.O. Box 77258
Greensboro, N.C. 27417
PH: 1-800-632-0432

Parts can be furnished by
above supplier.

Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414





HORIZONTAL UNIT HEATER
TYPE UHH

INSTALLATION OF DOUBLE DEFLECTION LOUVERS

BULLETIN NO. IM 214

SEPTEMBER 1978

INSTALLATION AND
MAINTENANCE DATA

UNCRATING

When the equipment is received all items must be carefully checked against the bill of lading to be sure all cartons have
been received. Visible or concealed damage should be reported immediately to the carrier and a claim filed with him for
damage.

INSTALLATION

Installation is to be performed only by qualified personnel who are familiar with local codes and regulations and
experienced with this type of equipment.

CAUTION: Sharp edges are potential injury hazard. Avoid contact.
WARNING: Before installing any accessory, disconnect the electrical power to avoid electrical shock or injury from

rotating parts.

DOUBLE DEFLECTION LOUVERS

1. Remove single deflection louvers by removing the screw on each end of the louver (see Fig. 1).
2. Position the double deflection louver assembly against the unit with the outermost louvers in the horizontal position and

use it as template for marking attaching hole locations on the unit (see Fig. 1).
3. Drill the 5/32" diameter attaching holes into the unit. Caution drill could puncture coil if allowed to protrude too far

into unit.
4. Attach the louver assembly with the No. 10 x 3/4" sheet metal screws that are provided with the assembly. Installation is

now complete.

FIGURE

FORM 380557Y





ACCESS DOOR KIT
for

SEASONMAKER FAN-COIL UNITS

This kit is for field installation of access doors on models TSF and CHF fan-coil units.

DISCHARGE GRILLE
STEP 3

ACCESS DOOR

FRONT PANEL
STEP 2

SUPPORT

;TEP 4

END PANEL

1. Open access doors and remove the two clips holding the
front panel in place.

2. Lift front panel up to remove from unit.

3. Remove discharge grille by pushing up and lifting out at
the front of grille.

4. Remove four (4) sheet metal screws holding the front
panel support to the control box and coil header plates.
The old access doors may now be removed.

5. Place the reducing bushings into the holes in the top
panel and front panel support where the old access door
was removed on models TSF-021D-061D and

CHF/CHC-003A-008A. The existing bushings are used
on all other size units.

6. Replace front panel support and new access doors. Do
not tighten the screws until the bushings in the front
panel support are directly across from the bushings in
the top panel and the access doors are parallel to the top
panel. Slots are provided in the front panel support for
this purpose.

7. Replace discharge grille.

8. Replace front panel with access doors open.

9. Try the access doors and keylock (if provided) before
replacing clips holding the front panel in place.

ITIcOu v
r-IIR cIrlrJITIE:II-K 13600 Industrial Park Blvd., P.O. Box 1551, Minneapolis, MN 55440
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GENERAL

A. The items should be carefully checked against the
bills of lading to be sure all crates and cartons have
been received. All units should be carefully
inspected for damage when received. Visible or
concealed damage should be reported immediately
to the carrier and a claim filed for damage.

B. Seasonmaster and Seasonvent units are constructed
of heavy gauge galvanized steel and are thoroughly
inspected before leaving the plant. Care must be
taken during installation to prevent damage to units.

C. In order to insure long and trouble-free life, the
units should have proper care and maintenance.
Enough space should be left around the unit for
filter removal, lubrication, belt adjustment, and
removal of coils if this should become necessary.

D. Flexible connections should be used on the outlet
connections and on inlet duct connections of the
unit.

E. Special care should be taken when handling the
blower section. All fans are dynamically balanced
before leaving the plant. Rough handling, however,
can cause misalignment or a sprung shaft. Fans and
shaft should be carefully inspected before unit
installation to make sure this has not happened.

F. The zone damper of the multi-zone units should
be handled with special care. Zone dampers are set
and inspected before leaving the plant but should
be checked on arrival to the job to be sure the bell
arm and connecting rod set screws have not become
loose in shipment.

G. Screws, bolts, etc., for assembly of sections are
supplied in a cloth bag attached to each section.

Gasketing to be used between sections, when as-

sembling, is supplied in rolls in the unit.

H. Drain line from drain pan connection must be
adequately pitched and must have a "water seal."
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ASSEMBLY OF SECTIONS

FIGURE 1

5/8 N.C.-HANGER NUTS

/
/

BLOWER SECTION
ALL MODELS

LSL-MSL
HORIZ. COIL SECTION

LSL-MSL
VERT. COIL SECTION

L__J

LML-MMM 106 THRU 228
COl L SECTION

LML-MMM 137 THRU 172
COOLING COIL SECTION

5/8 N.C.-HANGER NUTS--LML-MMM 137 THRU 172
HEATING COIL SECTION

Some units are shipped in sections and must be

assembled on the job.

Handling of Sections:
1. Top hanger nuts are always provided regardless

of unit mounting arrangement. See Figure 1.

2. Hanger nuts have 5/8 N.C. threads.
3. If units are to be moved using just one hoist,

a spreader bar should be used to prevent damage
to the unit.

Bo Gasketing:
The gasketing is supplied with each section that

has to be assembled on the job.
1. Gasket the perimeter of the section. Overlap

the gasketing approximately 1/8 of an inch
when splicing to prevent air leakage between
sections. See Figure 2.

2. With gasketing in place, cut out mounting hole
in gasketing so the bolts will clear.

FIGURE 2

1/8" OVERLAP
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ASSEMBLY OF SECTIONS

Fastening of Sections:
1. Illustrations show how the flanges of the various

sections are bolted together. Figures 12 through
23, Pages 7, 8, and 9, show how to fasten acces-
sories to the coil section, the same procedure
should be followed when bolting accessories to
the blower section.

2. Figure 3 shows the typical attaching method
used and the difference in the mounting flanges
for air conditioning and heating and ventilating
coil sections.
a. Slip 1/4 nut dips on the coil section flange

before gasketing. See Figure 3.
b. Gasket the perimeter of the coil section flange

as outlined in "Gasketing."

c. Align the section that is to be bolted to the
coil section so the mounting holes match.

d. Bolt through the accessory or blower section
(as shown in Figures 4 through 23, Pages 5
through 9) into the nut clips in the coil
section with 1/4 N.C. bolts.

e. When assembling size 137-164 blower sections
to multi-zone coil sections, be sure to gasket
and bolt the condensate shield to outlet
panel of blower section as shown in Figure
11, Page 6, with 1/4 N.C. thread cutting
screws.

FIGURE 3 TYPICAL ATTACHING METHOD

BLOWER SECTION

WASHER

/=;-20 CAP SCR.

GASKETING

COIL SECTION

NUT CLIP

GASKETING

WASHER

}-20 CAP SCR.

i TYPICAL ACCESSORY SECTION

AIR CONDITIONING UNITS

BLOWER SECTION -- WASHER/ NUT

GASKETING

COIL SECTION J

NUT I wASHER

-__j_,./’- -20 CAP SCR.

TYPICAL ACCESSORY SECTION

HEATING AND VENTILATING UNITS
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ASSEMBLY OF SECTIONS

FIGURE 4

HORIZONTAL BLOWER SECTION
LSL 103H THRU 228H & MSL 108H THRU 228H

FIGURE 5

VERTICAL BLOWER SECTION
LSL 103V THRU 228V & MSL 108V THRU 228V

, BOLT

IIII II pMOUNT,NG

BOLT GASKETING ACCESS PANEL .J/
BLOWER SECTION NUT CLIF

FIGURE 6

HORIZONTAL BLOWER SECTION
LSL-MSL 137H THRU 172H

MOUNTING - ACCESS PANEL

CLIP

5/16 BOLT
BOLT

SECTION
BLOWER SECTION

FIGURE 7

VERTICAL BLOWER SECTION
LSL-MSL 137V THRU 150V

ACC

NUT CLIP
-/

5/16 BOLT

BLOWER
SECTION

1/4 BOLT

MOUNTING
HOLES

OIL SECTION

GASKETING
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ASSEMBLY OF SECTIONS

FIGURE 8

MULTI-ZONE BLOWER SECT. & ZONE DAMPERS
LML 106 THRU 228 & MMM 108 THRU 228

FIGURE 9

MULTI-ZONE BLOWER SECT. & ZONE DAMPERS
LML-MMM 137 THRU 172

-ZONE DAMPERS
ETINGLE/. BLOWER SECTION

IMHOLES BLOWER SECTION K "

FIGURE 10

MULTI-ZONE BLOWER SECT. & COIL SECT.
LML 106 THRU 228 & MMM 108 THRU 228

FIGURE 11

MULTI-ZONE CONDENSATE SHIELD
LML-MMM 137 THRU 172

GASKETING- IA-20 THD. cUTrlNG SCR.

WASHER -20 CAP SCR.

COIL SECTINO:T IP
BLOWER SECTION

GASKETING

Page 6



ASSEMBLY OF SECTIONS

FIGURE 12

INTERNAL FACE & BY-PASS,
(ALL MODELS)

FIGURE 13

FLAT FILTER, PREHEAT COIL SECTION
(ALL MODELS)

o

/./,

t_ CO,L SECT,ON

/
CO,L SE,,ONI BOLT

GASKETING

FIGURE 14

ANGULAR FILTER, HEAVY DUTY FILTER,
COMB. ANGULAR FILTER & MIXING BOX

(ALL MODELS)

MOUNTING HOLES FGASKETING

COIL SECTION

FIGURE 15

EXTERNAL FACE & BY-PASS
(ALL MODELS)

MOUNTING HOLES

COIL SECTION .-- GASKETIN’G

BOLT
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ASSEMBLY OF SECTIONS

FIGURE 16

VERTICAL BY-PASS DUCT
LSL 103V THRU 228V & MSL 108V THRU 228V

FIGURE 17

VERT. BY-PASS DUCT WITH SPACER SECT.
LSL 103V THRU 228V & MSL 108V THRU 228V

COIL SECTION
/ /’ SECTION

1/4 -20 THD. CUTTING SCR.

MOUNTING HOLES

SECTION

FIGURE 18

VERTICAL BY-PASS DUCT
LSLoMSL 137V THRU 150V

FIGURE 19

VERT. BY-PASS DUCT WITH SPACER SECT.
LSL-MSL 137V THRU 150V

BLOWER 5ECTION MOUNTING HOLES

GASKETING
\\

SECTION

COaL

GASKETING -/ 7
FACE & BY-PAS
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ASSEMBLY OF SECTIONS

FIGURE 20

HORIZONTAL BY-PASS DUCT
LHD-LSL 103H THRU 228H & MSL 108H THRU 228H

VERTICAL BY-PASS DUCT
LHD 103V THRU 228V

FIGURE 21

HORIZ. BY-PASS DUCT WITH SPACER SECT.
LHD-LSL 103H THRU 228H & MSL 108H THRU 228H

VERT. BY-PASS DUCT WITH SPACER SECT.
LHD 103H THRU 228H

BY-PASS

1/4-20 THD. CUTTING SCR. DUCT

Y-PASS

" \ COIL SECTION

GASKETI NG

BLOWER SECTION

-20 THD. CUTTING SCR.

BY-PASS DUCT ./
GASKETING

COIL SECTION
BLOWER SECTION

FIGURE 22

HORIZONTAL BY-PASS DUCT
LHD-LSL-MSL 137H THRU 172H
VERTICAL BY-PASS DUCT
LSL-MSL 137V THRU 150V

FIGURE 23

HORIZ. BY-PASS DUCT WITH SPACER SECT.
LHD-LSL-MSL 137H THRU 172H

THD. CUTTING SCR.

NUT CLiP

/-1/4-20 THD. CUTTING SCR.

OLES

b E’-P*SS
CT

rACE
L GASKETING SECTION

LOWE SECIO

1/4-20 THD. CUTTING SCR.

BY-P

MOUNTING HOLES

s,c!oN \ sma,o.
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INSTALLATION

DRIVE INSTALLATION
A. Motors

1. Units with motor mounted on outside of fan
section: motors of NEMA frame 254T and larger
are shipped unmounted. Certain smaller motors
may also be shipped separately.

2. Units with internal motor and drive: McQuay-
furnished motors are mounted inside the fan
cabinet before shipping.

B. Bolt motor to motor base on unit. Use flexible
electrical conduit at motor to permit six inches
total motor movement for tensioning V-belts.

C. Install fan sheave close to the fan bearing; mount
motor sheave, and align with a straight edge to
insure true running belts.

D. If the motor sheave is a variable pitch type it
should be set at minimum pitch diameter (four
turns open) for start up. Groove spacing should be
checked to make sure it is equal. See I.M. #118
for explicit instructions. Tighten all setscrews
and/or capscrews.

E. Adjust motor mount adjusting screws for adequate
run-in belt tension. Attach belt guard (where used)
to end panel of fan section with screws provided.

UNIT INSTALLATION
A. Unit is equipped with either 3/4 diameter anchor

holes or 5/8 N.C. tapped hanger holes for mounting
the unit.

B. If the unit has 5/8 N.C. tapped hanger nuts they
are accessible through knock-outs or "Dot-Plugs"
in unit panels.

C. When unit is equipped with vibration isolators,
instruction sheets will be sent with IM bulletin
showing where to locate the isolators. Isolators
for floor mounting are equipped with positioning
pins and are not meant to be threaded into the unit.

D. Be sure unit is level to insure proper operation.

ZONE DAMPER ADJUSTMENT
If multi-zone damper blades do not close properly,
adjust the blades as follows:
A. Loosen set screws in bell arm for all zones.
B. Close tightly all cold deck dampers.
C. Align all bell arms so they are parallel. See Figure

24.
D. Tighten set screws on bell arms while holding the

dampers closed.
E. Zone damper blades should all dose properly, if

one or a few zones do not close completely, the
procedure can be repeated for these zones.

FIGURE 24 ZONE DAMPER LINKAGE

BELL ARM j

DUCT CONNECTORS
Each zone divider has a "W" shaped duct clip. See
Figure 25.

FIGURE 25 DUCT CONNECTORS

DUCT WORK DUCT CLIP

ZONE DIVIDER

OUTDOOR INSTALLATION (OPTIONAL FEATURE)
Factory modifications for outdoor installation consist

of a cap type access panel for the blower section and
weather caps for the following accessories: Internal
and external bypass sections; flat, angular, and heavy
duty filter section; 1, 2, 3 and 4 row coil sections; and
zone dampers. In addition a motor and drive weather
hood (optional) may be supplied with the blower
section.

Accessories
The assembly of accessory weather caps is illus-
trated in Figure 26A. Note the weather cap support
angles are installed as the sections are assembled
together and are held in place by the section-to-

section fasteners. The weather cap is attached after
the sections have been joined.

Motor and Drive Weather Hood (Optional Feature)
The assembly of the motor and drive weather hood
is illustrated in Figure 26A. Connect the extended
lube lines before the bottom front panel is put in
place.
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INSTALLATION

WEATHER SEALING OF UNITS MODIFIED FOR
OUTDOOR INSTALLATION
Units requiring a weathertight seal must be sealed on
the job site as illustrated in Figure 26B. The responsi-
bility for the weather seal is that of the installing
contractor. The (caulking consistency) sealant used may
be supplied by others or may be purchased from McQuay.

Cloaning

Before sealing, clean all seams with a solvent to

remove oil and dirt and trim excess gasketing from
section-to-section joints.

Sealing

All exterior seams, section-to-section joints and
fastener heads must be sealed. See Figure 26B.

FIGURE 26A

ANGULAR FILTER-SECTION TOP CAP \

WEATHER CAP
SUPPORT ANGLES

INTERNAL BYPASS
SECTION TOP CAP

WEATHER C,
SUPPORT ANGLES

BLOWER CAP TYPE

/ ACCESS PANEL
MOTOR & DRIVE

J WEATHER HOOD

’-- , (UNIT SIZES 103-228 ONLY)

""’, EXTENDED LUBE LINE

"’,, GREASE FITTING

INTERNAL BYPASS
END CAP

FIGURE 26B
SEALANT "DIA. BEAD

SEALANT
DIA. BEAD

Iol
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MAINTENANCE

The user is reminded that:
1. Electrical service to the fan motor must correspond

to the rated voltage on the motor nameplate and
be in conformance with the National Electrical
Code and local restrictions.

2. The fan section metal frame must be connected
to the building electrical ground.

3. A door electrical interlock is not provided.
4. Thermal motor protection is external to the unit.

Thermal protection and a disconnect switch per
electrical codes are provided by others.

SAFETY PRECAUTIONS
A. Fan sections which have motor and drive mounted

within the cabinet are not equipped with belt
guards. The hinged access door and screw-fastened
access panels must not be opened while the unit is

operating to avoid the hazard of moving machinery;
and the strong suction forces tending to keep the
door(s) in a closed position.

B. BEFORE ENTERING ANY FAN SECTION,
MAKE SURE THE ELECTRICAL POWER
SOURCE TO THE FAN MOTOR IS DIS-
CONNECTED AND LOCKED.

C. Do not enter the fan section of an internally
mounted motor type unit (while the unit is operat-
ing) to determine fan speed. With the electrical
power locked off, measure the diameter of the
V-belt outer surface where it passes around each
sheave, and calculate fan speed from the motor

nameplate RPM.

RPM MOTOR RPM X

MEASURED DIAMETER AT MOTOR SHEAVE-]
M "J

Fan speeds of units with external motors may be
determined conventionally at the end of the ex-
tended fan shaft (through a hole in the belt guard).

BEFORE START-UP CHECKS
A. BEFORE ENTERING FAN SECTION

MAKE SURE THAT FAN ELECTRICAL
POWER SOURCE IS DISCONNECTED
AND LOCKED.

B. Check tightness of setscrews in bearings and fan
wheel(s). If re-tightening is needed make certain
the fan wheel(s) are positioned per Tables or 2
and setscrews are torqued per Table 3.

C. Rotate shaft by hand to be sure it is free.
D. Ball bearings on fan shaft and motor are pre-

lubricated, and do not need grease before start-up.
Sleeve bearing motors, however, must be oiled

before the unit is placed in operation.
E. Check alignment of fan and motor sheaves, and

belt tension. Check tightness of sheave setscrews
and/or capscrews, torque as in Table 2.

F. Restore electrical power and check fan(s) for
proper direction of rotation. (Note ’rotation’ arrow
on unit.)

G. Leak test thermal system to insure that connec-
tions are tight.
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MAINTENANCE

TABLE 1

WHEEL-TO-INLET FUNNEL RELATIONSHIP
AIRFOIL TYPE FAN WHEELS

Note: Dimensional relationship must be held to obtain rated air performance.

EQUAL SPACING

Unit Size Fan(s) A -+ 0.12" B -+ 0.10"

#106
108
111
214

217
222
228

#1225
1350
1500
1825
1825
2225
2225

4.60"
5.10
5.66
7.19
7.19
8.69
8.69

0.19
0.19
0.19
0.25
0.25
0.25
0.25

Unit Size Fan A +- 0.06" B -+ 0.10"

#137
141
150

164
172

#27
30
33
36
36

11.0
12.0
13.44
13.44

0.25
0.28
0.31
0.34
0.34

Dimension ’A’ is achieved by loosening setscrews in wheel hub(s), shifting wheel(s) axially as needed, and re-tightening

setscrews.

’B’ is obtained by loosening screw and washer fasteners around periphery of funnel(s) shifting funnel radially as

required, and re-torqueing fasteners.
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MAINTENANCE

TABLE 2

WHEEL-TO-INLET FUNNEL RELATIONSHIP
FORWARD CURVED TYPE FAN WHEELS

INLET
FUNNEL

WHEEL

INLET
FUNNEL

Unit Size Wheel(s) C Unit

LYF
LHD
LSL
LML

MSL
MMM

103
104
106
206
108
209
111
214

108
111
214
217
222

#9
#12
#12
#9
#15
#12
#16
#13

#13
#15
#12
#13
#15

0.18"-0.31
0.18"-0.31"
0.25"--0.38"
0.18"--0.31
0.25"-0.50"
0.25"--0.38"
0.25"--0.50"
0.25"-0.38"

0.25"-0.38"
0.12"-0.50"
0.12"-0.50"
0.25"-0.38"
0.12"--0.50"

Size Wheel(s) C

LYF 217 #15LHD
LSL 222 #16
LML 228 -#20

MSL
MMM 228 #18

0.25"-0.50"
0.25"--0.50"
0.38"-0.62"

0.31"-0.56"

Adjust dimension ’C’ by loosening wheel hub setscrews, shifting wheel(s) axially as needed, and re-tightening setscrews.

TABLE 3

BEARING COLLAR AND WHEEL HUB
SETSCREW TORQUE

Setscrew Torque (foot Ibs.)
Diameter Minimum

1/4"
5/16"
3/8"
7/16"
1/2"
5/8"

5.5
10.5
19.0
29.0
42.0
92.0

AFTER FIRST 48 HOURS OF OPERATION:
A. Disconnect and lock electrical power source. Check

tightness of all bearing, wheel, and sheave setscrews
(or capscrews). Torque per Table 3.

B. Re-check belt tension, adjust if necessary. Belts
tensioned sufficiently to slip one to two seconds
at start up will perform satisfactorily, extending
bearing life and reducing vibration. If re-tensioning
is necessary be certain sheave alignment is retained.
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MAINTENANCE
OPERATING GUIDELINES

OPERATING LIMITS
A. Do not exceed the operating limits in Tables 4 or 5.

A fan wheel overspeeded beyond the RPM and
temperature limits shown may suffer permanent
distortion or fracture. The resulting unbalance may
cause severe unit vibration.

Unit

LYF
LHD
LSL
LML
MSL
MMM

TABLE 4

MAXIMUM OPERATING CONDITIONS
AIRFOIL TYPE WHEELS

Max. Motor
Size RPM Location

#106 3864 external (only)
108 3675 external (only)
111 3292 external (only)
214 2716 external (only)
217 2716 external (only)
222 2226 external (only)
228 2226 external (only)
137 1950 internal (only)
141 1755 internal (only)
150 1600 internal (only)
164 1445 internal (only)
172 1445 internal (only)

Max. Air Temp.
Through Fan
Section, F

450*
450*
450*
450*
450*
450*
450*
140"
140"
140"
140"
140"

*With high temperature specially lubricated bearings.
ATo 300 maximum with special motor and special

bearing lubricant.

Note: With Variable Inlet Vanes (optional accessory)
limit air temperature is 300F.

Unit

LYF
LHD
LSL
LML

MSL
MMM

TABLE 5

MAXIMUM OPERATING CONDITIONS
FC TYPE FAN WHEELS

Max. Max.
Size RPM Unit Size RPM

#103 1800
104 1217
106 1559
206 2400
108 1273
209 1559
111 1157

214 1415

LYF #217 1273
LHD
LSL 222 1157

LML 228 955

#108 1830
111 1737
214 2340
217 2120
222 1910

MSL
MMM #228 1570

Note 1: All motors external to fan cabinet.

Note 2: Maximum air temperature through fan section
450F (with special high temperature bearing lubricant).

Page 15



MAINTENANCE
OPERATING GUIDELINES

Vibration
Each unit as shipped is trim-balanced, and should
operate smoothly. Instruments are available to
field-test vibration amplitude. The range of operat-
hag speeds and displacement amplitudes following
yield acceptably smooth fan operation:

TABLE 6

OPERATING GUIDELINES

Fan Speed
RPM

600
1000
1600
3000

Vibration Displacement,*
mils (0.001")

at Fan Bearings

2.4
1.6
1.0
0.5

*At fan rotational frequency

Intermediate values may be interpolated.
Note: Excessive vibration from any cause contributes

to premature fan and motor bearing failure. Overall
vibration levels should be monitored every 3 months of
operation. An increase in level is an indication of
potential trouble.

VIBRATION CAUSES
A. Wheel Imbalance

1. Dirt or debris on wheel blades.
2. Loose setscrews in wheel hub or bearing-to-shaft.
3. Wheel distorted from overspeed.

B. Bent shaft.
C. Drive faulty.

1. Variable pitch sheaves-axial, and radial runout
of flanges; uneven groove spacing, out of balance.
Also similar faults ha driven sheave.

2. Drive misalignment.
3. Bad V-belts; lumpy, or mismatched, belt tension

too tight or too loose.
D. Bad bearings, loose hold-down bearing bolts.
E. Motor imbalance.
F. Fan section not supported evenly on foundation.

VARIABLE INLET VANES
(optional accessory for AF fans)
Variable inlet vane assemblies consist of airfoil-type
inlet funnels with integral sets of lever-actuated radial
vanes; one assembly on each side of the fan. The vanes,
upon opening, must direct air in the direction of wheel
rotation. (Note the ’rotation’ label fastened to the unit.)

The vanes rotate 90 degrees from tight shut to full
open position; a stop limits the amount of open travel,
and must not be changed. Both sets must operate in

unison; adjustments of the linkage rod ends and lock
nuts can be made to insure uniformity. Actuating motor
and controls furnished by others.

The moving parts of the vanes are permanently lubri-
cated. All threaded fasteners must be checked for tight-
ness at the usual inspection period.
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MAINTENANCE

PERIODIC SERVICE AND MAINTENANCE
A. Check all moving parts for wear every six months.
B. Check bearing collar set screws for tightness every

six months.

BALL AND SLEEVE BEARING LUBRICATION
A. Ball Bearings

I. Motor bearings All bail bearings are prelubri-
cated and do not require addition of grease at
time of installation. However, periodic cleaning
out and renewal of grease is necessary. Please
note that extreme care must be exercised to
prevent foreign matter from entering the bearing.
It is also important to avoid over-greasing. Only
a high grade, clean mineral grease having the
following characteristics should be used.
a. Consistency a little stiffer than that of

vaseline, maintained over the operating tem-
perature range; melting point preferably over
150C (302F), freedom from separation of
oil and soap under operating and storage
conditions; and freedom from abrasive matter,
acid, alkali and moisture.

b. Specific greasing instructions are to be found
on a tag attached to the motor and should
generally be adhered to.

2. Fan Shaft Bearings All ball bearings are pre-
lubricated and do not require addition of grease
at time of installation. However, periodic renewal
of grease is necessary.

Internal bearings are accessible through access
panel in cabinet. Units that are equipped with
extended lube lines will have grease fittings for
internal bearings on drive end panel of blower
section. Apply grease while bearings are running,
adding slowly until a slight bleeding of grease
from the seals is noted. For greasing units with
extended lube lines, remove access door so bear-
ing can be viewed when greasing. (Tie hinged
door(s) open.)
DO NOT OVERLUBRICATE.
The lubrication interval varies with the period
of operation and temperature of the ambient
air. Foilow instructions listed below:

Temperature Continuous 12 Hr. Day
Range Operation Operation

To 150F 6 mo. year
To 200F 3 mo. 6 mo.
Over 200F 11/2 mo. 3 mo.

TABLE 7

LUBRICANTS RECOMMENDED
FOR FAN SHAFT BALL BEARINGS

Ambient
Temp. Range Lubricant

To 225F

226F-300F*

301F--450 F

Sinclair Oil Co.
Litholene

Humble Oil Co.
Lidok #2

Keystone Lubrication Co.
84-H-MED

Shell Oil Co.
Alvania #2

Socony-Mobil Oil Co.
Armvac-781

Master Lubricants, Inc.
M-24-M

Dow-Corning
DC-41

Dow-Corning
DC,4

General Electric Co.
Versilube #300

Keystone Lubrication Co.
#89 Med. Grade
2 Consistency

*Special order (Hi-Temp) bearings required in these
temperature ranges.

Bo Sleeve Bearings
Sleeve bearings must be oiled after installation but
before initial start up.
1. Motor Bearings Drain plugs should be checked

to see that they are tight and the oil well filled
to the proper level while the motor is at rest.

The oil level should be checked periodically with
the motor stopped. If the oil is dirty it should
be drained and the bearing flushed with clean
oil until the outcoming oil is clear. Then the oil
well should be refilled. Use only a high grade
mineral oil of SAE 20 for normal operation.
Follow in general the oiling instructions on the
tag attached to the motor.

REPLACEMENT PARTS
When replacement parts are required on units manu-
factured by McQuay, furnish factory with unit mode]

number and serial number as shown on serial plate
on drive end of blower section.
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WINTERIZING WATER COILS

Due to air stratification, failure of outdoor air dampers
and/or preheat controls, coil freeze up can occur.

Routine draining of water cooling coils for winter shut-
down cannot be depended on as insurance against
freeze-up resulting in severe coil damage. It is recom-

mended that all coils be drained as thoroughly as possible
and then treated in the following manner:

Fill each coil independently with an anti-freeze solution

using a small circulating pump and again thoroughly
drain. Check freezing point of anti-freeze before proceed-
ing to next coil. Due to a small amount of water always
remaining in each coil there will be a diluting effect.
The small amount of anti-freeze solution remaining in
coil must always be potent enough to prevent freeze up.
Warning: Carefully read instructions for mixing anti-
freeze solution used. Some products will have a higher
freezing point in its natural state than when mixed with
water.

APPLICATION RECOMMENDATION FOR COILS

OBSERVE ALL LOCAL CODES AND
INDUSTRY STANDARDS
A. Water Cooling Coils

1. Water supply, water return, drain and vent con-

nections extend through the end panel of the
coil section. All connections are labeled on the
end panel.

2. Water supply and water return connections are
male iron pipe.

3. When installing couplings, do not apply undue
stress to the connection extending through unit

panel. Undue force may break weld of connection
to coil header.

4. Follow recommendations of the control manu-
facturer regarding types, sizing and installation
of controls.

B. Direct Expansion Coils
!. The coil distributor and suction connection

extend through the end panel of the coil section.

2. Check nozzle in distributor for proper tonnage.
3. When a thermostatic expansion valve is supplied

with the unit, it will be located outside the unit

and connected directly to the distributor.
4. The thermostatic expansion valve must be of

the external equalizer tube type. Connect the
1/4 inch diameter external equalizer tube pro-
vided on the coil to connection on expansion
valve.

5. Care should be exercised when piping up the
system to be sure all joints are tight and all lines
are dry and free of foreign material.

6. To be tight the system should hold a vacuum
of 27 inches hg. overnight. A charge of FREON
AND CO2 should then be put in the system as a

final check. System is then ready for charging.

Steam Coils (Refer to Figure 27, Page 20.)
1. All steam coils in units are pitched toward

return connection.

2. Steam supply and steam return connections are
male iron pipe and are labeled on the end panel
of coil selection. Connections extend through
coil section end panel.

3. When installing couplings, do not apply undue
stress to the connection extending through unit

panel. Undue force could break weld of con-
nection to coil header.

4. Support piping independently of coils and
provide adequate piping flexibility. Stresses
resulting from expansion of closely coupled
piping can cause serious damage.

5. Do not reduce pipe size at the coil return
connection. Carry return connection size

through the dirt pocket, making the reduction
at the branch leading to the trap.

6. It is recommended that vacuum breakers be
installed on all applications to prevent retain-
ing condensate in the coil. Generally the vacuum
breaker is to be connected between the coil
inlet and the return main, as shown. However,
for a system with a flooded return main, the
vacuum breaker should be open to the atmos-

phere and the trap design should allow venting
of large quantities of air.

7. Do not drip supply mains through the coil.
8. Do not attempt to lift condensate when using

modulating or on/off control.
9. Size traps in accordance with manufacturers’

recommendations. Be certain that the required
pressure differential will always be available.
DO NOT UNDERSIZE.
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APPLICATION RECOMMENDATION FOR COILS

10. Float and thermostatic or bucket traps are

recommended for low pressure steam. On high
pressure steam, bucket traps are normally
recommended. Thermostatic traps should be
used only for air venting.

11. Bucket traps are recommended for use with

on/off control only.
12. Locate traps at least 12 inches below the coil

return connection.
13. Multiple coil installation.

a. Each coil or group of coils that is individ-
ually controlled must be individually trapped.

b. Coils in series-separate traps are required
for each coil, or bank of coils, in series.

c. Coils in parallel-a single trap may generally
be used but an individual trap for each coil
is preferred.

d. Do not attempt to lift condensate when
using modulating or on/off control.

14. With coils arranged for series airflow a separate
control is required on each bank, or coil in the
direction of air flow.

15. Modulating steam valves are not recommended
on high pressure systems.

16. Modulating valves must be sized properly.
DO NOT UNDERSIZE.

17. Freezing conditions (entering air temperatures
below 35F).
a. 5JA, 8JA, 5RA and 8RA Coils are def’mitely

recommended.
b. 5 psi steam must be supplied to coils at all

times.
c. Modulating valves are not recommended.

Control should be by means of face and
bypass dampers.

d. Consideration should be given to the use of
two or three coils in series with two position
steam control valves on that coil or coils
which will be handling 35F, or colder, air.
The desired degree of control can be attained
with a modulating valve on the downstream
coil.

e. Provision should always be made to thor-
oughly mix fresh air and return air before
it enters coil. Also, temperature control
elements must be properly located to obtain
true air mixture temperatures.

f. As additional protection against freeze-up,
the trap should be installed sufficiently far
below coil to provide an adequate hydro-
static head to ensure removal of condensate
during an interruption in the steam pressure.
Estimate 3 feet for each psi of trap
differential required.

g. On start up, admit steam to coil ten minutes
before admitting outdoor air.

h. Provision must be made to dose fresh air

dampers if steam supply pressure falls below
minimum specified.

D. Water Heating Coils

1. Water supply and water return connections ex-

tend through the end panel of the coil section.

All connections are labeled on the end panel.
2. The drain and vent connections on the one and

two row coils must be added to jobsite piping.
3. Water supply and water return connections are

male iron pipe.
4. When installing couplings, do not apply undue

stress to the connection extending through unit

panel. Undue force could break the weld con-

nection to coil headers.
5. Follow recommendations of the control manu-

facturer regarding types, sizes and installation
of control.

6. Hot water coils are not recommended for use
with entering air below 40F.

7. If fresh air and return air are to be heated by a

hot water coil, care should be used in the design
of the system to assure thorough mixing before
air enters the coil.

FOR PREPARATION OF COILS FOR
WINTER OPERATION SEE PAGE 18-
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APPLICATION RECOMMENDATION FOR COILS

FIGURE 27 PIPING ARRANGEMENTS

FLOAT AND GATE VALVE CONTROL VALVE
THERMOSTATIC TRAP MODULATING

TWO POSITION

CHECK VALVE STRAINER

VACUUM BREAKER /STEAM MAIN

1/4" PETCOCK II
FOR CONT=NUOUS I II

AIR VENTING

".N.j.
.,’ 1

,1 IN. HIGH PRESSURE

LOORBUCKET TRAP

-’RETURN MAIN

5G OfG Coils. Note the
tion of a vacuum breaker to per-
mit the coil to drain during shut-
down.

HIGH PRESSURE (OVER 2.5 PSI)

RETURN MAIN

VACUUM
1/2 CHECK VALVE

STEAM

" PETCOCK
FOR CONTINUOUS

AIR VENTING

HIGH PRESSURE
BUCKET TRAP

FULL SIZE OF
RETURN CONN.

5TA, 8TA, 5HA, or 5HB Coils.
Condensate is lifted to overhead
return main.

LOW PRESSURE (TO 25 PSI)

STEAM MAIN

VACUUM BREAKER
/2" CHECK VALVE

STEAM MAIN

1’ VACUUM BREAKER t,l"--,f.:
L I Y’" CHECK VALVE .....,-._ "’’1’

5J, 5G, 8J, or 8G Coils. 1’-’ l=,
URN MAIN

STEAM MAIN- X
VACUUM BREAKER _,,C4
’/," CHECK VALVE -....-/ .. RETURN

MA,.
RETURN

N .J 5JA or 8JA Coil installed in

’- "t|2" MIN series Note that each coil must
"I have separatecontrolvalveand 5RA, 8RA, 5SA, or 5SB Coils

L v trap. banked two high. Individual trap-
RETURN MAIN FULL SIZE OF ping of each coil as shown is pre-

%"RETURN CONN. ferred.

5RA, 8RA, 5SA or 5SB Coils
installed for vertical air flow.
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FIELD INSTALLATION OR REMOVAL OF COILS

In all cases, the end panel of the coil section is remov-
able. You should have access to both ends of the unit
for ease of installation and proper positioning of baffles.
The procedure outlined is for installation of coils. To
remove coils, reverse the procedure.

Cooling Coils
1. Models LSL-MSL 103-172 H & V, LML-MMM

137-172, Figure 28, Page 22.
a. Slide coil through opening in coil section onto

bottom coil rests. Coil should be placed
against baffles or existing cog in unit to pre-
vent air bypass.

b. Attach coil mounting angle to top coil rest
and bolt header plates to bottom coil rest and
coil mounting angle.

c. Locate coil supply, return, vent and drain
connections dimensionally and drill holes in
end panels of unit. Holes should be located
very carefully.

d. Attach end panel to unit and slip grommets
over connections to prevent air leakage.

2. Models LML-MMM 106-228, Figure 29, Page 23.
a. Slide coil through opening in coil section

onto bottom coil rests. Coil should be placed
against coil mounting angle at top and con-
densate shield at bottom.

b. Coil is held in place with 1/4-20 thread
cutting screws through mounting angle and
condensate shield into coil side plate.

c. Locate coil supply, return, vent and drain
connections dimensionally and drill holes in
end panel of unit. Holes should be located
very carefully.

d. Attach end panel to unit and slip grommets
over coil connections to prevent air leakage.

Heating Coils-Water
1. Models LSL-MSL 103-172 H&V, Figure 28,

Page 22. Follow procedure as outlined in A.
(Cooling Coils).

2. Models LML-MMM 106-172, Figure 30, Page 23.
a. Slide coil into place.
b. Bolt coil header plate to coil rests in unit.
c. Locate coil supply, return, vent and drain

connections dimensionally and drill holes in
end panel of unit. Holes should be located
very carefully.

d. Attach end panel to unit and slip grommet
over coil connections to prevent air leakage.

Heating Coils-Steam
Since coils are pitched in units, it is necessary to
keep unit level to allow proper condensate drainage.
1. Models LSL-MSL 103-172 H&V, Figure 31,

Page 23.
a. Bolt parts "C" and "D" to bottom cog rest

in unit. Holes in the coil rest that are used
should be selected so the coil will be as close
as possible to baffles or existing coil in unit.

b. Slide coil into unit with part "D" hooked
into flanges of bottom side plate of coil.

c. Lift up coil so it rides over part "C" and slide
coil in until the return connection end drops
down. Part "C" provides adequate pitch and
should be on end of coil opposite the return
connection.

d. Bolt parts "A" and "B" to top coil rests in
unit with 5/16 inch bolts and nut dips.

e. Locate dimensionally the supply and return
connections and drill holes in end panels for
connections.

f. Attach end panels to unit and slip grommets
over connections to prevent air leakage.

2. Models LML-MMM 106-172, Figure 30, Page 23.
a. Slide coil into unit.
b. Place spacer under coil at end opposite the

return connection and bolt spacer to coil rest.
c. Bolt side plate of coil to spacer at one end,

and coil rest at other end.
d. Locate dimensionally the supply and return

connections and drill holes in end panel of
unit. Holes should be located very carefully.

e. Attach end panels to unit and slip grommets
over connections to prevent air leakage.

Heating Coils--Steam & Water Seasonvent Units
1. The and 2 row coils are uncased coils.
2. Loosen screws holding vertical baffles and spread

the baffles apart. (137 and larger)
3. Slide coil slab into coil section. There are fin

channels to guide the coil through the section.
4. Slide vertical baffles in place against the fins and

tighten the screws holding the baffles in place.
(137 and larger)

5. Locate dimensionally the supply and return
connections and drill holes in end panels of unit.
Holes should be located very carefully.

6. Attach end panels to unit and slip grommets
over connections to prevent air leakage.
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FIELD INSTALLATION OR REMOVAL OF COILS

FIGURE 28 COIL MOUNTING PROCEDURE FOR 5W & 5E COILS
LSL-MSL 103 THRU 172 & LML-MMM 137 THRU 172

HORIZONTAL & VERTICAL UNITS

UNIT CABINET

TOP COIL REST

COIL MOUNTING ANGLE-

6-5/16 OlA. BOLTS TO HOLD-----’
COIL IN PLACE AT EACH \
END OF COIL.

2-5/16 DIA. BOLTAT EACH END
OF COIL. UNITS WITH TWO COILS HAVE

TO BE BOLTED TOGETHER

UNIT DRAIN PAN

BOTTOM COIL REST
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FIELD INSTALLATION OR REMOVAL OF COILS

FIGURE 29 COIL MOUNTING PROCEDURE FOR 5W & 5E COILS
LML-MMM 106 THRU 228

TOP COIL MOUNTING ANGLE

SHIELD

BOTTOM COIL REST

UNIT DRAIN

UNIT CABINET

-20 THREAD CUTTING SCREWS
THRU CLEARANCE HOLES IN
CONDENSATE SHIELD AND TOP
MOUNTING ANGLE INTO COIL
SIDEPLATE.

FIGURE 30 LML-MMM HEATING COIL

COIL SIDEPLAIE

UNIT FRAME

C

LML-MMM WATER HEATING COILS

RETURN END OF LML-MMM
STEAM HEATI FIG COl L

LML-MMM STEAM HEATING
COILS, SPACER OPPOSITE
RETURN END OF COIL

FIGURE 31 LSL-MSL HEATING COIL

1/4 BOLT
TOP COIL REST

NUT=

BOTTOM COIL REST
BOLT
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CENTRAL STATION AIR HANDLING UNITS
APPROXIMATE SHIPPING WEIGHTS

DESCRIPTION
BLOWER SECTION

Lo-Med Pm.
BASE CHANNELS &
DRAIN PAN--LSL-MSL-
LML-MMM-HORIZ.
BASE CHANNELS &
DRAIN PAN--LSL-
MSL-VERT.
BLOW THRU COIL SECTION

Lo-Med Press.
DRAW THRU COIL
SECTION --ERTICAL

UNIT SIZE
103 [1041 106 120Sl 108 12091 111l 214l 217l 222[ 2281 137 1411 1681 164l 172

144 175 260 330 396 430: 459’ 529 602 740 982 1290 1600

490 552

416 467

2360 3210 3210

586 613

522

135 145 171 230 278 307 342 555 977 11144 1322
DRAW THRU COl L SECTION-HORIZONTAL
Lo-MedPre. 108 1120J 142 --I 1441 --I 176l 2031 2281 283J 324J 8551 9541101711096 1151

HEATING COIL SECTION
1&2Row 52 59 72 791 81 931 931 1121 124 149] 177 267 282[ 297 325 325

ZONE DAMPER SECT. -1 110 -j1191 -I 147l 189[ 126j 2411 4061 4671 4671 506 568 568
HEATING AND COOLING COILS (LFA)--ALUM. FINS

Row
2 Rows
3 Rows
4 Rows
5 Rows
6 Rows
8 Rows
10 Rows

13 21 29
22 30 45
28 39 61
35 49 76
42 58 91
49 68 106
63 87 136
76 106 165

BLOW THRU HEATING COILS--ALUM. FINS
Row 20

2 Rows 29
3 Rows 38
4 Rows 47

COMBINATION ANGU LAR
FILTER MIXING BOX
VERTICAL ANGULAR
FILTER & BASE
FLAT FILTER SECT.
ANGULAR
FILTER SECTION
HEAVY DUTY
FILTER SECTION
INTERNAL FACE &
BYPASS SECTION 39 51 65
EXTERNAL FACE & BYPASS SECTION

Lo-Med Press.
ACCESS & SPACER
SECTION

31 38
48 58

84
104
124
144
184
225

42 48 58 68 83
66 76 92 110 135

108 134 154 197
135 166 192 244
161 199 229 292
187 23! 268 339
239 296 340 434
292 360 415 529

25 32 39
37 50 61
5O 67 85
62 83 106

155 214 281 310 330 400 426 554

163 225 295 326 346 420 446 581
39 49 62 78 86 96 118 140

90 109 150 165 188 215 231 305

253 338

70 75 90 102 119

101 148 158 188 226 267
165 236 258 308 376 444
260 370 412 485 609 706
323 459 511 602 758 877
386 549 611 719 903 1047
449 638 710 836 1050 1218
575 817 909 1070 1344 1559
700 995 1108 1304 1638 1900

47 55 67 73 79 94 113 113
73 87 107 118 126 154 188 188
102 122 166 185 206 242 305 305
127 151 206 230 256 301 378 378

635 768 932 1238 392 1512 1793 1793

666 807 978
161 189 232 278 303 342 416 458

348 377 449 625 656 776 903 903

408 534 642 747 878 1046 1074 1074

136 167 210 216 238 267 315

691 861114 J1321152i1721221126413061367141916141697 822[996 1090

61 69 81 91 89 105 107 118 129 159 68 248 296 340 415

MOTOR H.P.
NEMA FRAME
MOTOR WEIGHT

MOTOR WEIGHTS--STANDARD OPEN DRIP-PROOF 1800 RPM
1/4,1/3,1/2 ,3/4, 1,11/2, 2, 3, 5,71/2, 10, 15, 20, 25, 30, 40, 50[ 60, 75

481 1 561143TI145TI145TI182TI184TI213TI215TI254TI256TI284TI286TI324TI326TI364TI365T
17 32l 39J 48[ 48l 751 91l 126[ 150l 2251 2551 3301 4101 500l 560i 6701 850

IVk=tlUl q
AIgcnnnlTInnlllr- 13600 Industrial Park Blvd., P.O. Box 1551, Minneapolis, Mn. 55440
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CQUAY CHILLERS

Supplied by:

Installed by:

Hoffman & Hoffman, Inc.
P.O. Box 77258
Greensboro, N.C. 27417
PH: 1-800-632-0432

Parts can be furnished by
above supplier.

Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414





SEASONPAKo

Packaged air cooled water chiller

AIn conomonmg

Models ALR-035A thru -094A,
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INTRODUCTION
GENERAL DESCRIPTION

McQuay type ALR SEASONPAK air cooled water chillers
are complete, self-contained automatic refrigerating units
that include the latest in engineered components arranged
to provide a compact and efficient unit. Each unit is com-
pletely assembled and factory wired before evacuation,
charging and testing, and comes complete and ready for
installation. Each unit consists of: twin air cooled con-
densers with integral subcooler sections, multiple accessible
hermetic compressors, replaceable tube dual circuit shell-
and-tube evaporator, and complete refrigerant piping.
Liquid line components that are included are: manual
liquid line shut-off valves, replaceable core filter-driers,

liquid line solenoid valves, sightglass/moisture indicators,
and double diaphragm hydraulic element thermal expansion

valves. Other features include: compressor crankcase
heaters, an evaporator heater for chilled water freeze pro-
tection, recycling pumpdown during "on" or "off" seasons,
compressor lead lag switch to alternate the compressor
starting sequence, and sequenced starting of compressors.

The electrical control center includes all safety and
operating controls necessary for dependable automatic
operation. Compressors and fan motors are fused in all
three conductor legs and started by their own three-pole
contactor.

NOMENCLATURE

AL R- 085 BD

LOW POWER CONSUMPTION

RECIPROCATING COMPRESSORS

DUAL REFRIGERANT CIRCUITS

DESIGN VINTAGE

NOMINAL CAPACITY (TONS)

INSPECTION

When the equipment is received, all items should be carefully checked against the bill of lading to insure a complete shipment.

All units should be carefully inspected for damage upon arrival. All shipping damage should be reported to the carrier and a

claim should be filed. The unit serial plate should be checked before unloading the unit to be sure that it agrees with the

power supply available.

INSTALLATION
NOTE: Installation and maintenance are to be performed only by qualified personnel who are familiar with local codes and
regulations, and experienced with this type of equipment. (;AUTION: Sharp edges and coil surfaces are a potential injury
hazard.’Avoid contact with them.

FIGURE 1. SUGGESTED PUSHING ARRANGEMENT

BLOCKING REQ’D.
ACROSS FULL WIDTH

HANDLING

Care should be taken to avoid rough handling or shock due
to dropping the unit. Do not push or pull the unit from
anything other than the base, and block the pushing vehicle
away from the unit to prevent damage to the sheet metal
cabinet and end frame. (See Figure .)

Never allow any part of the unit to fall during unloading
or moving as this may result in serious damage.

To lift the unit, 21/ diameter lifting holes are provided
in the base of the unit. Spreader bars and cables should be
arranged to prevent damage to the condenser coils or unit
cabinet. (See Figure 2.)

LOCATION

Due to the vertical condenser design, it is recommended
that certain precautions be taken before installation to
orient the unit so that prevailing winds blow parallel to the
unit length, thus minimizing effects on condensing pressure.
If it is not practical to orient the unit in this manner, a
wind deflecting fence should be considered.

O o o o

SERVICE ACCESS

Each end of the unit must be accessible after installation
for periodic service work. Compressors, filter-driers, and
manual liquid line shut-off valves are accessible from the
control center end of the unit through removable access
panels on unit sizes 075, 085, and 105 through 145 and
hinged side access doors on unit sizes 035 through 065,
076, 084 and 094. All operational, safety, and starting con-
trols are located in the unit control center. Capped connec-
tions for field service gauges are also located inside these
enclosu res.

FIGURE 2. SUGGESTED LIFTING ARRANGEMENT
SPREADER

’ //’ MUST USE THESE
J RIGGING HOLES.

-,,,,’j r / (NOTE CONTROL
"" BOX LOCATION)
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CAUTION: Disconnect all power to the unit while ser-
vicing condenser fan drives.

The condenser fans, motors and drives are accessible
through a walk-in, keylocked access door on units ALR-
075, 085, and 095 through 130. The access door on units
ALR-075B, 085B, and 105 through 145 is located at the
end of the unit opposite the control center. Expansion

FIGURE 3. CLEARANCE AROUND UNIT

ALR-035A thru 065B, 076A. 084A and 094A

Control Ft. Min. ClellrwtcIi

.1 fo Ai ,let

1ooo
5 Ft. Min. Cle

for Air Inlet

ALR
UNIT
SIZE

035A"X" Min.
Cle== 040A

for Evp. Tube
Rmo.= 050A

060B
065B
076A
084A
094A

DIM.
(FT.

6
9
7
8
9
7
8
10

valves are accessible from the same access door on units 075
through 145 and from side access doors at the control
center on unit sizes 035A through 065B.

An internal fan guard is located below the condenser
fans and drives on units 075 through 145. This guard must
be removed to service the fan drives but must always be
reinstalled when service work is complete.

ALR-075B thru 130B & 145A

Control

for Compr

6 Ft. Min. Clearance
for Air Inlet

/-I "’x’" Min.

Jlfor Evao. Tube

vj,
6 Ft. Min. Clear
f Air Inlet

ALR "X"
UNIT DIM.
SIZE (FT.)

075B 4
085B 4

105B 9
1108 7
120B 7

130B & 145A 9

NOTES: (1) Minimum vertical clearance above unit should be 10 feet.
(2) Clearance to condenser coil must be doubled if more than one side is obstructed or between adjacent units.

Consult your McOuay sales representative.

VIBRATION ISOLATORS

Vibration isolators are recommended for all roof mounted
installations or wherever vibration transmission is a consid-
eration. Table lists spring isolators for all ALR unit sizes.
Figure 4 shows isolator locations in relation to the unit
control center. Figure 5 gives dimensions that are required

to secure each McQuay isolator selection to the mounting
surface.

Table 2 shows the isolator loads at each location shown
in Figure 4, and the maximum Ioals for each McQuay selec-
tion.

TABLE 1. VIBRATION ISOLATORS

ALR
SPRING ISOLATORS

LOCATIONS & 4 LOCATIONS 2 & 5 LOCATIONS 3 & 6

ORDERING NO, SPRING ORDERING NO. SPRING ORDERING NO. SPRING
877- COLOR CODE 877- COLOR CODE 877- COLOR CODE

UNIT
SIZE

035A

040A

050A

060B

065B

075B

076A

084A

085B

094A

105B

110B

1208

1308
145A

(1)216403B-31 GRAY WITH 2
YELLOW STRIPES

GRAY WITH
ORANGE STRIPE

(2) 216403B-28
GRAY WITH

GREEN STRIPE

GRAY WITH
ORANGE STRIPE

216403B-26 GRAY WITH 2
WHITE STRIPES(4)216403B-27 (5)216403B-27

216403B-31 GRAY WITH 2 216403B-31 GRAY WITH 2 216403B-31 GRAY WITH 2
YELLOW STRIPES YELLOW STRIPES YELLOW STRIPES

216403B-31 GRAY WITH 2 216403B-31 GRAY WITH 2 216403B-31 GRAY WITH 2
YELLOW STRIPES YELLOW STRIPES YELLOW STRIPES

GRAY WITH GRAY WITH 216403B-32 GRAY WITH2164038-32 WHITE STRIPE 216403B-32 WHITE STRIPE WHITE STRIPE

GRAY WITH 216403B-32 GRAY WITH GRAY WITH216403B-32 WHITE STRIPE WHITE STRIPE 2164038-32 WHITE STRIPE

2164048-28 GRAY WITH 216404B-28 GRAY WITH 2164048-27 GRAY WITH
GREEN STRIPE GREEN STRIPE ORANGE STRIPE

216403B-32 GRAY WITH 216403B-32 GRAY WITH GRAY WITH
WHITE STRIPE WHITE STRIPE 216403B-32 WHITE STRIPE

216404B-27 GRAY WITH 216404B-27 GRAY WITH 2164048-27 GRAY WITH
ORANGE STRIPE ORANGE STRIPE ORANGE STRIPE

2164048-28 GRAY WITH 216404B-28 GRAY WITH GRAY WITH
GREEN STRIPE GREEN STRIPE 216404B-27 ORANGE STRIPE

216404B-27 GRAY WITH 216404B-26 GRAY WITH 216404B-28 GRAY WITH
ORANGE STRIPE GREEN STRIPE GREEN STRIPE

216404B-31 GRAY WITH 2 216404B-31 GRAY WITH 2 216404B-31 GRAY WITH 2
YELLOW STRIPES YELLOW STRIPES YELLOW STRIPES

216404B-31 GRAY WITH 2 216404B-31 GRAY WITH 2 216404B-31 GRAY WITH 2
YELLOW STRIPES YELLOW STRIPES YELLOW STRIPES

GRAY WITH 216404B-32 GRAY WITH 216404B-32 GRAY WITH
216404B-32 WHITE STRIPE WHITE STRIPE WHITE STRIPE

GRAY WITH 216404B-32 GRAY WITH 2164048-32 GRAY WITH
216404B-32 WHITE STRIPE WHITE STRIPE WHITE STRIPE
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TABLE 2. ISOLATOR LOADS

ALR
UNIT
SIZE

ISOLATOR LOADS AT EACH
MOUNTING LOCATION (LBS.)

1308 & 145A

MAXIMUM LOADS ALLOWABLE FOR EACH
McQUAY ISOLATOR SELECTION (LBS.)

1&4 2&5 3&6 1&4 2&5

035A (1)787 (2)541 466 (1)1100 (2)900
(4)569 (5)459 (4) 750 (51750

040A 684 705 750 1100 1100
050A 789 813 867 1100 1100
060B 894 916 984 1300 1300
065B 924 958 1066 1300 1300
0758 1095 1095 930 1800 1800
076A 980 1050 1050 1300 1300
084A 1045 1125 1125 1500 1500
085B 1150 1150 915 1800 1800
094A 965 1255 1245 1500 1800
105B 1310 1310 1258 2200 2200
110B 1370 1370 1270 2200 2200
120B 1480 1480 1480 2600 2600

1570 1570 1540 2600 2600

3&6

6OO

1100
1100
1300
1300
1500
1300
1500
1500
1800
2200

2200
2600
2600

FIGURE 4. ISOLATOR LOCATIONS

FIGURE 5. SPRING ISOLATORS

ADJUST MOUNTING SO UPPER
0:’0 DIA. HOUSING CLEARS LOWER HOUSING
POSITIONING BY AT LEAST 1/4" AND NOT MORE

ACOUSTICAL NONKID
NEOPRENE PAD

ORDERING NO. 877-216403B-26 THRU 32

ALR
UNIT
SIZE

035A
040A
050A
060B
065B

075B
076A
084A
085B
094A

105B
1108
120B
130B
145A

VIBRATION MOUNT LOCATION
DIMENSIONS (INCHES)

A B C D E F

8.5 41.5 69.5 111.0 8.5 78
8.5 41.5 98.0 139.5 20.0 78
8.5 41.5 98.0 139.5 20.0 78
8.5 41.5 138.0 179.5 20.0 78
8.5 41.5 138.0 179.5 20.0 78

16.7 76.0 114.0 190.0 30.0 80
8.5 41.5 138.0 179.5 20.0 78
8.5 41,5 138.0 179.5 20.0 78

16.7 76.0 114.0 190.0 30.0 80
8.5 41.5 138.0 179.5 20,0 78

16.7 76.0 114.0 190.0 30.0 80
16.7 76.0 114.0 190.0 30.0 80
16.7 76.0 114.0 190.0 30.0 80
16.7 76.0 114.0 190.0 30.0 80
16.7 76.0 114.0 190.0 30.0 80

ADJUST MOUNTING SO UPPER
HOUSING CLEARS LOWER HOUSING

.62 DIA. BY AT LEAST 1/16" AND NOT MORE

5.88

ACOUSTICAL NON-SKI D
NEOPRENE PAD

ORDERING NO. 877-216404B-27 THRU -32
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WATER PIPING

Due to the variety of piping practices, it is advisable to

follow the recommendations of local authorities. They can
supply the installer with the proper building and safety
codes required for a safe and proper installation.

Basically, th.e piping should be designed with a minimum
number of bends and changes in elevation to keep system
cost down and performance up. It should contain:
1. Vibration eliminators to reduce vibration and noise

transmission to the building.
2. Shut-off valves to isolate the unit from the piping system

during unit servicing.
3. Manual or automatic air vent valves at the high points of

the system.
4. Some means of maintaining adequate system water pres-

sure (e.g., expansion tank or regulating valve).
5. Temperature and pressure indicators located at the unit

to aid in unit servicing.
6. A strainer or some means of removing foreign matter

from the water before it enters the pump. It should be
placed far enough upstream to prevent cavitation at the
pump inlet (consult pump manufacturer for recom-
mendations). The use of a strainer will prolong pump life
and thus keep system performance up.

7. The shell-and-tube cooler has a thermostat and heating
cable to prevent freeze-up down to -20F. The heating
cable must be wired in the field. It is suggested that the
heating cable be wired to a separate 110V supply circuit
but it can be field wired to the control transformer (on
units with optional transformer). Any water piping to
the unit must also be protected to prevent freezing.

Prior to insulating the piping and filling the system, a pre-
liminary leak check should be made.

Piping insulation should include a vapor barrier to
prevent moisture condensation and possible damage to the
building structure. It is important to have the vapor barrier
on the outside of the insulation to prevent condensation
within the insulation on the cold surface of the pipe.

WATER COOLED CONDENSER FREEZE PROTECTION
CAUTION: Condenser freeze protection is not provided
with heat recovery units. If freeze protection is required, it
can be accomplished in one of the following ways:
1. Wrap condenser and condenser water piping with heat

tape and insulate.
2. Circulate warm water through condenser during freeze

conditions.
3. Use an ethylene glycol solution in the condenser circuit.

CHILLED WATER THERMOSTAT
The chilled water thermostat is mounted inside the unit
control center. On models ALR-075B, 085B, and 105
through 145 the thermostat sensor is factory mounted in
the return water connection of the evaporator. On models
ALR-035A through 065B the sensor must be installed in
the return water line as shown in Figure 6. The thermostat
sensor should be insulated after installation. On models
ALR-076A, 084A and 094A the sensor must be mounted in
the return water connection of the evaporator.

FIGURE 6. THERMOSTAT SENSOR INSTALLATION

Thermostat Sensor

Evaporator nlet

Return Water Line

,e( (From
Building)

FLOW SWITCH
A WATER FLOW SWITCH MUST BE MOUNTED in either
the entering or leaving water line to insure that there will be
adequate water flow and cooling load to the evaporator
before the unit can start. This will safeguard against slug-
ging the compressors on start-up. It also serves to shut
down the unit in the event that water flow is interrupted to
guard against evaporator freeze-up.
A flow switch is available from Mcquay under ordering

number 860-175033X-00. It is a "paddle" type switch and
adaptable to any pipe size from 1" to 6" nominal. Certain
minimum flow rates are required to close the switch and are
listed in Table 3. Installation should be as shown in Figure
7.

Electrical connections in the unit control center should
be made at terminals 6 and 11 on unit sizes 035A through
065B, 076A, 084A and 094A, and at terminals 8 and 9 on

unit sizes 075B, 085B, and 105 through 145. The normally
open contacts of the flow switch should be wired between
these two terminals. There is also a set of normally closed
contacts on the switch that could be used for an indicator
light or an alarm to indicate when a "no flow" condition
exists.

TABLE 3. FLOW SWITCH MINIMUM FLOW RATES

NOMINAL MINIMUM REQUIRED

PIPE SIZE FLOW TO ACTIVATE
(INCHES) SWITCH (GPM)

6.00
1/4 9.80
1/2 12.70

2 18.80

2 1/2 24.30

3 30.00

4 39.7O
5 58.70
6 79,20

FIGURE 7

FLOW DIRECTION

wsW’Tc"

E DIA. MINIMUM . 5 PIPE DIA. MINIMUM
AFTER SWITCH BEFORE SWITCH

WATER CONNECTIONS
Water piping connections at the unit vary in size and style
depending on the baffle option ordered. These connection
variations are shown in the table with Figure 8. Piping
through the unit cabinet can be through the end or bottom
of the unit as the application dictates. Models ALR-035A
through 065B, 076A, 084A, and 094A have holes at the
back of the unit as shown in Figure 8. Pilot holes on unit
sizes 075B, 085B, and 105 through 145 locate the proper
hole centers for piping through the end of the unit. Figure
8 gives the necessary dimensions for either piping method.

PAGE 6



FIGURE 8. ALR DIMENSIONAL
DRAWINGS

ALR-035A thru 065B,
076A, 084A, and 094A

ALR
UNIT
SIZE

035A
040A
050A
060B
065B
076A

ALR

MODEL

060B,065B =1076A,084A 050A 040A 035A

t

tJ

I..--c

075B

085B

105B

110B

120B

LENGTH CENTER OF
GRAVITYA CG

128 58
168 71
168 71
208 85
208 87
2O8 84

084A 208 84
094A 208 88.5

SIZE

3 NPT
3 NPT
3 NPT
4NPS
4 NPS

5*
5

WATER CONNECTIONS

B

72.5
112.5
109.4
149.4
149.4
148.3
148.3
148.3

C D E

7.6 15.9 23.9
11.6 15.9 23.9
36.1 15.9 23.9
64.1 18.9 26.9
62.1 18.9 26.9
77.0 18.5 27.4
65.0 18.5 27.4
41.0 18.5 27.4

ISOLATOR LOCATIONS

X

8.5
8.5
8.5
8.5
8.5
8.5

8.5
8.5

Y Z

50.0 119.5
50.0 148.0
50.0 148.0
50.0 188.0
50.0 188.0
50.0 188.0
50.0 188.0
50.0 188.0

*COOLER CONNECTIONS All connections NPS steel pipe. Connections are furnished with grooves for victaulic couplings by others.

ALR-075B, 085B, and 105 thru 145 OWER iNLET(S),
CONN, BY OTHERS

CONTROL CENTER

WATER IN

CONDENSERS

’ COOLER L
ACCESS ACCESS "4- -’"PANEL PANEL ,_ 1 II

84.1

.875 DIA. K.O.’s
CONTROL CONN.
LOCATIONS (3 EA. SIDE)

O
USE LIFTING HOLES AS SHOWN (3 EA. SIDE)
2.5 DIA. EACH SIDE)

WATER CONDENSER

DIMENSIONS (INCHES) COOLER CONNECTION CKT. CKT. 2

CONN. NPT INT (2)

A B C SIZE (1) CKT. CKT. 2 D E F G 208/230 VOLT

140,5 69.3 28 5 2 3 39.8 44,0 40,2 45.2 4"

140.5 69.3 28 5 2 4 39.8 44,0 40,2 46.5 (1) 4"

140.5 33,3 28 5 3 3 40.2 45.2 40.2 45.2 (1) 4"

140.0 45.8 29 6 3 4 40,2 45,2 40.9 46.5 (1) 4"

140,0 45.8 29 6 4 4 40.9 46.5 40.9 46.5 (1) 4"

140.0 33.8 29 6 4 4 40.9 46.5 40.9 46.5 (2) 3"

ACCESS
PANEL

POWER ENTRY

CONDUIT CONNECTION
(NPT)

460 VOLT
(1) 2 1/2"

(1) 2 /2"
(1) 2 1/2"

(1) 2 1/2"

(1) 2 1/2"

(1) 3"

(1) COOLER CONNECTIONS All connections NPS steel pipe. Connections are furnished with grooves for victaulic couplings by others.
(2) It is recommended that the condenser water piping enter and exit through the upper left panel on the back of the unit, keeping the

right-hand access panel unrestricted. PAGE 7



REFRIGERANT CHARGE

All units are designed for use with refrigerant :22 and are
shipped with an operating charge. Table 4 gives the opera-
ting charge for each unit.

TABLE 4. R-22 OPERATING CH.RGE
ALR R-22 REFRIGERANT CHARGE (LBS.)

UNIT STANDARD UNIT HEAT RECOVERY
SIZE CKT.

035A 35
040A 25
050A 36
060B 35
065B 44

075B 50
076A 53
084A 56
085B 45
094A 58

105B 90
fOB 9O

120B 100
130B & 145A 110

CKT. 2

25
35
35
44

60
53
56
65
58

90
9O
100
110

CKT.

151

138

242
242
302
312

CKT. 2

161

175

242
242
302
312

TABLE 5. WIRE SIZING AMPAClTIES & RECOMMEN

ALR 3 PHASE, 60HZ
UNIT ELECTRICAL
SIZE SUPPLY (1)

2O8
035A 230

380,460

2O8
040A 23O

380,460

208
050A 230

460

2O8
060B 230

380,460

208
065B 230

380,460

208,230075B 380,460

076A 208
230

380, 460

2O8
084A 23O

380,460

085B 208,230
380,460

208
094A 230

380,460

105B 208,230
380,460

110B 208,230
380,460

120B 208,230
380,460

130B 208
145A 230

380,460

.See below forvoltagelimits.

WIRE
SIZING
AMPS (2)

172
172
87

185
185
94

252
252
135

291
291
150

354
335
170

361,357
181

392
362
182

446
446
226

443,439
221

489
489
244

482,478
242

523, 519
262

564,560
282

700
632
316

FIELD WIRING

Wiring should be done in accordance with all applicable
codes and ordinances.

Warranty is voided if wiring is not in accordance with
specifications. An open fuse indicates a short, ground, or
overload. Before replacing a fuse or restarting a compressor
or fan motor, the trouble must be found and corrected.

Copper wire is required for all power lead terminations
at the unit while either aluminum or copper can be used for
all other wiring.

All unit sizes are set up as standard for separate 15 volt
power supply circuits for the control circuit and cooler
heater. The control circuit only or both the control circuit
and cooler heater can be powered off of the main unit
power supply if the optional control circuit transformer is
ordered. It may be desirable, however, to have the unit
cooler heater on a separate disconnect switch from the
main unit power supply so that the unit may be shut down
without defeating the freeze protection provided by the
cooler heater.

)ED POWER LEAD WIRE SIZES

RECOMMENDED COPPER BOWER LEAD WIRE SIZES (4)
3 WIRES 6 WIRES 6 WIRES RECOMMENDED

CONDUIT

00
00
3

000
000
3

250
250
0

350
350
00

5O0
5OO
00

500
00

0000

600
0000

250

250

250

300

400

2. Wire sizing amps are equal to 125% of the RLA of the largest
motor plus 100% of the RLA of all other loads in the circuit.
Wire sizing amps shown are for unit with separate power supply
for control circuit. If unit includes factory wired control circuit
transformer, no separate 115V power source is required. Factory
wiring of the control circuit does not change recommended
power lead wire or recommended fuse size shown.

3. If an individual 115 volt power supply is used for the control
circuit the wire sizing amps for this circuit should include2 amps
for ALR-012 035; 3 amps for ALR-040; 4 amps for ALR-050

060; 5 3mps for ALR-065 085; 6 amps for ALR-105 120;
and 9 amps for ALR-130.PAGE 8

CONDUIT

O0
O0

000
000
3

0000
0000
2

2 CONDUITS FUSE SIZES (6)

200
200
100

200
200
100

300
300
150

350
350
175

400
400
200

0000

000

0000
0000

300

350
0

400
00

500
00

000

250
250

500
400

400,400
200

4O0
400
200

500
500
250

500, 500
250

600
600
300

600,600
300

600,600
300

600, 600
300

800
700
350

4. Recommended power lead wire sizes for three conductors per
conduit are based on 100% conductor ampacity at 86F ambient
for no more than 3 conductors per conduit. Wire sizes for six
conductors per conduit are based on 80% of the above mentioned
conductor ampacity in accordance with NEC. Voltage drop has
not been included. Therefore, it is recommended that power leads
be kept short. All terminal block connections must be made with
copper wire (type THW wire).

5. The unit power terminal block has two lugs per phase. Single or
parallel conductors per phase may be used for power hook-up as
listed under "Recommended Power Lead Wire Size."

6. "Recommended Fuse Sizes" are selected at approximately 150%
of the largest compressor RLA, plus 100% of all other loads in
the circuit. (Control circuit not included).



Figure 9 shows typical field wiring that is required for unit
installation. On models ALR-035A through 065B, the flow
switch, time clock and/or ambient thermostat are con-
nected between terminals 6 and 11. On models ALR-075B

through 130B, and 145A, the flow switch is wired to termi-
nals 8 and 9 and the time clock and/or ambient thermostat
are wired to terminals 9 and 10.

TABLE 6.

ALR
UNIT
SIZE

035A

040A

050A

060B

065B

075B

076A

084A

085B

094A

105B

110B

120B

130B
145A

NOTES:

COMPRESSOR_AND CONDENSER FAN MOTORS

ELEC.
SUPPLY

2O8
230

280,460

208
230

380, 460

208
230

380, 460

208
230

380, 460

208
23O

380, 460

2O8
230

38O, 460

2O8
230

380, 460

2O8
230

380, 460

2O8
230

380, 460

208
23O

380, 460

208
23O

380, 460

208
23O

380, 460

2O8
230

380, 460

208
230

380, 460

121
121
61

64
64
32

98
98
53

98
98
53

121
121
61

121
121
6

140.
70.5

90

121
121
61

196
196
98

80
80
41

80
8O

121
121
61

138
69

RATED LOAD AMPS (1)

COMPRESSOR

80
80

121
121
61

153
153
69

80 80
80 80

90

121 121
61

196
196
98

121
121
61

121
121

121
121

138
69

80
80
41

121

61

121
121
61

121
121 121

121 121
121 121

153 53
138 138
69 69

FAN
MTRS.
(EA)

5,2
5.2
2.6

5.2
5.2
2.6

5.2
5.2
2.6

5.2
5.2
2.6

5.2
5.2
2.6

16.7
15.2
7.6

5.2

5.2
5.2
2.6

16.7
15.2
7.6

5.2
5.2
2.6

16.7
15.2
7.6

16.7
15.2

7.
16.7
15.2
7.6

16.7
15.2
7.6

NO.
OF FAN
FAN MTRS.
MTRS, (EA)

4 40.0
4 40.0
4 20.0

4 40.0
4 40.0
4 20.0

6 40.O
6 40.0
6 20.0

8 40.0
8 40.0
8 20.0

8 40.0
8 40.0
8 20.0

3 101.0
3 91.0
3 45.6

40.0
40.0

8 20.0

8 40.0
8 40.0
8 20.0

3 101.0
3 91.0
3 45.6

8 40.0
8 4GO
8 20.0

3 101.0
3 91.0
3 45.6

3 101.0
3 91.0

45.6
3 101.0
3 91.0
3 45.6

3 101.0
3 91.0
3 45.6

Compressor rated load amps are at extreme unit operating conditions.

LOCKED ROTOR AMPS(2)

AL START

NO. NO,
2

565
565
283

308 428
308 428
154 214

470 470
470 470
235 235

470 565
470 565
235 283

565 625
565 625
283 297

565 428
565 428
283 214
670 670
575 575

_28._L8 288
1074 1074
1074 1074
537 537

565 565
565 565
283 283

1070 1070
1070 1070
535 535

428 565
428 565
214 283

428 565
428 565

21____4 283
565 565
565 565
283 283

625 625
594 594
297 297

COMPRESSOR

NO. NO.
3 4

428
428
214

565
565
283

428 565
428 565
214 283

565 565
565 565
28:3 28:3

565 565
565 565
283 283

625 625
594 594
297 297

2) Fan motor nameplate and locked rotor amps from 1981 NEC tables 430-150 and 430-151.
3) Compressor locked rotor amps for part winding start are for the first winding.

PW START COMPRESSOR

NO.I NO. NO.
2 3

340
340
150

188 250
188 250
82 100

292 292
292 292
? 121

292 340
292 340
I71 150

340 388
340 388
150 147

340 250
340 250
150100--406 406
340 340

646 646
646 646

340 340
340 340
150 150

644 644
644 644
428 428

250 34O 250
250 340 250
100 150 100

250 340 340
250 340 340
100 150150
340 340 340
340 340 340
150 150 150

388 388 388
340 340 340
147 147 147

250
250
lO__o

340
340
150

340
34O
150

340
340

34O
340
10

388
340
147

Voltage limits

60 Hertz Electrical Systems:
Unit Nameplate 208V/60H/3P 187V to 229V. (Except
ALR-065B and ALR-130B: 187V to 220V).
Unit Nameplate 230V/60H/3P 207V to 253V.
Unit Nameplate 460V/60H/3P 414V to 506V.

50 Hertz Electrical Systems:
Unit Nameplate 380V/50H/3P 360V to 418V.
Unit Nameplate 415V/50H/3P 342V to 460V.
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FIGURE 9. TYPICAL FIELD Wl RING DIAGRAMS

ALR-035A thru 065B, 076A, 084A and 094A

DISCONNECT TERMINAL
OTHERS BLOCK

---’1" ;-+--1--

I
DISCONNECT

OTHERS
NOTE

CONTACT

CONTROLS

COOLER THERMOSTAT

COMPRESSOR(S)

i OPTIOtNAL
LEGEND:

FIELD WIRING TERMINAL

FIELD WIRING
FACTORY WIRING
OPTIONAL FACTORY WIRING

BK BLACK WIRING (LINE)

WH WHITE WIRING (NEUTRAL)

NOTE A:
Chilled water flow switch.

NOTE B:
Standard is separate power supply
circuits for controls and cooler heater.
These circuits can be combined by
installing jumpers from to 27 and 20
to 30.

ALR-075B, 085B, 105B thru 130B, & 145A

HEATER

NOTE

HEAT RECOVERY OPTION

LEGEND:

FIELD WIRING TERMINAL

FIELD WIRING
FACTORY WIRING
OPTIONAL FACTORY WIRING

BK BLACK WIRING (LINE)

WH WHITE WIRING (NEUTRAL)

NOTE A:
Standard is separate power supply

circuits for controls and cooler heater.

These cLrcuits may be combined by

installing jumpers between terminals 27

and and NB1 and 30.
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UNIT LAYOUT & PRINCIPLES OF OPERATION
MAJOR COMPONENT LOCATIONS

The figures below illustrate component locations within the unit and compressor and condenser fan motor horsepower values
for each unit size.

TOP VIEW OF UNIT

ALR-035A

CONDENSER

CONDENSER 1

AL R-040A

CIRCUIT CONDENSER

CIRCUIT 2 CONDENSER

AL R-050A

CIRCUIT CONDENSER

CIRCUIT 2 CONDENSER

ALR-060B, 065B, 076A, 084A, 094A

CIRCUIT CONDENSER

CIRCUIT 2 CONDENSER

ALR-075B, 085B, 105B thru 130B, & 145A

CIRCUIT CONDENSER

CIRCUIT 2 CONDENSER

CIRCUIT CONDENSER

COMI
REFRIG. CIRCUIT

COOLER

C(41 COMP. REFRIG. CIRCUIT

CIRCUIT 2 CONDENSER

ALR
UNIT
SIZE

035A-D
040A-D
050A-D
060B-D
065B-D

075B-D
076A-D
084A-D
085B-D
094A-D

105B-D
110B-D
120B-D
130B-D
145A-D

35
20
30
30
35

35
40*
50
35
60

25
25
35
40
40*

COMPRESSOR HP
3 2

25
30
35
40

25

50
35
60

35 25
35 35
35 35
40 40
40* 40*

4

35
35
35
40
40*

FAN HP
(EACH)

1.5
1.5
1.5
1.5
1.5

5.0
1.5
1.5
5.0
1.5

5.0
5.0
5.0
5.0
5.0 *DISCUS compressors.
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CONTROL CENTER

All electrical controls are enclosed in a weatherproof con- unit. The low voltage components are located on the left
trol center with keylocked, hinged access doors. The con- side with the live terminals located behind a dead front
trol center is composed of two separate compartments, high panel. This protects service personnel from live terminals

voltage and low voltage. All of the high voltage components when accessing the adjustable and resettable controls.
are located in the compartment on the right side of the

FIGURE 10. DISCONNECT MOUNTING
ALR-035A thru -065B, 076A, 084A, 094A

FIGURE 11. CONTROL CENTER LAYOUT
ALR-035A

(Left Side, 110 Volt Controls)

O

FIGURE 12. CONTROL CENTER LAYOUT
ALR-040A thru 065B, 076A, 084A, 094A

(Left Side, 110 Volt Controls)

FIGURE 13. CONTROL CENTER LAYOUT
ALR-035A thru 065B, 076A, 084A, 094A

(Right Side, High Voltage Power Section)

LUGS

UNIT
POWE
INLET
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FIGURE 14. UNIT DISCONNECT AND CONTROL CENTER LAYOUT ALR-075B, 085B, 105B thru 130B, & 145A

(Right Side, High Voltage
(Left Side, 110 Volt Controls) Power Section

SEQUENCE OF OPERATION

For Models ALR-035A thru 065B, 076A, 084A, 094A
The components for a two-compressor unit, models ALR-
040A, -050A, -060B, and -065B, are given in parentheses ().

The following sequence of operation is for ALR
SEASONPAK air cooled water chiller operation. With con-
trol circuit power on, control stop switch $1 closed, and
manual pumpdown switch PS1 (PS2) closed ("auto" posi-
tion), 115 volt power is applied through control circuit fuse
F1 to the compressor crankcase heater HTR1 (HTR2).

When the remote time clock contacts are closed, the
manual shutdown switch is on and the flow switch contacts

are closed; then relay Rll is energized, closing contacts
4-6 (7-9). If freeze control FS1 (FS2), high pressure con-
trol HP1 (HP2), motor protector MP1 (MP2) and oil pres-
sure control OP1 (OP2) do not sense an alarm condition,
then the water temperature control thermostat TC1 will be
energized. The unit will operate automatically in response
to TC1.

On a call for cooling, TC1, stage 1, energizes liquid line
solenoid SVl, opening the valve and allowing refrigerant to

flow into the evaporator. As refrigerant pressure builds up,
low pressure control LP1 closes to energize compressor
contactor M1, starting the compressor. Closing LP1 also
energizes condenser fan relay M11, closing its contacts and
providing power to condenser fan motor 1t and condenser
fan motor controls PC12, TC13 and TC14 (TC14 on ALR-
035, -060 and -065).

On two-compressor units, if additional stages of cooling
are required, temperature control thermostat TC1 energizes
liquid line solenoid valve SV2 after time delay relay TD11
has sequenced closed, to initiate the same starting sequence
in refrigerant circuit number 2.

On units with compressor unloading, if additional stages
of cooling are required, the unloader U1 (U2) is de-ener-
gized and the compressor is loaded.

On unit sizes 084A and 094A the first compressor starts
unloaded and is then loaded 100% before the second
compressor starts.

For Models ALR-075B, 085B, ’105B thru 130B, & 145A
The following sequence of operation is typical for ALR
SEASONPAK air cooled water chiller operation. It is
written for a four-compressor unit. Components referred to
in the sequence, but not used in a three-compressor unit are
HTR3, MP3, R7, TD12, M3 and M7.

With the control circuit power on, control stop switch
$1 closed, and manual pumpdown switches PS1 and PS2

closed ("auto" position), 115 volt power is applied through
control circuit fuse F1 to the compressor crankcase heaters

HTR1 through HTR4, and if safety contacts FS1, HP1, FS2
and HP2 are closed, then power is supplied to low pressure
switches LP1 and LP2.

When the remote time clock contacts close and the
chilled water pump starts, closing the flow switch contacts
and if all safeties (FS1 and FS2, HP1 and HP2, OP1
through OP4 and MP1 through MP4) are closed, then the
safety relays R5, R7, R6 and R8 are energized. Power is

then supplied to thermostat TC1 and the unit will operate
automatically in response to TC1.

On a demand for cooling, TC1 energizes liquid line

solenoid valve SV1, opening the valve and allowing refrig-
erant to flow into the evaporator. As refrigerant pressure
builds up, low pressure control LP1 closes, energizing com-
pressor contactor M1, starting the compressor. LP1 also

energizes R9 which in turn provides power to fan motor

contactors Mll, M12 and M13. A second contact on R9
shunts out TD15, opening up TD15. If LP1 opens, cutting
power to R9, then compressors and 3 cannot be started
until TD15 times out and energizes safety relays R5 and
R7. This provides anti-short cycling protection.

NOTE: The new motor protectors have a 2-minute time
delay. When power is interrupted to terminals 3 and 4 of
any motor protector, the MP contacts across terminals
and 2 will not close for two minutes.

If additional steps of cooling are required, temperature
control thermostat TC1 energizes liquid line solenoid valve
SV2 after time delay relay TDll has sequenced closed, to
initiate the same starting sequence in refrigerant circuit

number 2.
If additional cooling is still required, the 3rd and 4th

stages of TC1 energize the 3rd and 4th compressors, after
time delay relays TD12 and TD13 have sequenced closed.

For units with heat recovery condensers, on a call for
heat, the condenser mode switch closes, energizing relay
R50, shutting off the condenser fans and switching solenoid
valves SVl0, SV11, SV20 and SV21 in the refrigerant lines
to route refrigerant to the heat recovery condensers. Upon
satisfying the heating demand, the condenser mode switch
opens, de-energizing relay R50, starting the condenser fans
and switching the solenoid valves to route refrigerant to the
air-cooled condensers. To avoid short cycling, time delay
TD50 will prevent the switchover to heat recovery for 5
minutes.
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PUMPDOWN CYCLE

As temperature control thermostat TC1 is satisfied, it opens
its contacts, de-energizing liquid line solenoid valve SVl,
causing the valve to close. When the compressor has
pumped most of the refrigerant from the evaporator to the
condenser, the low pressure control LP1 opens, shutting
down the compressor and condenser fan motors.

In the event a closed solenoid valve allows refrigerant to

leak to the low side of the refrigerant circuit during either
unit "on" or "off" time, the buildup in pressure will close
the low pressure control, energizing the low pressure relay
and starting the compressor for pumpdown.

L

REFRIGERANT PIPING SCHEMATIC

NORMALLY
OPEN

| AIR COOLED SVIO (SV20)

_
I-I CONDENSER - --INORMAL’Y

CLOSED ,
r-----

HEAT RECOVERY S11r"
SRUT-OP

_
A ..L,

VALVE MANUAL/
SHELL-AND-TUBE - BALL ’-

SOLENOID L ."

SIGHTGLA
COMPONENTS WITHIN DASHED(SV2) FI LTER-DRIER LINES USED ON HEAT RECOVERY
UNITS ONLY.

ELECTRICAL LEGEND

AB
C11-21
Compr. 1-4
F1
F2
FB1-4
FB5
FBl1-14
FSl, 2
GRD
HP1,2
HTR 1-4
HTR5
JR1-3
JR4
JR5
LP1,2
M1 --9
M11-24
MJ
MP1-4
MTR 11 --24
NB1,2
OP1 --4
PB1
PC1,2, 12, 22
PC3, 4, 5, 6
PC7-10
PS.I., 2
R3,4
R5-8
R5A-eA
R9, 10
Rll
R13, 14
R15, 16
R17, 18
R20,21,22,23,
24,25

$1

Alarm Bell
Capacitor For Fan Motors
Cbmpessor No. --4
Fuse, Control Circuit
Fuse, Cooler Heater
Fuse Block, Compressor Motors
Fuse Block, Control Power
Fuse Block, Condenser Fan Motors
Freezestat Control
Groudd
High Pressure Control
Compressor Crankcase Heater
Cooler Heater
Junction Box for Condenser Fan Motors
3unction Box for SPEEDTROL Transformer
Junction Box for Cooler Heater
Low Pressure Controls
Contactors, Compressor
Contactors, Condenser Fans
Mechanical Jumper
Compressor Motor Protector
Condenser Fan Motors
Neutral Blcoks
Oil Pressure Controls
Power Block
Pressure Controls, FANTROL
Specials, Pressure Controls
Pressure Controls, Unloaders
Pumpdown Switch
Starter Relays (Compr. 3 & 4)
Safety Relays
Alarm Relays
Low Pressure and Fan Relays
Flow Switch Relay
Low Ambient Relays
Compressor Lockout Relays
Capacity Control Relays

Special Relays
Control Stop Switch

S2-4
S5
SOl
SC11, 21
SVl, 2
SV5, 6
SVl0, 20
SV11,21
T1
T2
T3
T4
TB2--5
TC1
TC2
TC3
TCS, 13-24
TC10
TC11
TC12
TD1 --4
TD5-8
TD9, 10
TDll, 12, 13
TD14
TD15, 16
TD17, 18, 19
TD20, 21,22
Ul,2

GENERAL NOTES

Field Wiring

Factory Wired Terminal

200Wire Number

rOption Block

() Remote Panel Terminal

( FieLd Wiring Terminal

Lead-Lag Switches
Heat Recovery Switch (1)
Signal Center
Fan SPEEDTROL Controls
Solenoid Valves, Liquid Line
Solenoid Valves, Hot Gas Bypass
Solenoid Valves, Water Condenser (1)
Solenoid Valves, Air Condenser (1)
Main Control Transformer
24V Control Transformer
Fan SPEEDTROL Transformer
Alarm Bell Transformer
Terminal Block, Control
Unit Thermostat
Cooler Thermostat
Return Water Sensor
FANTRO L Thermostat
Special Thermostat
High Water Unloading
Special Thermostat
Time Delay, Compressor Part Winding
Time Delay, Compressor Lockout
Time Delay, Low Ambient
Time Delay, Compressor Cycling
Time Delay, Alarm Bell
Time Delay, Compressor Starting
Time Delay, Heat Recovery (1)
Special Time Delay Relays
Compressor, Unloaders-----Wire Connector

--"- Plug-in Connector

Optional wires on
Terminal Block

(t
For use on Heat
Recovery Units
Only

PAGE 14



POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS (WITHOUT SPEEDTROL)

ALR)35A-S

POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS (WITH SPEEDTROL)

ALR-035A-S
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POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS

(WITHOUT SPEEDTROL)
ALR-040A-D, 050A-D, 060B-D, 065B-D, 076A-D, 084A-D, 094A-D

EXCEPT
ALR375, 085A

POWER SCHEMATIC
COMPRESSOR AND CONDENSER FAN MOTORS

ALR)75B THRU 130B

PAGE 17



208V/60 HZ 230V/60 HZ

115V. --h II’V. L ------Ih

[ GRn’I II GRD’I

$I
CONTROL
STOP

4.j 112

FI 2

MJ

R5 9

27 F2

I0 MIIUX 22

COMPRESSOR CONTROL SCHEMATIC
ALR-035A-S

LABEL 377753E REV. B

120

ALARM BELL KIT

LOW AMBIENT START I
R,,3 Rtl? I

il5 V/60/

3eOV/50HZl
FBB I FI5

460V/60HZ

I=- 1
1"1

2o

LINE
LOCATIONSEE LEGEND 380579B-00 NO.
CONTACT

TC2 3o

120

MPI-4

MJ

I!

136
--9-- 14

MJ

137
I0 4

12-
SEE
POWER
LABEL

13--



MJ

64

REMOVE TO
ADD FLOW
SWITCH

PSI

MJ

115

COMPRESSOR
LOCKOUT
OPTION

_TD5

REMOVE
MJ

130 129

I.:!
L--

C1(C2

123

I PART WINDING I

OP!

3801460 AL,

MJ

MJ

MJ

MJ

LOW AMBIENT START
MJ

73

16--



,=mmlzoe v,eo .z

GRD

PTB5
230V/60 HZ

REMOVE TO ADD
FLOW SWITCH 6

27 F2

COMPRESSOR CONTROL SCHEMATIC
ALR-040A-D

LABEL 377754E REV. B

i115V/60/I

20[

Fes
m38v/5Hzl

FB5
TI T2

SEE LEGEND 380579B-00

$1

CONTROL

3

STOP

MJ
R5

R6
212

FSI

28 TC2 30

ALARM BELL KIT |
120 V. .

AB _T4 l

LOW AMBIENT START
RI3 RI3

REMOVE

!
II:3 HPI 114 LPI

COMRRESSOR
LOCKOUT
OPTION

FSI

QC2

20

FBS
460V/60HZ

TI

LINE CONTACT
NO. LOCATION

IS
20 S4

MPI-4

MP2-4

MJ

136( 9 14

/ I0--

MJ

21 PCI2 125e.z 0
cc2

MJ

118RI22MJI123 MJ
124 (

’PART WINDING ’ I CX:PT

IffMOVE M ,-41 I

mll--

SEE
3 POWER

LABEL

6



MJ

RII

FS2 213 HP2

z’J.. 0 -l

RII

F TD5

A(19

RI5

129

(C2
REMOVE
MJ il7-118 129-130

!T2:-i{ZZ} ,to

OPI 129t’’L ()C2

138

220 R
!:21

LOCKOUT ,11

139

-FS2
236

PC22

215

OPTION

.2-Aux ,2,.

/ REMOVE

I- M’2"-"’’-’I-

224 Cl
3/40 AL.PART WINDING I

F -D’--I I
I J
IREMOVE MJ Z]-Z241 I

r OP2

LL__j

SEE PAGE 26 FOR THERMOSTAT CIRCUIT SCHEMATIC

MJ

229

t7- 21

18 16,19

--19--

20

I22

--23-- 28

--24

--25--

MJ

SEE
POWER
LABEL

MJ
--30--

23E
--31-- 35

--32-- 30, 33

--33--

MJ

36



V/60 HZ 230V/60 HZ

COMPRESSOR CONTROL SCHEMATIC
ALR-050A-D

LABEL 377755E REV. B FBIlll 380W 50 Nz|
FBS

TI T2

460V/60HZ
FB5
TI

TI

REMOVE TO ADD
FLOW SWITCH

27 F2

115V/60/I i
I zoJ SEE LEGEND

(R) (R) MJ

26 TC2 0

SI
CONTROL

3

STOP

MJ

112

212
"’0

580579B-00

R5 I

R6

FSI

12OV.

A FSl

T ,o
.-

,L TCl3

115
HPI 117

MJ
118 122

23
MJ

| PART WINDING

LOCKOUT I ,;r
OPTION | L

__
_.I

|REMOVE MJ m-,41

Ill

LINE CONTACT
NO. LOCAT ON

’ --20,34

MPI-4

MP2-4

MJ

1361)1 9 14

380/460 AL.

SEE



MJ

RII

OPI

LOW AMBIENT START
RI4 RI4

REMOVE J 2n’-22o

/ /

OPTION

TD6

REMOVE
MJ 217-218 229-250

,215

128 OPI 129
I FS2

RII
230 229

.)22

MJ

223

PC22 =:S
TC23

224

IPART WINDING I

I J
IREMOVE MJ 223-224

oP2 "1

I’

Io

SEE PAGE 26 FOR THERMOSTAT CIRCUIT SCHEMATIC

(J)29

17- 21

18 16,19

MJ

20--

13 --21- 8,14

--22

--24

--25---

--26

--27

--28

--29

30/4BO AL

SEE
POWER
LABEL

32

MJ
30--

--31- 35

--32 30, 33

--33--

MJ

--34--

239
--35-- 9,28

--36--



COMPRESSOR CONTROL SCHEMATIC
ALR-0B-D, 5B-D, 076A-D, 4A-D, 0A-D

LABEL 377756E REV. D

115 V/60

20

REMOVE TO ADD
FLOW SWITCH B

()

lw"zl

SEE LEGEND

27 F2 28 TC2 30

CONTROL
STOP

R5 S

FSl

LrkM

I
MII-AUX 22

COMLN 0’ 102 HTR

IOC HTR 2

ALARM BELL KIT I120

_l

PCl2

120 IZf TCI3

| TCI4

/ IPART WINDING I
COMPRESSOR RI5 I / I DT ILOCKOUT I I , /OPTION

REMOVE J3-24

125

126

127
o

’T

FBS
146OV/60NZ

TI T2

TI

LINE CONTACT
0579B-00 NO. LOCATION

Qc2 I

MPI-4

2-4

13 --20,34

MJ

136+ 9- 14

3801460 AL.

076A

MJ

SEE
POWER
LABEL

18



RII

RII

0

129

LOW AMBIENT START |
RI4 RI,4 I 220

214 LP’ 16

COMPRESSOR
LOCKOUT
OPTION

F TD6

RI6

230

REMOVE
MJ 117-118 129-130

217 R6

OPI 129

FS2 -]

PC22 225

=2 O

2 TC23 226z O

MJ

TC24 227z 0

222

MJ

223 224

IPART WINDING |

I r Il,;I
IREMOVE MJ 223-2241 I

OP2

3801460 AL.

076A

MJ

237

238

REMOVE
MJ 217-218 229-230

229

OP2 1229 (c2

MJ

239(

SEE PAGE 26 FOR THERMOSTAT CIRCUIT SCHEMATIC

MJ

20--

8,14

123 28

--24--15--25--

26 "SEE
>" POWER

--27--
LABEL

--28

----J32--29

3O

132-- 30, 33

133--

--34

1351 9,28

--36



THERMOSTAT CIRCUIT SCHEMATIC ALR4)40A-D, 050A-D, 060B-D, 065B-D

PS2

(No Unloading, With Lead Lag)
LABEL 377761D REV. O

TDI

L__J L__

LINE (X4TACT
NO. LOCATION

I LOW- ,MBIENT START Il ]

| LOW AMBIENT START

THERMOSTAT CIRCUIT SCHEMATIC ALR4)40A-D, 050A-D, 060B-D, 065B-D LINE Cl"CT

(No Unloading, With Hot Gas Bypass) NO. LOCTm

LABEL377763D REV, O

I ,r---,

’," / i /

THERMOSTATIC CIRCUIT SCHEMATIC ALR-040A-D, 050A-D, 06.0B-D, 065B-D,. 076A-D LNEN0. LOK:;ATIoNCONTACT
(With Unloading, With Lead Lag), LABEL 377762D REV. A

11

-- - .o
LL 2b

PAGE 26



THERMOSTATIC CIRCUIT SCHEMATIC ALR-040A-D, 050A-D, 060B-D, 065B-D, 076A-D
(With Unloading, With Hot Gas Bypass)

LABEL 377764D REV. A

THERMOSTAT CONTROL SCHEMATIC ALR-084A-D thru 094A-D
(With Lead Lag). r r

i I’ I LJ /
I, ]]I
I II, "Z

r--1 -
LL2b

THERMOSTAT CONTROL SCHEMATIC ALR-084A-D thru 094A-D

BLENT BT

(No Lead Lag, With Hot Gas.Bypass)

Jl
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208 V/60 HZ
FB5 FB5

230 V/60 H7

TI TI I

0--502----J 1500--0 i 0502 1500--0 i

h h

COMPRESSOR CONTROL SCHEMATIC
ALR-075B-D, 085B-D

LABEL 416554E REV. B

FI
--507"’[]2--506

508

CONTROL
STOP

T

2
0 MJ

I15V160

MJ

119
219
MJ

FSI 112
)---120 L---M 121-"

FB5
.380 V/50 HZ.

F85
TI T2

TI

X3’Xl NBI
0502

I15 -15 [-5Ol--tl,oRD
SEE LEGEND 380579B

27 F2 28
TC2 30

MI-AUX.

T 149 C---INC
MJ

M2-AUX.

R9 124

/ MJ PCI 224

1 ,6, -,6o ;25 PC2

TC5 225
"’l,. ITI 163

7-

--449

MP2"4
210 HTR2 21

M4-AUX

C}[N 410 HTR4

105

159

164

..J /
C1C2 165

105

HPI 113 OPI

I%& I LOW AMBIENT START I
RI3 RI3., I 12..3

,.; I ,;2

o-,,o

MPI

L J INHERENT
MINUTE

TIME DELAY

122

143

151
Md

106

.460V/60HZ
F85 FB5

q 1,5 Lso,_.ll,o.o"
LINE CONT.
NO. LOC.

--200--

N8

117 130__0 131
CC2 144

C2()144

153"152

--209--111



TDI5 |
17Ei-179

SEC.

105

--223--218

219
MJ

11 F2 212
220L]--M 221

205

HP2
23

224R’’8225:)226

205

RID

27

--278ITD’2791,0SI-EC. "--T--238’7523"--R4
MJ

405

OP2
215

L1 227207

LOW AMBIENT START I
RI4.. RI4 I 223

REMOVE WIRE NO. 242 , 2;2

MP2--m’, -1 216

INHERENT
MINUTE
DELAY

FS2

;T ,_oj

243 /L244.
CIJC2 4:30--

)422

LP2

R6 220 NB2255236-- 2,51 ’ 252 252

/I PART WINDING

I rYo-- I 122, o,,o ’1

2
229

OP4 MP4

--426 427407408MJ

2 MINUTE
TIME LAY

SEE PAGES 32, 33 OR FOR THERMOSTAT CIRCUIT SCHEMATIC.

--229--

--230--235
305

--231--230

20,--232--234

i08
)--233--205

T.2__

OP4 "ll 429 --238--23S

/
417 / 236

40 T



FBSI11208 v/60 HZ
rB5
T2

FB5
230 V/60 HZ

T2

TI;-oooog
Lso,_41,o

506

508

CONTROL
STOP

12

COMPRESSOR CONTROL SCHEMATIC
ALR-075B THRU 130B & 145A

LABEL 416555E REV. B

--115V/60/I

0

27 F2 28

380 V/50 HZ.
F85 FB5

T2

115 Lso, ---IIGR D

oC) SEE LEGEND 380579B
NBI

TC2 30

MI-AUX

MJ M3-AUX
4-349 CINC

M2-AUX

249C’N
M4-AUX

310 HTR2
MP3-4

210 HTR22
MP2"4

410 HTR 4 41

MJ

119
219
MJ

156

III FSI 112
)120LM121+

105

179
138

105

HPI 3 OPI 115

I I LOW AMBIENT START I
RI3 RI3 I 123

d REMOVE

I14 LPI 18
--140 i-’2 141--)’

R5

142

119

120

MPI

I,
_11 INHERENTIOSMJ 131

C1C2 144
MINUTE

335
/ I PART WINDING

I

144
330

152

MJ N/A I

1460 V/60 H
FB5 FB5

TI

501 IGRO.
LINE CONT
NO. LOC

--200--

--204--

--205

--218--223

--219

208--220-- 222

--203



TDI5 R5
178i-179

3787--8 39--

SEG.

L3 R3

78"4 S-379--

219

211 FS2
212

--220L]J 221

205

-245-3-246p/222
279

ISO SEC, | R4

147814 6-479

MJ

,322

3O5

--326

205

HP2
213

OP2
215

--224Re’--B225226 LIJ. 227207

2 I LOW AMBIENT START l
I RI4.. RI4 223

405

422

128 :_1__ OPI _1 129, --225--218

/I PART WINDING I /
I FD I I, ’-

OP3
328 --329--22S--,27__MP3

OP3 3,5 317
308MJ

208MJ2<R6244--- INHERENT 505

MINUTE
TIME DELAY

222

)240e241 M 243
Cl C2 430

R6 220 NB2235 251 252

/l PART WINDING | MJ N/
I rfD--m I I,

illMOVE J m
OP2 ’/ "228 29

R8 420
451

--426

210)--232--234

108
--233--205

I | PART WINDING

4.86
TD

487 454453
I REMOVE MJ

0 P4

428 LT’t OP4 I20’=;Ul 4291 --238--239

MP4
415 - ", 2"-1 416 417 /

--239--30427’-0407’i-l--’--l--l408"--’O-lelJ --------0431430
Z3e

MINUTE
TIME DELAY NB2(

SEE PAGES 35, 36 OR 37 FOR THERMOSTAT CIRCUIT SCHEMATIC.



THERMOSTAT CIRCUIT SCHEMATIC ALR-075B-D, 085B-D
(With Lead Lag)

LABEL 416558D REV. C

(8 CONTACT

; ID-I

I I I’. I, I I

I I L_ i= I L ]

THERMOSTAT CIRCUIT SCHEMATIC ALR-075B-D, 085B-D
(With Hot Gas Bypass)

LABEL 416559D REV. B

R5

i
R6 P

PAGE 32



LINE CONTACT
NO. LOCAT

LABEL 416561D REV. A

THERMOSTAT CIRCUIT SCHEMATIC ALR-075B-D, 085B-D
(With Unloading, With Hot Gas Bypass)
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THERMOSTATIC CIRCUIT SCHEMATIC ALR-105B-D THRU 130B-D & 145A-D
(No Unloading, With Lead Lag)
LABEL 416563D REV. B

AMBIENT START

LINE CONTACT
NO LOCAT ON

THERMOSTATIC CIRCUIT SCHEMATIC ALR-105B-D THRU 130B-D & 145A-D
(No Unloading, With Hot Gas Bypass)

LABEL 416562D REV. B
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HEAT RECOVERY SCHEMATIC
ALR-105B-D THRU 130B-D & 145A

Additional heat recovery controls are shown.
Refer to standard control schematic for other controls.

R22
5 R9 124 NB1

:-’1"’I----f’ , () --_;__ ,,,, ,
_ .

TDS

8 3

NOTE:
Standard wiring
Heat recovery wiring
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THERMOSTAT CIRCUIT SCHEMATIC ALR-105B-D THRU 130B-D & 145A-D
(With Unloading, With Lead Lag)

LABEL 416564D REV. A
LINEI ONTACT(" NO" LOCATION

l I --’--0=--

I II lZ[,

,oSC: .. s

c Be’,
___

L:
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THERMOSTAT CIRCUIT SCHEMATIC ALR-105B-D THRU 130B-D & 145A-D
(With Unloading, With Hot Gas Bypass)

LABEL 416565D REV. A

U

H / rJ5-1 HOT GAS BYPASS
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START-UP AND SHUTDOWN

PRE START-UP

1. With all electric disconnects open, check all screw or
lug type electrical connections to be sure they are tight
for good electrical contact. Check all compressor valve
c6nnections for tightness to avoid refrigerant loss at
start-up. Although all factory connections are tight
before shipment, some loosening may have resulted
from shipping vibration.

2. Inspect all water piping for flow direction and correct
connections at the evaporator.

3. Check to see that the thermostat water temperature
sensor is installed in the return water line (return to
chiller). On ALR--075B through 130B units with
standard capacity reduction, or ALR-035A and 065B
units with standard or optional capacity reduction, the
sensor well should be full of heat conducting com-
pound and the sensor should be secured in the well
with the retaining clip provided. On ALR-075B, 085B,
105B through 130B and 145A units with optional
capacity reduction, the sensor is installed directly into
the return water line; i.e., no well or heat conducting
compound is required.

4. Check the compressor oil level. Prior to start-up, the oil
level should cover at least one-third of the oil sight-
glass.

5. Remove the compressor shipping blocks located
beneath the compressor rails for each compressor and
attached to the base of the unit.

6. Check the voltage of the unit power supply and see
that it is within the + 10% tolerance that is allowed.
Phase voltage unbalance must be within + 2%

7. Check the unit power supply wiring for adequate
ampacity and a minimum insulation temperature rating
of 75C.

8. Verify that all mechanical and electrical inspections
have been completed per local codes.

9. See that all auxiliary control equipment is operative
and that an adequate cooling load is available for initial
start-up.

10. Open the compressor suction and discharge shut-off
valves until back seated. Always replace valve seal caps.

11. Making sure control stop switch $1 is open (off) and
pumpdown switches PS1 and PS2 are on "manual
pumpdown," throw the main power and control dis-
connect switches to "on." This will energize crankcase
heaters. Wait a minimum of 12 hours before starting up
unit.

12. Open all water flow valves and start the chilled water
pump. Check all piping for leaks and vent the air from
the evaporator as well as from the system piping. Flush
the evaporator and system piping to obtain clean, non-
corrosive water in the evaporator circuit.

CAUTION: Most relays and terminals in the unit control
center are hot with Sl and the control circuit disconnect
on.

START-UP

1. Double check that the compressor suction and dis-
charge shut-off valves are back seated. Always replace
valve seal caps.

2. Open the manual liquid line shut-off valve at the outlet
of the subcooler.

3. Check to see that pumpdown switches PS1 and PS2 are
in the "manual pumpdown" position. Throw the
emergency stop switch $1 to the "on" position.

4. Adjust the dial on temperature controller TC1 to the
desired chilled water temperature.

5. Start the auxiliary equipment for the installation by
turning on the time clock, ambient thermostat and/or
remote on/off switch, and chilled water pump.

6. Start the system by moving pumpdown switches PS1
and PS2 to the "auto. pumpdown" position.

7. After running the unit for a short time, check the oil
level in each compressor crankcase and check for flash-
ing in the refrigerant sightglass (see "Maintenance" on
page 39).

8. After system performance has stabilized, it is necessary
that the "Compressorized Equipment Warranty Form"
(Form No. 206036A) be completed to obtain full war-
ranty benefits. "l’his form is shipped with the unit and
after completion should be returned to McQuay’s
Service Department through your sales representative.

TEMPORARY SHUTDOWN

Move pumpdown switches PS1 and PS2 to the "manual
pumpdown" position. After the compressors have pumped
down, turn off the chilled water pump.

NOTE: With the unit left in this condition, it is capable of
recycling pumpdown operation. To defeat this

mode of operation, move controi stop switch Sl to

the "’o ff’" position.

It is important that the compressors pump down before
the water flow to the unit is interrupted to avoid freeze-up
in the evaporator.

START-UP AFTE R TEMPORARY SHUTDOWN

1. Start the chilled water pump.

2. With emergency stop switch $1 in the "on" position,
move pumpdown switches (PSl and PS2) to the "auto.
pumpdown" position.

Observe the unit operation for a short time to be sure
that the compressors do not cut out on tow oil pres-
sure.
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EXTENDED SHUTDOWN
1. Close the manual liquid line shut-off valves.

2. After the compressors have pumped down, turn off the
chilled water pump.

3. Turn off all power to the unit and to the chilled water
pump.

4. Move the emergency stop switch $1 to the "off"
position.

5. Close the compressor suction and discharge valves.

6. Tag all opened disconnect switches to warn against
start-up before opening the compressor suction and dis-
charge valves.

7. Drain all water from the unit evaporator and chilled
water piping if the unit is to be shut down during
winter.

SYSTEM MAINTENANCE

GENERAL
On initial start-up and periodically during operation, it will
be necessary to perform certain routine service checks.
Among these are checking the compressor oil level and
taking condensing, suction and oil pressure readings. During
operation, the oil level should be visible in the oil sightglass
with the compressor running. On units ordered with gauges,
condensing, suction and oil pressures can be read from the

unit control center. The gauges are factory installed with a
manual shut-off valve on each gauge line. The valves should
be closed at all times except when gauge readings are being
taken. On units ordered without gauges, the gauge shut-off
valves come factory installed inside the unit control center
for convenient connection of service gauges from outside
the unit.

FAN SHAFT BEARINGS (ALR075B-D, 085B-D, 105B-D THRU 130B-D & 145A-D)

The fan shaft bearings do not require lubrication at the time the unit is put into service. The fan shaft bearings should be
greased once a year using Standard Oil Company Amco Multi-Purpose Lithium Grease. L)O NOTOVERLUBRICATE.

ELECTRICAL TERMINALS

CAUTION: ELECTRIC SHOCK HAZARD. TURN OFF ALL POWER BEFORE CONTINUING WITH FOLLOWING
SERVICE.

All power electrical terminals should be retightened every six months, as they tend to loosen in service due to normal heating
and cooling of the wire.

COMPRESSOR OIL LEVEL

The oil level should be watched carefully upon initial start-
up and for sometime thereafter.

At the present time, Suniso No. 3GS oil is the only oil
approved by Copeland for use in these compressors. The oil
level should be maintained at about one-third of the sight-
glass on the compressor body.

Oil may be added to the Copeland compressor through
the oil fill hole in the crankcase and to the Sundstrand
compressor through the 3/8-inch process tube on the side
of the compressor. To add oil, isolate the crankcase and
pour or pump the necessary oil in. If the system contains
no refrigerant, no special precautions are necessary other

than keeping the oil clean and dry.
If the system contains a refrigerant charge, close the

suction valve and reduce crankcase pressure to to 2 PSIG.
Stop the compressor and close the discharge valve.

Add the required amount of oil. During the period the
compressor is exposed to the atmosphere, the refrigerant
will generate a vapor pressure, retarding the entrance of
contaminants. Before resealing the compressor, purge the
crankcase by opening the suction valve slightly for or 2
seconds. Close the oil port, open the compressor valves and
restore the system to operation.

CONDENSERS
Condensers are air cooled and constructed with 3/80.D.
copper tubes bonded in a staggered pattern into rippled
aluminum fins. No maintenance is ordinarily required
except the occasional removal of dirt and debris from the
outside surface of the fins. Care should be taken not to
damage the fins during cleaning. Periodic use of the purge
valve on the condenser will prevent the buildup of non-
condensables.

On heat recovery units, if the condenser or discharge
piping must be repaired the following procedure should be
used to prevent excessive refrigerant loss. NOTE: Circuit
number 2 components are in parentheses O. Start with unit
OFF.

CAUTION: ELECTRIC SHOCK HAZARD. TURN
OFF ALL POWER TO UNIT WHILE COMPLETING
STEPS 1, 2 & 3.

1. Remove wires to solenoid valve SV10 (SV20) so valve

will remain open when power is turned back on.
2. Install jumpers to energize SV11 (SV21) to open valve

when unit is turned on.
3. Pull fuses to condenser fan motors.
4. Run water through cooler and shell-and-tube con-

denser.
5. With a cooling load on the cooler, turn on the unit

with pumpdown switch PS1 (PS2) in the auto pump-
down position.

6. After five minutes move pumpdown switch PS1 (PS2)
to the manual pumpdown position.

7. After unit has pumped down, move control stop switch
to the "off" position to prevent possible recycling
pumpdown.

8. Immediately close ball valve ahead of shell-and-tube
condenser and rotolock valves on compressors.

9. Close manual liquid line valve.
10. Majority of refrigerant should now be in shell-and-tube

condenser.
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REFRIGERANT SIGHTGLASS

The refrigerant sightglasses should be observed periodically.
(A monthly observation should be adequate.) A clear glass
of liquid indicates that there is adequate refrigerant charge
in the system to insure proper feed through the expansion
valve. Bubbling refrigerant in the sightglass indicates that
the system is short of refrigerant charge. An element inside

the sightglass indicates what moisture condition corre-
sponds to a given element color. If the sightglass does not
indicate a dry condition after a few hours of operation, the
unit should be pumped down and the cores in the filter-
driers changed.

LEAD-LAG

A standard feature on all McQuay ALR air cooled chillers is
a system for reversing the sequence that compressors start

in. (Chillers with the hot gas bypass option do not have
lead-lag.) For example, on a 4-compressor unit with the
lead-lag switches in the "circuit leads" position, the nor-
mal starting sequence is 1, 2, 3, 4. With the lead-lag

switches in the "circuit 2 leads" position, the reversed
starting sequence is 2, 1,4, 3. It is achieved electrically by a

multi-pole switching arrangement (see "Control Sche-
matics" on pages 16 through 37). It is suggested that the
lead-lag switches in the unit control center be switched
annually to provide even compressor life.

SERVICE
NOTE: Service on this equipment is to be performed by qualified refrigeration personnel. Causes for repeated tripping of
safety controls must be investigated and corrected. CAUTION: Disconnect all power before doing any service inside the unit.

FILTER-DRIERS

To change the filter-drier core(s), pump the unit down by
moving pumpdown switches (PS1 and PS2) to the "manual
pumpdown" position. Turn off all power to the unit and
install jumpers across the terminals shown in the table.

UNIT SIZE

035A 076A
076A, 084A, 094A

075B, 085B
105B-130B, 145A

JUMPERCIRCUIT ACROSSNO,
TERMINALS

114 to 116

2 214 to 216

114to 118

2 214 to 218

Turn power to the unit back on and re-start the unit by
moving pumpdown switches (PS1 and PS2) to the "auto.
pumpdown" position. Close the manual liquid line shut-off
valve(s) and when evaporator pressure reaches 0 PSIG,
move the control stop switch $1 to the "off" position. This
will close the liquid line solenoid valve(s) and isolate the
short section of refrigerant piping containing the filter--
drier(s). Remove the cover plate from the filter-drier shell
and replace the core(s).

After core replacement, replace the cover plate. A leak
check around the flange of the filter-drier shell is recom-
mended after the cores have been changed.

LIQUID LINE

The liquid line solenoid valves, which are responsible for
automatic pumpdown during normal unit operation, do not
normally require any maintenance. They may, however,
require replacement of the solenoid coil or of the entire
valve assembly.

The solenoid coil may be removed from the valve body
without opening the refrigerant piping by moving pump-
down switches (PS1 and P$2) to the "manual pumpdown"
position. The coil can then be removed from the valve body

SOLENOID VALVE

by simply removing a nut or snap-ring located at the top of
the coil. The coil can then be slipped off its mounting stud
for replacement. Be sure to replace the coil on its mounting
stud before returning pumpdown switches (PS1 and PS2) to

the "auto. pumpdown" position.
To replace the entire solenoid valve, the unit must be

pumped down by use of the manual liquid line shut-off
valve.

THERMOSTATIC

The expansion valve is responsible for allowing the proper
amount of refrigerant to enter the evaporator regardless of
cooling load. It does this by maintaining a constant super-
heat. (Superheat is the difference between refrigerant
temperature as it leaves the evaporator and the saturation
temperature corresponding to the evaporator pressure.) All
ALR chillers are factory set for between 8F and 12F super-
heat. If it is necessary to increase the superheat setting of
the valve, remove the cap at the bottom of the valve to

expose the adjustment screw. Turn the screw clockwise
(when viewed from the adjustment screw end) to increase

EXPANSION VALVE

the superheat setting and counterclockwise to reduce super-
heat. Allow time for system rebalance after each superheat
adjustment.

The expansion valve, like the solenoid valve, should not
normally require replacement, but if .it does, the unit must
be pumped down by using the manual liquid line shut-off
valve. If the problem can be traced to the power element
only, it can be unscrewed from the valve body without
removing the valve, but only after pumping the unit down
with the manual liquid line shut-off valves.
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OUTLET

SPRING

ADJUSTMENT SCREW..._.CAP

EVAPORATOR

The evaporator is of the direct expansion, shell-and-tube
type with refrigerant flowing through the tubes and water
flowing through the shell over the tubes. The tubes are
internally finned to provide extended surface as well as
turbulent flow of refrigerant through the tubes. Normally
no service work is required on the evaporator. There may
be instances where a tube will leak refrigerant into the
water side of the system. In the cases where only one or
two tubes leak, the problem can best be solved by plugging
the tube at ’both ends. When the tube must be replaced, the
old tube can be removed and replaced.

To remove a tube, the unit should be temporarily
pumped down by moving pumpdown switches (PS1 and
PS2) to the "manual pumpdown" position. Power to the
unit should be shut off to install jumpers. (See table in
filter-drier section for terminal numbers.) Turn power to

the unit back on, then pumpdown both refrigerant circuits
until evaporator pressure is at or near 0 PSIG by closing the
manual liquid line shut-off valves at the outlet of each con-

denser. Close both compressor suction valves and the
manual liquid line valves. These steps will insure a minimum
amount of refrigerant loss when the evaporator is opened
up. The tubes are mechanically expanded into the tube
sheets (see figure below) at each end of the cooler. In order

to remove the tubes, it is necessary to break this bond by
collapsing the tube. After doing this at both ends of the
shell, the tube can be removed for replacement. The new
tube can then be inserted and re-expanded into the tube
sheet.

NOTE The bond produced by expansion must be refrig-
erant tight. This bond must be produced by rolling
the tube into the tube sheet.

After re-assembling the evaporator, a small amount of
refrigerant should be introduced by momentarily opening
the manual liquid line valve. A leak check should then be
performed on the evaporator.

Tube removal can only take place after the leaking tube
is located. This aspect depends on the ingenuity of the
serviceman. One method that would work would be to sub-
ject each tube to air pressure by plugging each end, and
with a pressure gauge attached to one of the end plugs,
observe to see if there is a loss of air pressure over a period
of a minute or two.

NOTE: The evaporator should always be supplied with
clean water to minimize scale buildup on the refrip
erant tubes.

TOP VIEW OF TYPICAL DUAL CIRCUIT SHELL-AND-TUBE EVAPORATOR

/ ’j;;; i ;,’,.: ;’.,;.; l’.,; 3: ;,’.,;; :"., i ;;;:
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IN-WARRANTY RETURN MATERIAL PROCEDURE

COMPRESSOR

Copeland Refrigeration Corporation has stocking whole-
salers who maintain a stock of replacement compressors
and service parts to serve refrigeration contractors and
servicerhen.

When a compressor fails in warranty, contact your local
sales representative, or McQuay Warranty Claims Depart-
ment at the address on the cover of this bulletin. You will
be authorized to exchange the defective compressor at a
Copeland Wholesaler, or an advance replacement can be
obtained. A credit is issued to you by the wlolesaler for the
returned compressor after Copeland factory inspection of
the inoperative compressor. If that compressor is out of
Copeland’s warranty, a salvage credit only is allowec. Pro-

vide McQuay with full details: McQuay unit model and unit
serial numbers. Include the invoice and the salvage value
credit memo copies and we will reimburse the difference. In
this transaction, be certain that the compressor is definitely
defective. If a compressor is received from the field that
tests satisfactorily, a service charge plus a transportation
charge will be charged against its original credit value.

On all out-of-warranty compressor failures, Copeland
offers the same field facilities for service and/or replace-
ment as described above. The credit issued by Copeland on
the returned compressor will be determined by the repai:
charge established for that particular unit.

COMPONENTS OTHER THAN COMPRESSORS

Material may not be returned except by permission of
authorized factory service personnel of McOuay Inc. at
Minneapolis, Minnesota. A "Return Goods" tag will be sent
to be included with the returned material. Enter the
information as called for on the tag in order to expedite
handling at our factories and prompt issuance of credits.

The return of the part does not constitute an order for
replacement. Therefore, a purchase order must be entered
through your nearest McQuay Representative. The order

should include part name, part number, model number and
serial number of the unit involved.

Following our personal inspection of the returned part,
and if it is determined that the failure is due to faulty
material or workmanship, and in warranty, credit will be
issued on customer’s purchase order.

All parts shall be returned to the prelesignated McQuay
factory, transportation charges prepaid.

APPENDIX
STANDARD CONTROLS

NOTE: PERFORM AN OPERATIONAL CHECK ON ALL UNIT SAFETY CONTROLS ONCE PER YEAR.

OIL PRESSURE SAFETY CONTROL

The oil pressure safety control is a manually resettable de-
vice which senses the differential between oil pressure at
the discharge of the compressor oil pump and suction pres-
sure inside the compressor crankcase. When the oil pressure
reaches approximately 15 PSI above the crankcase suction
pressure, the pressure actuated contact of the control opens
from its normally closed position. If this pressure differ-
ential cannot be developed, the contact will remain closed
and energize a heater element within the control. The
heater element warms a normally closed bimetallic contact
and causes the contact to open, de-energizing a safety relay
and breaking power to the compressor.

It takes about 120 seconds to warm the heater element
enough to open the bimetallic contact, thus allowing time
for the pressure differential to develop.

If during operation, the differential drops below 10 PSI,
the heater element will be energized and the compressor
will stop. The control can be reset by pushing the reset

button on the control. If the compressor does not restart,

allow a few minutes for the heater element and bimetallic
contacts to cool and reset the control again.

To check the control, pump down and shut off all power
to the unit. Remove the compressor fuses, and install a
voltmeter between terminals "L" and "M" of the oil pres-
sure control. Turn on power to the unit control circuit
(separate disconnect or main unit disconnect det3ending on
the type of installation). Check to see that the control stop
switch $1 is in the "on" position. The control circuit
should now be energized, but with the absence of the com-
pressor fuses, no oil pressure differential can develop and
thus the pressure actuated contacts of the control will ener-
gize the heater element and op_en the bimetallic contacts of
the control within 120 seconds. When this happens, the
safety relay is de-energized, the voltmeter reading will rise
to 115V, and the compressor contactor should open.
Repeated operations of the control will cause a slight heat
buildup in the bimetallic contacts, resulting in a slightly
longer time for reset with each successive operation.

T2
LINE (SEE NOTE 1)

PRESSURE

__
ACTUATED
CONTACT

LINE (SEE NOTE 2)

L M

20= NEUTRAL

HEATER ELEMENT

NEUTRAL

BIMETALLIC CONTACTS"--SAFETY RELAY

NOTES: 1. Hot only when the un=t thermostat calls for compressor

tO

2. Hot only when other safety control contacts are closed.
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HIGH PRESSURE CONTROL

The high pressure control is a single pole pressure activated
switch that opens on a pressure rise to de-energize the
entire control circuit except for compressor crankcase
heaters. It senses condenser pressure and is factory set to
open at. 380 PSIG and can be manually reset closed at 315
PSlG. To check the control, either block off condenser
surface or start the unit with fuses in only one fan fuse
block (FB11) and observe the cut-out point of the control

by watching condenser pressure rise. The highest point
reached before cut-out is the cut-out setting of the control..

CAUTION: Although there is an additional pressure relief
device in the system set at 450 PSlG, it is
highly recommended that the "control stop"
switch $1 be close at hand in case the high
pressure control should malfunction.

LOW PRESSURE CONTROL

The low pressure control is a single pole pressure switch
that closes on a pressure rise. It senses evaporator pressure
and is factory set to close at 60 PSlG and automatically
open at 35 PSlG. To check the control (unit must be
running), move the pumpdown switch(es) PSl and PS2 to
the "manual pumpdown" position. As the compressor
pumps down, condenser pressure will rise and evaporator

pressure will drop. The lowest evaporator pressure reached
before cut-out is the cut-out setting of the control. By
moving the pumpdown switch(es) PSl and PS2 to the
"auto. pumpdown" position, evaporator pressure will rise.
The highest evaporator pressure reached before compressor
re-start is the cut-in setting of the control.

FREEZE CONTROL
The freeze control is very similar to the oil pressure control
in operation except that it senses evaporator pressure only,
rather than a pressure differential. It contains a pressure
actuated contact that upon a fall in evaporator pressure
energizes a heater element that in turn opens a normally
closed bimetallic contact. When the bimetallic contact
opens, it de-energizes the entire control circuit except for
the compressor crankcase heaters and cooler heater. The
control is factory set to close at 52 PSIG and open at 54 to
57 PSIG. It takes approximately 60 seconds to warm the
heater element enough to open the bimetallic contact. This
time delay period prevents nuisance cut-outs due to a
momentary drop in suction pressure, but since the control
senses pressure rather than temperature, it still provides
quicker response for protection than a temperature sensing
control.

To check the control, the system must be operating. A
voltmeter should be connected across terminals of the pres-
sure activated contact. With the unit running, there should
be a 115 volt potential across these terminals. Observing
evaporator pressure, move the pumpdown switch(es) PS1

and PS2 to the "manual pumpdown" position. Evaporator
pressure will begin to drop. When the voltmeter goes to

zero, the pressure activated contacts of the control will
have closed. Note the evaporator pressure at which this
happens. Because the unit will have pumped down before
the 60-second delay period, bimetallic contacts "L" and
"M’" will not open before the unit shuts down. This part of
the control operation may be checked after the pumpdown
cycle is complete by connecting a jumper from terminal
in the control center to terminal T2 of the control. This
will energize the heater element of the control, provided
that evaporator pressure is sufficiently low. Within about
60 seconds, the bimetallic contacts of the control should
open.

Should the control(s) cause the unit to shut down during
normal operation, a period of about 2 minutes will be re-
quired before the bimetallic contacts of the control will
have cooled enough to allow the control to be manually
reset. Similar to the oil pressure safety control, repeated
successive operations of the freeze control will prolong the
time required before reset.

LINE(SEE NOTE1;
T2

PRESSUREACTUATED-
CONTACT

LINE (SEE NOTE 2)
L M

120

"".-- HEATER ELEMENT

BIMETALLIC CONTACT

NOTES: 1. Hot whenever unit compressor(s) is runnin9.
,2. Hot whenever control circuit flow switch and control

stop switch ($1) are closed.
3. Provides power to energize compressor contactors

through low pressure relay (R9 or R10).

NEUTRAL

LINE (SEE NOTE 3)

FANTROL HEAD PRESSURE CONTROL

FANTROL is a method of head pressure control which
automatically cycles the condenser fans in response to con-
denser pressure and ambient air temperature. This main-
tains head pressure and allows the unit to run at low
ambient air temperatures.

For ALR-035A thru 065B, 076A, 084A, 094A:
These units have dual independent circuits with the fans for
circuit (11, 12, 13, 14) and circuit 2 (21, 22, 23, 24)

being controlled independently by the condensing pressure
and ambient air of each circuit. Fans 11 and 21 start with
each compressor and fans 12 and 22 cycle on and off in
response to condenser pressure. The cut-out and cut-in pres-
sures are given in Table 13. Fans 13 and 14 (circuit 1) and
fans 23 and 24 (circuit 2) are controlled by ambient tem-
perature and are factory set at the values given in Table 13.
Note that the number of fans on each unit varies.
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For ALR-075B, 085B, 105B thru 130B, & 145A:
The first fan (11) is started when the first compressor in the
unit starts. Fan 12 is controlled by parallel wired pressure
switches which sense condenser pressure in circuits and 2.
The third fan (13) is controlled by parallel wired tempera-

TABLE 7. FACTORY FANTROL SETTINGS

ture switches, one of which senses condenser inlet air for
circuit and the other senses condenser inlet air for circuit
2. Refer to Table 7 for cut-out and cut-in settings of these
controls.

ALR
UNIT
SIZE

035A
040A
050A
060B
065B
076A
084A
094A

075B,
085B,
105B
thru
130B,
145A

*PC1 &

PC12 PC22
CUT-IN CUT-OUT CUT-IN CUT-OUT

250 PSI 150 PSI
225 PSI 155 PSi 225 PSI 155 PSI
255 PSI 170 PSI 255 PSI 170 PSI
270 PSI 170 PSI 270 PSI 170 PSI
280 PSI 170 PSI 280 PSI 170 PSI
290 PSI 170 PSI 290 PSI 170 PSI
290 PSI 170 PSI 290 PSI 170 PSI
290 PSI 170 PSI 290 PSI 170 PSI

270 PSI* 170 PSI*

PC2 **TC5 & TC6

CONDENSER FAN
TC13

CUT-IN CUT-OUT

74F 60F

74F 69F
74F 69F
74F 69F
74F 69F
74F 69F
74F 69F

80F** 70F**

TC23
CUT-IN CUT-OUT

74F 69F
74F 69F
74F 69F
74F 69F
74F 69F
74F 69F

TC14
CUT-IN CUT-OUT

69F 64F

69F 64F
66F 61F
66F 61F

66F 61F
66F 61F

TC24
CUT-IN CUT-OUT

69F 64F
66F 61F
66F 61F
66F 61F
66F 61F

OPTIONAL CONTROLS

SPEEDTROL HEAD PRESSURE CONTROL
ALR-035A thru 065B, 076A, 084A, 094A

The SPEEDTROL system of head pressure control operates
in conjunction with FANTROL by modulating the motor
speed on fans 11 and 21 in response to condensing pressure.
By reducing the speed of the last fan as the condensing
pressure falls, the unit can operate at lower ambient
temperatures.

The SPEEDTROL fan motor is a single-phase, 208/240
volt, thermally protected motor specially designed for vari-
able speed application. The solid state speed controls SC11

and SC21 are mounted inside the compressor compartment
near the top of the condenser coils. Units with 460 volt
power have a transformer mounted on the back of the con-
trol box to step the voltage down to 230 volts for the
SPEEDTROL motor.

The SPEEDTROL control starts to modulate the motor
speed at approximately 230 PSIG and maintains a mini-
mum condensing pressure of 170 to 180 PSlG.

DAMPERTROL HEAD PRESSURE CONTROL
ALR-075B, 085B, 105B thru 130B, & 145A

DAMPERTROL is an optional system for reducing con-
denser capacity. It consists of an assembly of damper
blades, linkages and blade operators installed over the first
fan turned on by FANTROL (fan no. 11) and arranged to
operate as shown. The blade operators sense condenser
pressure and extend or contract in response to the pressure
to open or close the damper blades as required to maintain
adequate condenser pressure. The operators are factory set
to begin opening the damper blades at 170+5 PSIG and to
be fully open at 250 + 10 PSIG.

To check the damper blade operator pressure settings,
the unit should be started with the fuses removed from fans
11 and 13 (on 3-fan units only). At condenser pressures
below 170 + 5 PSIG, the damper blades should be com-
pletely closed. As pressure rises above 170 + 5 PSIG, the
damper blades should begin opening and be fully open at
250 + 10 PSIG. Leaving the fuses in on fan 12 will prevent
head pressure from becoming excessive since this fan will
start after the fully open setting of the damper operators
has been observed.

DAMPERTROL IN OPEN POSITION

Damper
Section

Unit
Condenser

Damper
r--].Sectin

ondenser

DAMPERTROL IN CLOSED POSITION
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PART WINDING START (OPTIONAL)

contactor for the first motor winding is delayed for
second.

Control checkout is best accomplished by observation as
each contactor is pulled in to see that the second delay
occurs before the second contactor pulls in.

LINE @ NEUTRAL

PART WINDING COMPRESSOR CONTACTOR
(1st MOTOR WINDING)TIME DELAY

TDI
LINE NEUTRAL

COMPRESSOR CONTACTOR
(2rid MOTOR WINDING)

NOTE: Line is only hot when the unit thermostat calls for compressor to run.

Part winding start is available on all voltage units and con-
sists of a solid state time delay wired in series with the
contactor that energizes the second winding of each com-
pressor motor. Its purpose is to limit current in-rush to the
compressors upon start-up. As each compressor starts, the

LOW AMBIENT START (OPTIONAL)

Low ambient start is available on all units as an option with
FANTROL and included automatically with optional
DAMPERTROL or SPEEDTROL. It consists of a solid
state, normally closed time delay wired in series with a
relay. These are both wired in parallel to the liquid line
solenoid valve so that when the solenoid valve is energized
by the unit thermostat, the low ambient start relay is also
energized through the time delay. The relay has contacts
that essentially short-circuit the low pressure control and
freezestat and allow the compressor to start with the low
pressure control open.

After about 2-3/4 minutes, the time delay will open and
de-energize the relay. If the system has not built up enough
evaporator pressure to close the low pressure control, the
compressor will stop. The time delay can be reset to its
original normally closed position by moving the pumpdown

LINE

NOTE:

switch(es) PS1 or PS2 to the "manual pumpdown" posi-
tion. Moving the pumpdown switch back to the "auto.
pumpdown" position will again energize the relay for
another attempt at start-up. If the system has built up
enough evaporator pressure, the compressor will continue
to run.

To check the control, turn off all power to the unit and
remove the wire(s) leading to the terminals of the low pres-
sure control(s) LP1 and LP2. Remove the compressor fuses
and jumper across terminals "L" and "M" of the freeze
control(s) and oil pressure safety control(s). Energize the
control circuit by turning on the control circuit disconnect
or main power disconnect (depending on the installation)
and the control stop switch $1. The compressor contactors
should pull in instantly.

LOW AMBIENT START TIME DELAY

LOW AMBIENT START RELAY

NEUTRAL

Line is only hot when the unit thermostat calls for compressor to

COMPRESSOR LOCKOUT (Optional on ALR-035A thru 065B, 076A, 084A, 094A)

Compressor lockout consists of a solid state time delay
wired in series with the compressor contactor(s). Its pur-
pose is to prevent rapid compressor cycling when cooling
demands are erratic. The circuit illustrated above is for the
lead compressor in each refrigerant circuit. The circuit for
the second compressor(s) performs the same function but is
wired differently (see unit wiring diagram).

When the unit thermostat no longer calls for cooling and
the compressor contactor(s) have opened, the lockout time

delay breaks open the circuit, preventing compressor re-

start.
The circuit remains open for a period of 5 minutes so

that, if the unit thermostat should call for cooling before
the delay period has expired, the compressor will not re-

start. After 5 minutes, the time delay will close its contacts

to complete the circuit and be ready for start-up. The time

delay opens its contacts whenever power to terminal 4 is

interrupted and resets closed automatically after the time

delay period.
To check the control, the compressor(s) must be running

initially. Move the pumpdown switch (PS1 or PS2) to the
"manual pumpdown" position. Immediately after the corn-

pressor(s) have stopped running, move the pumpdown
switch back to the "auto. pumpdown" position. The lead
compressor should not re-start for 5 minutes. The second
compressor in the refrigerant circuit should start approxi-
mately 20 seconds after the lead compressor, provided that
the cooling load is high enough to require it. Each refrig-
erant circuit can be checked the same way.

-- LOW PRESSURE COMPRESSOR
RELAY RI

\ CONTACTORS

LINE (’

m COM LOCKOUT

NOT: Hot henever freeze controlan6 high ressurecon-
trol ermit sfe oeration
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HOT GAS BYPASS (OPTIONAL)

Hot gas bypass is a system for maintaining evaporator pres-
sure at or above a minimum value. The purpose for doing
this is to keep the velocity of the refrigerant as it passes
through the evaporator high enough for proper oil return to
the compressor when cooling load conditions are light.

The system consists of a solenoid valve piped in series
with a pressure regulating valve as shown below. The
solenoid valve is factory wired to open whenever the unit
thermostat calls for the first stage of cooling. The pressure
regulating valve is factory set to begin opening at 58 PSIG
(32F for R-22) when the air charged bulb is in an 80F
ambient temperature. Since the bulb is factory mounted on
the suction line, and suction line temperatures are usually
in the 50F to 60F range, the chart above indicates that for
ALR chillers, the valve is factory set to begin opening at 54
to 56 PSIG. This setting can be changed as indicated above

by changing the pressure of the air charge in the adjustable
bulb. To raise the pressure setting, remove the cap on the
bulb and turn the adjustment screw clockwise. To lower the
setting, turn the screw counterclockwise. Do not force the
adjustment beyond the range it is designed for, as this will
damage the adjustment assembly.

The regulating valve opening point can be determined by
slowly reducing the system load (or increasing the required
chilled water temperature setting indicated on the unit
thermostat), while observing the suction pressure. When the
bypass valve starts to open, the refrigerant line on the
evaporator side of the valve will begin to feel warm to the
touch.

CAUTION: The hot gas line may become hot enough to
cause injury in a very short time, so care
should be taken during valve checkout.

HOT GAS BYPASS PIPING DIAGRAM

Hot Gas Bypass
Solenoid Valve - bucton Lne

-Adjustable
Remote Bulb

External Equalizer

((" "- __=.- 9 Connection to Suction

[LJ Side of Evapoator

/ / To Evaporator
ucnarge /Hot Gas Inlet After

Bypass Valve Expansion Valve

HOT GAS BYPASS ADJUSTMENT RANGE

REMOTE BULB ADJUSTMENT RANGE

30
30 40 50 60 70 80 90 100 110

TEMP IoF} AT BULB LOCATION
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TROUBLE SHOOTING CHART

PROBLEM

Compressor will
not run

POSSIBLE CAUSES POSSIBLE CORRECTIVE STEPS

1. Close switch.
2. Check electrical circuits and motor winding for shorts

or grounds. Investigate for possible overloading. Re-
place fuse or reset beakers after fault is corrected.

3. Overloads are auto. reset. Check unit ctesaly when
unit comes beck on line.

4. Repair or replace.
5. Determine type and cause of shut-down and correct it

before resetting safety switch.
6. None. Wait until unit calls for cooling.
7. Repair or replace coil.
8. Check motor fr opens, short circuit, or burn out.

1. Main switch open.
2. Fdse blown. Circuit breakers open.

3. Thermal overloads tripped.

4. Defective contactor or coil.
5. System shut down by safety devices.

6. No cooling required.
7. Liquid line solenoid will not open.
8. Motor electrical treuble

Compressor noisy
or vibrating

High Discharge
Pressure

Low Discharge
Pressure

High Suction
Pressure

Low Suction
Pressure

Compress(, will not
unload or load up.

9. Loose wirin9.
1. Flooding of refrigerant into crankcase.
2. Improper piping support on suction or

liquid line.
3. Worn compressor

1. Non-condensibles in system.
2. System overcharged with refrigerant.
3. Discharge shut off valve partially closed.
4. Seasontrol out of adjustment
5. Fan not running.

2.
3.
4.
5.

2.
3.
4.

Faulty condenser temperature regulation.

9. Check all wire iunctions. Tighten all terminal screws.

1. Check setting of expansion valve.
2. Relocate, add or remove hangers.

3. Replace.
1. Purge the non-condensibles.
2. Remove excess.
3. Open valve.
4. Adjust Seasontrol valves.
5. Check belts and electrical circuit.

1. Check condenser control operation.
Suction shut-off valve partially closed. 2. Open valve.
Insufficient refrigerant in system. 3. Check for leaks. Repair and add charge.
Low suction pressure. 4. See Corrective Steps for low suction pressure below.
Compressor operating unloaded. 5. See Corrective Steps for failure of compressor to load

up below.
Excessive load. 1. Reduce load or add additional equipment.
Expansion valve overfeeding. 2. Check remote bulb. Regulate superheat.
Compressor unloaders open. 3. See Corrective Steps below for failure of compressor

to load up.

Lack of refrigerant. 1. Check for leaks. Repair and add charge.
Evaporator dirty. 2. Clean chemically.
Clogged liquid line filter<frier. 3.
Clogged suction line or compressor suction. 4.
gas strainers.
Expansion valve malfunctioning. 5.
Condensing temperature too low. 6.
Compressor wilt not unload. 7.

1. Defective capacity control.
2. Pressurestat not set for application.

1. Clogged suction oil strainer.
2. Excessive liquid in crankcase.

Replace cartridge(s).
Clean strainers.

Check and reset for proper superheat.
Check means for regulating condensing temperature.
See Corrective Steps for failure of compressor to
unload.

1. Replace.
2. Reset pressurestat setting to fi application.
1. Clean.
2. Check crankcase heater. Reset expansion valve for

Little or no oil
pressure

3. Oil pressure gauge defective.

4. Low oil pressure safety switch defective.
5. Wrn oil pump.
6. Oil pump reversing gear stuck in wrong

position.
7. Worn bearings.
8. Low oil level.
9. Loose fitting on oil lines.

higher superheat. Check liquid line solenoid valve
operation.

3. Repair or replace. Keep valve closed except when
taking readings.

4. Replace.
5. Replace.
6. Reverse direction of compressor rotation.

7. Replac$ compressor.
8. Add oil.
9. Check and tighten system.

Compressor loses
oil

Motor overload
relays open or
blown fuses

Compressor thermal
protector switch
open.

10. Pump housing gasket leaks.
11. Floodinc of refricjerant into crankcase.

1. Lack of refrigerant.
2. Excessive compression, ring blow-by.
1. Low voltage during high load conditions.
2. Defective or grounded wiring in motor.
3. Loose power wiring.
4. High condensing temperature.
5. Power line fault causing unbalanced voltage.

6. High ambient temperature around the over-
load relay.

7. Failure of second starter to pull in part-
winding start systems.

1. Operating beyond design conditions.

2. Discharge valve partially shut.
3. Blown valve plate gasket.

10. Replace gasket.
11. Adjust thermal expansion valve.

1. Check for leaks and repair Add refrigerant.
2. Replace compressor.
1. Check supply voltage for excessive line drip.
2. Replace compressor motor.
3. Check all connections and tighten.
4. See Corrective Steps for high discharge pressure.
5. Check supply voltage. Notify power compnay. Do not

start until fault is corrected.
6. Provide ventilation to reduce heat.

7. Repair or replace starter or time delay mechanism.

1. Add facilities so that conditions are within allowable
limits.

2. Open valve.
3. Replace gasket.
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Supplied by:

Installed by:

IT F,[’,I 18

BROAN BATHROOM FANS

Morgan & Kirkman Associates, Inc.
P.O. Box 172
Fayetville, N.C. 28302
PH: (919) 484-5796

Parts can be furnished by
above supplier.

Ramsey Air Conditioning, Inc.
P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414.





BROAN .,-

A NORTEK COMPANY
PHONE (414) 673-4340 DoU-N-S606.9330

MINTENANCE & OPERATING INSTRUCTIONS LOW ZONE FANS

All Broan ceiling fans may be oerated on 115/1/60 circuit. It may be

oerated for continuous duty by being wired direct to electrical panel

by a wall mounted 115/1/60 toggle switch or with an electric time switch.
Your Broan fan should be serviced annually by removing the ceiling grille,

and cleaning the centrifugal fan blades to remove lint. In some atmos-

phere, it may be necessary to remove fan wheel and clean with a grease

dissolver which is available in most department stores. Should you have

any questions regarding your Broan products, lease contact the nearest
Broan distributor.





CEILING WAL
VENTILATING

1. ALL ELECTRICAL WORK MUST BE DONE IN
ACCORDANCE WITH LOCAL AND/OR NATIONAL
ELECTRICAL CODE AS APPLICABLE FOR SAFETY,
THIS PRODUCT MUST BE GROUNDED. IF YOU
ARE UNFAMILIAR WITH METHODS OF INSTALLING
ELECTRICAL WIRING, SECURETHE SERVICES OF A
QUAILIFIED ELECTRICIAN.

2. TURN OFF POWER AT SERVICE ENTRANCE
BEFORE INSTALLING, WIRING OR SERVICING
THIS PRODUCT.

3. CAUTION: Always ventthis product to the outside-
NOT into spaces within walls or ceilings, attics,
crawl spaces, garages, etc.

4. To avoid motor bearing damage and noisy and/or
unbalanced impellers, keep drywall spray, construction
dust, etc. off power unit.

5. Fireplaces, gas furnaces, water heaters and the like,
require proper flow of combustion air and exhaust.
Make sure this flow is not altered when using any
exhaust fan.

6. Please read specification label on product for further
information and requirements

TOOLS AND MATERIALS REQUIRED,
[] Straight-blade screwdriver
[] Hammer
[] 4- nails
[] Wall control

1. Unplug the motor and remove the sheet metal screw
next to the receptacle. Lift the fan assembly out of the
housing.

[] 3" round duct and elbows, (as needed)
[] Roof or wall cap
[] Duct tape
[] Electrical supplies of type to comply with local

codes

PREPARE THE FAN

2. Remove the electrical knockout on the top or the side
of the housing. Insert screwdriver into slot in knockout
and bend knockout back and forth to break tabs

.,,, -.. -INSTALL THE FAN
3. Choose the location for your fan. For best possible

performance, use the shortest possible duct run and a
minimum number elbows

4. Nail housing to stud or joist. Use embossed measuring
guides to position housing for proper wall or ceiling
thickness IMPORTANT: MAKE SURE HOUSING IS
FLUSH WITH FINISHED CEILING OR WALL. To ensure
a solid, quiet installation, make sure nail heads are
small enough tofit through larger opening in keyholes,
yet large enough to hold unit securely in smaller
keyholes Use four nails

" " GROUND

\

Turn off electrical power at service entrance and bring
power cable in using appropriate connec’,or. Wire
black to black, white to white. Insert ground wire into

grounding clip and secure to scroll band notch.

CAUTION: DO NOT ALLOW WIRES TO HANG OVER
EDGE OF SCROLL BAND. Push all wiring up into
corner of unit. Wire left hanging over this edge will

become pinched or severed when fan assembly is
installed. Electrical shock may result.





6. Install the 3" round duct onto the damper/duct
connector. Tape the joint and extend the ducting to a
wall cap on roof cap. Make sure that the damper
operates freely. Ceiling or wall can now be finished.

7. Replace the fan assembly removed in Step ]. Secure
with sheet metal screw and plug in motor.

8. Squeeze grille springs together and insert springs into
slots in fan assembly. Push grille up against ceiling.

SERVICE
KEY PART NO.
:NO.

97006158
2 97007357
3 99080216

99080217
99080165
99080466

4 99080095
5 99110446
6 99110379
7 99020116
8 97006967
9 99270011
10 97003922
11 97006987
12 99170245
13 99260466
14 99390015

Always orderby"Part

TURN OFF ELECTRICAL HOUSE ,CURRENT
AT SERVICE ENTRANCE BEFORE WIRING

BLACK

RUN
(bol’o 2 WIRE

green wle) WITH GROUND WIRE

FAN
RECEPTACLE

SWITCH BOX

TOGGLE
SWITCH

LINE
IN

PARTS ’"
DESCRIPTION

Grille (670, 671,675)
Grille (688 & 689)
Motor (688)
Motor (689)
Motor (670)
Motor (671)
Motor (675)
Blower Wheel (670 & 671)
Blower Wheel (688 & 689)
Blower Wheel (675)
Housing
Receptacle
Damper/Duct Connector
Motor Plate
8B x Slotted Head Screw (2 re)
Nut(2 re)
Grounding Clip

NO"- Never by "Ke No.

BROAN ONE YEAR LIMITED WARRANTY
Broan Mfg C(x, n warrants that its products will be free from defects in materials orworkmanship for a period of one yearfrom the date of

ori ina purchase Dur ng this one-year per od, Broan w repa or replace, at its option, any product or part which is found to be defective

under normal use and service without charge. Broan’s obligation to repair or replace, at Broads option, shall be the purchaser’s sole and

exclusive remedy under this warranty.
THIS WARRANTY DOES NOT EXTEND TO FLUORESCENT LAMP STARTERS AND TUBES, FILTERS, DUCTS, ROOF CAPS, WALL CAPS
AND OTHER ACCESSORIES FOR DUCT NG. This warrant7 does not include normal maintenance and service and does not apply to any

products or parts which have been subject to misu.se negl pence, accident, improper maintenance or repair by others than Broan, faulty

installation or installation contrary to recommenoed insta,ation instructions,

THERE IS NO OTHER EXPRESS WARRANTY. BROAN HEREBY DISCLAIMS ANY AND ALL IMPLIED WARRANTIES, INCLUDING BUT
NOT LIMITED TO, THOSE OF MERCHANTABIL TYAND FITNESS FOR A PARTICULAR PURPOSETO THE EXTENT PERMITTED BY LAW.
The durat on of any mp ed warranty wh ch cannot be disclaimed is limited to the one-year period as specified in the express warranty.
Sume states do not allow limitation on how long an implied warranty lasts, sothe above limitation may not applyto yo,, BROAN SHALL NOT
BE LIABLE FOR INCIDENTAL, CONSEQUENTIAL ORSPECIAL DAMAGESARISING OUTOFOR IN CONNECTIONWITH PRODUCT USE
OR PERFORMANCE EXCEPT AS MAY OTHERWISE BE ACCORDED BY LAW. Some states do not allow the exclusion of incidental or
consequential damages, so the above exclusion or limitation may not apply to you This warranty gives you specific legal rights, and you
may also have other rights which vary from state to state. This warranty supersedes all prior warranties,

For serv ce, notify Broan Mf Co. Inc, Hartford, Wisconsin 53027 (Telephone: 414-673-4340) or, in California, notify Broan Mf Ca, Inc,
La M rada, Ca forn a 90638 (Telephone: 213-926-0595), giving the model iiomOer, p.,:t.idtification and nature of any defect in the

product or part At the time of requesting warranty serv ce, ev dence of the orig na purchase date must be presented.
BROAN MFG. CO INC.
926 West State Street

Hartford, Wl 53027

99040881B





INSTALLATION INSTRUCTIONS
HOUSING
R emove motor assembly before installing unit.
(Store assembly and grille in carton until needed.)

BATHRO0; VENTILATOR

Nail housi,ng to .stud or joi.st.
Use emDosseQ measuring
guides to position housing for
proper wall or ceiling thick-
ness. IMPORTANT: MAKE
SURE HOUSING IS FLUSH
WITH FINISHED CEILING OR
WALL. USE FOU.B NAILS TO
ASSURE SOLID, QUIET IN-
ST ALL AT ION.

2. Remove knockout and bring
power cable into position.
Wire black to black and white
to white. Insert ground into
bottom of grounding clip and
secure to scroll band notch.

FINISH

Snap 3" damper/duct connector
on to housing making sure tabs
on connector lock in housing
slots. (Top of duct connector will
be flush with top of housing.)

Install 3" round cluct onto dam-
per/duct connector, tape and ex-
tend to wall cap, roof cap or attic.
To insure damper operation,

make sure that duct is relatively
round. Seam of duct should be
at top or bottom.)

GRILLE

NOTE: To avoid motor bearing
damage and/or unbalanced and
noisy impellers, keep drywall
spray, construction dust, etc.
off power unit.

5. Remove screw from receptacle
bracket and slide motor assembly
into the housing with the retain-
ing tabs in the slot and discharge
outlet.

6, Secure motor assembly with
single screw. P lug in.

7. To install grilles equipped with spring fasteners, squeeze the two ends of each spring fastener together
and insert each into slots provided. Push grille up to ceiling.

Manufecturin workmanship original During

99040350F





ITEM 19

SUNROC DRINKING FOUNTAINS

Supplied by: Ferguson Enterprises, Inc.
P.O. Box 3037
Wilmington, N.C. 28406
PH: (919) 343-1510

Parts may be furnished by
above supplier.

Installed by: Ramsey Air Conditioning, Inc.
P.O. BOX 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414





PLEASE LEAVETHIS WARRANTY WITH OWNER.

SUNROC WATER COOLER

,,     LIMITED WARRANTY
’. "’’ "$UNROC CORPORATION (SUNROC) warrants the water cooler when installed in accordance with the installation
:i .instructions, against defects in material and workmanship as follows:

1, Otto (1) year from the date of installation or 18 months from date ofshipment, whicheveroccurs first,SUNwill. relmir or replace any defect.ivt part which, upon SUNROC’S sole determination, is a result ofdef.."re
or workmanship.. In addition, SUNROC will, for a further 4 years, warrantthe complete hermetically safiltIed refrigeration system which
includea the compressor, evaporating coil, filter dryer, and condensing coil. This does trot cover the cooling fort

’..thernmtat, fan motor, fan, relay, overload or capacitors.

swarranty does not cover any damage due to accident, misuse, aluse, negligence, or any part ofthe watersemift
:have become fouled due to liming, dirt, unsatisfactory water conditions, or faulty plumbing.
Adjustments to the water stream and temperature, field service calls to replace or install parts, and nauthorizedervioe work
cannot be claimed under this warranty. Finish deterioration due to normal use or exposure is not covered by this:wm’ranty,

Toobtain warranty service, you must call either the factory or an authorized service agent..For the nearest tuthm’ized sevioe
enteror Sunro factory service, call 215-459-’ 1100 and ask for Service Manager,

States only.

OWNEr’S OBLIGATION
’o pay for services not covered by this wm’ranty such as minor adjustments to flow and terarurafid to

!: To prelmy the freight to Sunroc or authorized service center for any part or cooler retumedender this warrant!:
-’.::,, To provide the cooler serial number when making claims as age can only be determined by this numher.

"iiiuv,,,CTUmm’s OaLmtd’iOS
SUNROC’s obligation under this warranty is limited to repairing or replacing any part ofthe water cooler which,upon
examination, is found to be defective due to workmanship or material, Claims will not be accepted ifserial is
mutilated or removed.

The warranty includes freightby the most economical means to the nearest service center, if after examination.
result ofworkmanship or materials. Do not send coolers or parts without authorization fromSunrocor its agent:. The cooler
houldordy be returned to the factory or service center ifone ofthe foflowing parts fail. ,
Aiy tmrt of the sealed refrigeration system

coil assembly

looler assembly

should not he returned ifwater leaks occur at one ofthe top fltting
Repair or replacement as provided under this warranty is the exclusive remedy ofthe user. SUNROCsh not he liable for
any incidental or consequential damages for breach ofany express or implied warranty on this product. Except to the extent
ibyapplicable law, any implied warranty of merchantability or fimesa for a particular purple on this product is
;knited in duration to the duration of this warranty.

Some states do not allow the exclusion or limitation of incidental or ctmsequential damages, or allow limitatiom On how long
an implied warranty lasts, so the above limitations or exclusion may not apply to you. This warranty gives ou slecific legal
rights, and you may also have other rights which vary from state to state.

OMI21B’Revited

SUNROC CORPORATION
Rt. 452, Glen Riddle, Pennsylvania 19037





II.

III.

IV.

This pamphlet should be read before insta[!ation of
the cooler or by nyone who works on the cooler.

INSTALLATION AND MAINTENANCE INSTRUCTION

INSTALLER: Please leave this pamphlet with customer

INTRODUCTION

Every cooler is checked and run lfore leaving the factory to make sure it works cor-

-ectly. All controls, capillary lines, valves, bubblers, and other equipment,are set

for correct operation. The cooler, when it meets safety and quality performanc stan-
dards, is boxed and marked for shipment. Follow the in..tructions provided below to

install the unit.

INSTALLATION

A. Main Drain A drain fitting is provided on every cooler. -o not reduce the size of
the drain line. The drain should be connected first and all joints must be water-
tight, and a drain trap must be installed according to good plumbing practice and

requlations. See back of this sheet for location and size.

B. Water Supply Connect the water supply to the inlet fitting provided. For location,
see back. of this sheet. For models with lowside drain, do not connect water supply
to lowside drain fitting as the coil will freeze and split. Before finlly connecting

flush the supply line out until clean. Warranty claims will not be accepted if the

valve or coil have been blocked with foreign matter of any type. If a clear water

s.uppiy cannot be guaranteed, it is recommended that a Strainer, Part No. AO16802,
or an SF7 Water Filter available from Sunroc be installed in the supply line.

Electrical Connections

l. Check first to make sure electrical

D. Fan

MAINTENANCE
A. Cleaning For appearance and hygiene, it is recommended that the top and cabinet be

cleaned regularly with a mild cleaning agent.
B. Keep the air flow vents clean and free from paper, debris, and st to assure good

operation.
Co Water flow adjustments can be made to the bubbler cartridge. See back of sheet for

location and cartridge detail. Note that adjustments to this cartridge are not cov-

ered by warranty.
D. Stoae of cooler If location of cooler is such that it is subjected to freezing

temperatures, care should be taken to completely drain the drinking water storage

chamber. }ter cooler models must also have the water condenser coils completely

drained.

SAFETY PRECAUTIONS
A.

(supply) voltage is the same as shown on the

cooler serial nameplate. If not the same, do not connect to the electrical suppl[
as a major damage could result.
The cooler must be protectively grounded. Make sure the supply connection is pro-
vided with a protective ground wire. Do not use the cooler if the protective
ground wire is not connected.
The bac..Q_flth._ht..shos the location and type of elezil onne-
the cooler
Assembly- After installation of unit fan blade should turn freely.

Do not allow water to come into contact with live electrical wires as short circuiting

and shocks can occur.

B. WARNING Beware of rotating fans when covers are removed.

C. Care should be taken not to puncture refrigeration system lines. Some lines contain

gas under high pressure
D. Install cooler to conform with all applicable codes including the Mational Electrical

Code.

The Warranty provided with the cooler tells what to do in the unlikely event of a failure

o your cooler. Adjustments to flow and water temperature are not covered by the war-

ranty. For detailed information concerning the maintenance and repair of your water

cooler, contact the factory and request an Instruction Manual.





COMPACT WALL HU,IG TYPE
NOTES:

I. DIMENSIONS IN PARENTHESIS ARE IN MILLIMETERS
I. ALLOW It IN CLEARANCE ON BOTH SIDES OF THE COOLER
FOR AIR CIRCULATION

3. COOLER SUPPLIED WITH POWER CORD AND THREE PRONG PLUG.

THERMOSTAT

PART NO. AO!6241

TURN CLGCKWISE_ TO LOVWATER TEMPERATURE

TURN COUNTERCLOCKWISE

TO TURN COOLER OFF

4, 8 AND 13
IOUGHBIG IN J BUBBLER

CARTR,DGE

PART NO.
CLOCKWISE TO INCREASE \, -/’) -’ B153468

WrRE SCREEN

HAND OPERATED BUBBLER

PART NO. B15342"5

(6)

HANGER BRACKET

101 <Z7O) DIAIN PIPf i O.D.

RECOMMENDED HEIGHT i! -I
i/ALTERNATE LOCATION

FOR
DRAIN TRAP
AND

WATER SUPPLY UNE

NOT.____E SHOULD A REPLACEMENT PARTS LIST BE REQUIRED CONTACT THE FACTORY.
BE SURE TO GIVE THE MODEL RIAL NUMBER OF THE COOLER.

10--.30 8O





ITEM 20

GRLENIE ,K EXHAUST FANS

Supplied by: Hoffman & Hoffman, Inc.
P.O. Box 77258
Greensboro, N.C. 27417
PH: 1-800-632-0432

Parts can be furnished by
above supplier.

Installed by: Ramsey Air Conditioning, Inc.
P.O. Boa 135
jconville, N.C. 28540
PH: (919) 455-0414





NARK NOIN], NO.
RF,’D H.P.

Spec: 05-82-2244
15801-10

MODEL GB PP :3.+.2
BELT DRIVE CENTRIFUGAL ROOF EXHAUSTER$

DIMENSIONAL DATA
MODEL A B

GB-10 22 23%
GB-14 26 233/4
GB-18 30 28

GB-21 30 28
GB-24 34 317/is
GB-30 40 35’5Ae
GB-36 46 381
GB-42 52 441/m
GB-4e 58 471/4

AJCIIOTF.CT: J.N. Pease Associates

mm INFOmATnON
LEa. VOLTS CYC PNiFRAI_ CF’H

60 3 ODP 4350

Sp FAN T.$. BHPRPM
2.50 55+ :3570 10.47

1 ODP 420 .1251 671 1954 .017

REHAgKS

BDp DSW birdscreen

and variable pitch

otor pulley.

BD DS UL705 Thermal

C I ABBREVIATIONS FOR
| SPECIAL FEATURES

DAMPER MOTORIZED
EX. C. EXTENDED CURB
M. S. W. MANUAL

STT SWITCH

C D Darner Onl
23% 4/i 12 14/2 BI

72
GB-54 64 50% 82% 14 ,/:z 54 56’/

A

THE ROOF CURB SHOULD BE lYI" LESS THAN THE CUR CAJ TO
ALLOFO CAtJLKIIIG AIOFLASHINDIMENSIONA GIVEN IS THE INSIDE DIMENSION OF THE. CURB CP. + AIJJIMNUHooDMOTORDRIVE OUT,$HItoOFAIRSTREAM,CUrB CA41," lleenhetk









MODEL

Model GB is a centrifugal, belt driven roof exhauster
designed for applications which demand a quiet and

efficient air moving device. This series of fans has been
highly engineered and thoroughly tested to deliver years
of dependable service with minimal maintenance. Strict
attention to quality and performance has led to a
comprehensive line of roof exhausters.

High efficiencies have been achieved through the use of a

centrifugal blower style wheel and a matched inlet

venturi. This combination has resulted in lower speeds
and reduced sound levels which provide the user with a
product that will operate longer with lower maintenance

cost. A well proportioned housing with a carefully
designed support structure provide for an extremely rigid
construction without obstructing the air passages.

Each size has been thoroughy tested, in Greenheck’s
modern research and development faci;ity to assure
complete and accurate performance ratings. These units

have been tested in accordance with the latest AMCA
standards and licensed to bear the AMCA Certified
Ratings Seal for both air and sound performance.

Nine sizes are available ranging from 10 to 48 inches with

capacities from 800 to 25,000 CFM. Additional construc-
tion features are described below.

Model GB is complemented by a complete line of

accessories to match this unit to your application, reduce
installation time and minimize installation costs.

CONSTRUCTION FEATURES

1. An aluminum motor cover is easily re-

moved to gain access to motor and drive

assembly.

2. The shroud is constructed of heavy gauge
aluminum with a rolled bead for additional

strength and improved appearance. In-
ternal structural members and windband

combine to form a rigid framework to

support the wheel and drive assembly. All

steel components are either of galvanized
material or coated with Perma-Tector,’" a

fused epoxy coating, and assembled with

noncorrosive fasteners.

3. Loosening fasteners located on the sup-
port pan allow for wheel clearanceadjust-
ment. Removal of these fasteners allows

for complete removal of entire drive as-

sembly and wheel without removing fan

from roof or dismantling the fan housing.

4. The deep venturi shaped inlet cone and

matching wheel cone provide a low

turbulence air intake. This combination
reduces intake losses and sound levels.

The curb cap is one piece construction to

assure weather tightness.

5. A conduit chase is provided for running

electrical wiring through the curb into the

motor compartment.

6. An aluminum, backward inclined non-

overloading centrifugal wheel is utilized to

deliver maximum efficiency while requir-

ing minimal maintenance. The blades are

securly riveted to a heavy back plate. The

wheel cone is located and attached to the

blades with slots and tabs to assure a

completely rigid assembly which will not
creep out of balance. Each wheel is

statically and dynamically balanced to

reduce vibration and noise transmission
into the building.





Greenheck’s NEWEX (air exhauster) series represents a

new generation of spun aluminum fans developed to
exceed the current engineering specifications which

demand rugged, economical and efficient air moving
devices. The NEWEX series and its concepts span
Greenheck’s entire line of spun fans (upblast, roof and

sidewall).

Design concepts and unique manufacturing methods
have been optimized to develop an exceptional series of
exhausters. Innovative concepts which utilize material

and manufacturing methods more efficiently enhance the

performance, appearance and quality of the finished

product. All factors which benefit the architect, specify-
ing engineer, contractor and end user.

Appearance, quality, performance and Greenheck make

the NEWEX series an ideal selection for your next

application.

GREENHECK FAN

CORPORATION
Schofield, Wisconsin 54476

7. Permanently lubricated, sealed ball bear-

ing motors are used to provide years of

trouble-free operation with minimal

maintenance.

8. Drives are sized for a minimum of 165%

of driven horsepower. Machined cast

iron motor pulleys are factory set to the

required RPM and adjustable for final

system balancing. Belts are the non-
static, oil resistant type. Ground and

polished steel drive shafts and per-
manently lubricated sealed ball bearing
pillow blocks assure long trouble-free
operation.

9. The drive frame, bearing and motor

plates are constructed from heavy gauge
steel. Belt adjustment is accomplished
by loosening easily accessible fasteners,

sliding motor to desired position, and

retightening fasteners.

10. The entire drive assembly and wheel are
supported by vibration isolators.

11. Motor is located out of the exhaust

airstream. This compartment is ven-
tilated with fresh air to keep motor cool

and provide years of dependable service.

This cooling air is drawn through the

opening between the hood and shroud,

over the motor and discharged through
the support pan.

Greenheck Fan C0rp0rab0n certifies that the GB
Models shown herein hcensed to bear the
AMCA Seal. The ratings shown based tests
made accordance wdh AMCA Standard 2]0

and AMCA Standard 300 and comply wdh the
requ=rements of the AMCA Certified Rahngs
program

The sound ratings shown obtained
accordance with AMCA Standard 300, test setup
No loudness values Sones at distance ot

feet calculated in accordance wth AMCA
Standard 30]. ]he AMCA Cerhhed Ratings
Sound Seal applies to S0ne Ratings 0nly.





SELECTION AND APPLICATION DATA
APPLICATION

This catalog contains comprehensive data regarding the air and sound

performance of GB exhausters. The data presented will aid in

specifying, selecting and applying these fans in successful ventilation

SELECTION
In most applications, two or more fans will be capable of attaining the

required airflow and pressure. The final slection must weigh factors

such as cost, horsepower, noise or space limitations. Larger fans tend to

run slower, generate less noise, require less horsepower and have lower

operating costs. Smaller fans run faster, have steeper performance

curves and lower initial costs. The optimum selection rests in analyzing

each application on its own merits based upon the factors given above.

Model GB fan ratings have been selected based upon motor thermal

capabilities. In most cases, this allows for the motors to be successfully

operated in their service factor range. This does not reduce motor life or

performance and, therefore, is economically desirable. For applications
in which the motor must not exceed its nameplate amperage rating, the

following precaution must be taken. The belt drive losses must be

accounted for.

Selecting a fan load with a five to ten percent lower BHP rating than the

motor nameplate rating will assure a nonoverloading condition.

(Example: 1/2 H.P. motor would require a maximum .45 BHP fan load).
This procedure should also be followed when motors such as totally

enclosed fan cooled or two speed are specified, since they, in many
cases, do not have service factors.

In order to assure proper fan performance caution must be exercised in

the fan placement and connection to the ventilation system. Obstruc-
tions, transitions, poorly designed elbows, improperly selected
dampers, etc. placed immediately ahead of the fan can cause reduced

performance, excessive noise generation and increased mechanical

stressing. For performance to be as published, the system to which the

fan is to be connected must provide uniform and stable airflow into the

fan.

Model GB fans are belt driven and have adjustable motor pulleys. The

speed of the fans is factory set for the specified RPM but can be varied

for final system balancing. The change in performance which occurs
can be determined by the use of fan laws shown below.

CFM -, RPM,/CFMI: Ps2 -k aPM,/ Ps,: BHP - RPM,/ BHP,

NOTE: Subscript indicates existing conditions.

Subscript 2 indicates new conditions after speed change.

A miniumum curb height of 8 inches is recommended. In areas where

snow may be a problem, this height should be increased.

SOUND

Sone levels have been included on the performance pages to providea
means of quickly evaluating the relative loudness of fan selections.

Sound data has also been presented in several other forms as presented
on Pages 13 and 14.

Poor Poor Good

TYPICAL SPECIFICATIONS
Roof exhaust fans shall be of the centrifugal, belt driven type.

Construction of the fan housing shall be of heavy gauge aluminum

mounted upon a rigid support structure which affords minimal

resistance to airflow and noise generation. The fan wheel and inlet cone

shall be aluminum and of the high performance, centrifugal blower type.

Wheels shall overlap the spun inlet venturi for maximum performance.
Wheels shall be statically and dynamically balanced to assure smooth

and vibration-free operation. Entire drive assembly shall be mounted on

vibration isolators.

Motor and drives shall be isolated from the exhaust airstream. Air for

cooling the motor shall be taken into the motor compartment from a

location free from discharge contaminants. Motors shall beof the heavy

duty type with permanently lubricated, sealed ball bearings.

The entire drive assembly and wheel, as a unit, shall be removable

through the support structure without dismantling the fan housing. The

wheel shaft shall be mounted in heavy duty, permanently sealed pillow

block ball bearings. Drives shall be sized for a minimum of 165% of

driven horsepower. Pulleys shall be of the fully machined cast iron type,

keyed and securely attached to the wheel and motor shafts. The motor

pulleys shall be adjustable for final system balancing.

All fans shall bear the AMCA Certified Performance Seal for both air and

sound performance.

Fans shall be Model GB as manufactured by Greenheck Fan Corpora-

tion of Schofield, Wisconsin.

ELECTRICAL CHARACTERISTICS

Single phase, single speed motors are available in 115 or 230 volts, in

open, totally enclosed and explosion-proof frames, in the following H.P.

ratings: V4 thru 2 H.P.--1725 RPM.

Single phase, two speed, two winding motors are available in 115 volt

rating, in open, totally enclosed and explosion-proof frames, in the

following H.P. ratings: 1 thru 3 H.P.--1725/1140 RPM.

Single phase, two speed, two winding motors are available in 230 volt

rating in open, totally enclosed and explosion-proof frames, in the

following H.P. ratings: ’, thru 2 H.P.--1725/1140 RPM.

Three phase, single speed motors are available in 208-230/460 volts, in

open, totally enclosed and explosion-proof frames, in the following H.P.

ratings: 4 thru 5 H.P.--1725 RPM.





Model GB- 10
.....

MAXIMUM BHP (RPM/1000)3 X 0.057
MAXIMUM RPM 1800
MAXIMUM MOTOR FRAME SIZE 56
(Consult factory regarding larger frame sizes)

DIMENSIONAL DATA

/tMay vary depending upon motor size.

Approximate drive combination range.

PERFORMANCE SHOWN IS FOR
MODEL GB WITHOUT INLET OR OUTLET DUCTS

Greenheck Fan Corporation
Schofield, Wisconsin 54476
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BHP DOES NOT INCLUDE
DRIVE LOSSES 4





Model

MAXIMUM BHP (RPM/900)3 X 1.994
MAXIMUM RPM 950
MAXIMUM MOTOR FRAME SIZE 182T
(Consult factory regarding larger frame sizes)
DIMENSIONAL DATA

May vary depending upon motor size.
Approximate ddve combination range.

Greenheck Fan Corporation
Schofield, Wisconsin 54476

40%

PERFORMANCE SHOWN IS FOR
MODEL GB WITHOUT INLET OR OUTLET DUCTS

BHP DOES NOT INCLUDE
DRIVE LOSSES 8





BIRDSCREEN
Expanded metal birdscreen is avail-

Iable. The and mesh of thedesign
screen has been selected to prevent
the entrance of foreign objects and
minimize resistance to airflow. The
birdscreen is factory installed when ""
specified. "<

MANUAL STARTERS
Manual starters are available for single
phase and three phase motors in both
one and two speed applications. These
starters are available for applications
up to two horsepower. Starters are
shipped separate from unit.

PROTECTIVE COATINGS
Special finishes are available for pro-
tective or decorative applications.
Consult your representative or factory
for complete information,

EXTENDED BAE
Extended bases are available for exten-
ding the discharge of the unit above the

roof line. These bases are also recom-
mended for mounting dampers when

ready access is required. A gasketed
access door is located at the front of
the base.

DAMPERS
Gravity or motorized dampers are
available for mounting in the roof curb
or duct. These dampers feature sturdy
frames with prepunched mounting
holes, aluminum blades with felt edges
and a balanced design for minimal

resistance to airflow. Recommended
sizes are shown on performance
pages.

DISCONNECT SWITCHES
Disconnect switches are available for
all standard electrical requirements.
When ordered, they are mounted in the

motor compartment.

SOUND CURBS
Sound curbs are available for use with

Model GB units. The curb is const.ruc-
ted of heavy gauge steel (aluminum is

optional) welded throughout. Rigid
fiberglass board of six pound density is

utilized for the curb wall insulation.

Further sound attenuation is achieved
by the use of baffles constructed of
perforated aluminum filled with

fiberglass insulation. The baffles are
streamlined to minimize resistance to
airflow and removable to gain access
to the dampers.

For further information regarding
sound attenuation, airflow resistance

and dimensional data, consult Green-
heck’s sound curb catalog.

ROOF CURBS
Several curb styles are available for
ease of installation. Greenheck curbs
feature wooden nailing strips held in

place by screws and a metal wrap-
around. Fiberglass insulation is firmly

attached to the curb sides to minimize

condensation and reduce sound levels.

Curbs are available in galvanized
steel or aluminum construction. Op-
tional damper holding trays are avail-

able when specified.

See Greenheck’s curb catalog for

complete constructional details and
sizing instructions.

15

Fan Corporation
Due to continuing research Greenheck Fan reserves the right to change specifications without notice.





Camp LeJeune.

MARK MODEL

EF-2 SDE-lO.32-D

Spec 05-82-2244/15801-9/pp ?5
SDE PROPELLER

J. N. Pease Associates

FRAME CFM SP T. S.

ODP 500 125 4056

REMARKS

SDE DIM. DATAFAN
SDF--$ $ I’--’

D E iDampr. O.D..
SDI0 1$ 13 2 7 I 12x12 10

ABBONS FOR SPE FEATURE
B. D. BACD
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Greenheck

The SDE A complete line ol panel fans designed to
move air in the low pressdre range of O to Y2 inch.
Since most applications of this type of fan place it in the

proximity of hearing, much attention has been spent on
getting a quiet running fan. The design of the guard
removes any obstruction from the passing blades, thereby
reducing beats and turbulance.
The deep spun fan orifice directs the air smoothly to the

propeller blades with a minimum of disturbance.
The fan panel is constructed of steel and coated with

Perma-Tector" to provide a lasting finish.
The guard is constructed of heavy gauge wire, and

finished in a zinc plated surface.
Neoprene rubber mounts are employed to isolate motor

noise at the point where the motor is attached to the guard
rather than at where the guard attaches to the panel as in
many designs. This prevents the noise from going any
further than the motor itself.

MODEL

SDE-- 8

SDE-- 10

SI )t 2

SDE-- 14

SDE--20

A B C D E Damper O.D.

13 12 2 7 I0xi0 8

15 13 2 7 12x12 10

16V; ?’ I0] 14|4 1218

20 18/ 3 111 16x16 14

22 20/: 3 11 18x18 16/2

24 22Y2 33 14 20x20 18y2

26 24y2 3 14 22x22 20

Page





ADE A,.

SDE-8-24-E

SDE-8-24-D

SDE-8-32-E

SDE-8-32-D

BLADE DIA. 10

SDE-10-24-E

SDE-! 0-24-D

SDE-10-32-E

SDE-10-32-D

27 .004

117 .010

51 .006

229 .014

1/80 I050 2199 206 .o02 ,8 .oo4

1/80 1550 3246 305 .007 204 .009

1/80 1050 2199 265 .004 66 .006

1/80 1550 3246 392 .o11 267 .o13

1/40 1050 2748 402 .005 172 .009 145 .010

1/40 1550 4056 594 .017 466 .022 429 .025

1/40 1050 2748 519 .010 260 .014 210 .015

1/20 1550 4056 765 .030 632 .036 588 .038 332 ,047

SDE-I 2-24-E

SDE-I 2-24-B

SDE-! 2-24-D

SDE-! 2-24-A

SDE-12-32-C

SDE-I 2-32-B

SDE-12-32-A

SDE-12-40-C

1/20 1140

1/20 1550

I"/12 1725

I/20 860

1/20 1140

I/8 1725

3299 707’

3581 768

4869 1044

5419 1162

2702 726

3581 962

5419 1456

2702 8,o

.014 572

.035 901

.048 1034

.011 363

.026 753

.092 1316

.O2O

.044

.O59

.017

.033

.I0

419 .018 195 -.0271
$21 .021 269 .032

865 .046 678 .054

1001 .061 838 .07t 599 .086

288 .020

683 .035 347 .048

358 .025

SDE-14-24-C

SDE-14-24-B

SDE-14-24-A

SDE-14-32-C

SDE-14-32-B

SDE-i 4-32-A

1/20 860 3150 925:

1/20 1140 4176 1227

I/8 1725 6319 18561
1/20 860 3150 143

1/12 1140 4176 1515

I/4 1725

.013 528 .02

.029 998 .04

.I0 1702 .12

025 801 03

.057 1288 .07

6319 2292 .2o 2148 .21

PERFORMANCE SHOWN IS FOP SDF WIIHOUT DUCTS.

,91.0241

121 .0461 519 3881

531 .12 1479 1263

’2 .035 337 .050

CONTINU[D ON NIX[ PAC’,f

Page 2





The motor side guard is

structed of heavy gauge wire.

It complelely encloses |he

ning components of the tan and
eliminate any possibility of

danger to persons the fans.
Ihe lop and boHom s,;c.fions at
the guard is removable to per-
mit to lhe motor drive

and bearings for servicing and

maintenance.

FAN GUARD

When opposite motor side pro-
tection is required a heavy
gauge mesh guard is available.
It is illustrated in the photo to the
right.

DAli/IPER$

AUTOMATIC MOTORIZED

MODEL WD-300
Model WD-300 dampers are available in gravity or

motorized configurations. These dampers have the

following construction features:

* Sturdy frames with prepunched mounting holes.

Aluminum blades with felt on closing edges.

Damper pins secured in bushings for smooth and quiet

operation.
A balanced design which affords minimal resistance to

airflow.
Model WD dampers are available with 115 volt, 230 or

460 volt motor packs.

Heresite is a phenolic resinous coating. This coating is of

the heat hardening type. It is nontoxic, odorless and taste-

less after baking. It is not injuriously affected by the fol-

lowing chemicals:

Sulphuric acid
Phosphoric acid
Esters, ethers
Organic carboxylic acids
Organic fatty acids
Glycols, glycol ethers
Alcohols, alcohol ethers
Sulfurous acids, sulfur

dioxide

Ketones, aldehydes
Hydrocarbons
Gasoline,’ oils, lubricants
Refrigerants
Inorganic salt solutions

of all types
Ammonia solutions and

mild alkalis

Phenolic-epoxy coating is resistant to acids, solvents, con-

centrated caustics and strong detergents.

Vinyl coating has very good flexibility, and resists most

chemicals. It has excellent resistance to weathering.

Single Phase, single speed motors are available in l5

or 230 volts, in open, totally enclosed and explosion
proof frames, in the following HP. ratings:

1/4 thru 3 HP 1725 RPM.

1,"8 thru 2 HP 1140 RPM.

1/12 thru 1/ HP 860 RPM.

1/12 thru HP 600 RPM.

Single phase, two speed, two winding motors are avail-

able in 115 volt rating, in open, totally enclosed and ex-

plosion proof frames in the following HP. ratings:

4 thru 3’4 HP 1725 RPM.

1/8 thru 2 HP 1140 RPM.

Single phase, two speed, two winding motors are avail-

able in 220 volt rating in open, totaly enclosed and ex-

plosion proof frames, in the following HP. ratings:

1,/2 thru 2 HP 1725 RPM.

Three phase, single speed motors are available in 208-

220.440 volts, in open, totally enclosed, and explosion

proof frames, in the following HP. ratings:

1/4 thru 7}/ HP 1725 RPM.

8 thru 10 HP 1140 RPM.

2 thru 10 HP 860 RPM.

1/2 thru 5 HP 600 RPM.

Three phase, two speed motors, two winding or single

winding are available in 208-220 or 440 volts in open,

totally enclosed and explosion proof frames, in the follow-

ing HP. ratings:

2 thru 7V HP 1725 RPM.

2 thru 10 HP 1140 RPM.

2 thru 10 HP 860 RPM.

i ,:

BLADE TIP SPEED--R.P.M.

DIA. 580 860 1140 1725

20 3036 4504 5970 8920

24 3644 5404

30 4555 6754 8954
36 5-- - 174 6258
2 377 -- -6----]2
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CONTROL SYSTEM FOR MECHANICAL BLDG.

Designed &
Installed by: Jay Johnson Company

1612 Dixie Trail
Raleish N.C. 27607
PH: (99) 787-6581

Parts can be furnished by
above supplier.

Mechanical
Contractor: Ramsey Air Conditioning, Inc.

P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414





FOR

__C_A_ I FJEUNE, C

Per 3.6.1. Heating/Cooling Control (System -Bld6. 4,41)
S-1 "ON-OFF" Switch energizes system.

S-2 "COOL-AUTO-HEAT" Selects mode.

Thermos :.-i ,.... lb in OA set at 65* indexes for heat/cool
operation. Cool and heat indicating lights determine INDEXED position.

When heating is indexed, the heat index relay R-5 is energized/

heat index light is on.

With CR-1 de-energized-changeover valves V13 and V5 position for

H.W. flow and relay R-5 allows converter (control) operation.

Hot water pump operates when valves position to energize R-2.

To chan6e to cooling switch S-2 or thermostat T-I first indexes

to cooling which turns on cool index light heat index light goes off.

Re&y R-5 drops out to close converter control valves, and water

circulation continues with H.W. pump until temperature cools to setting

of AO-1.

At this time changeover’ relay CR-I energizes to position main

changeover valves V13 and V5 to cooling flow. When both are properly

positioned, relay R-2 is de-energized. Relay R-3 energizes to start

C.W. circulating pump and a&low operation of chillers by dual chiller

operating program.

Per 3.6.2. Chiller Oeration and Prosramming
Indexing for heating or cooling operation is as previously described.

When chilled water pump (P-l) is permitted to operate by EMCS and

indexing, flow switches allow respective chillers to operate from factory

furnished control’s.

r 3.6.3. Hot Water Control

An outdoor reset controller (CC-I) with sensors in water leaving

converter and in outside air, modulates two steam regulating valves V11

and VI0 in sequence to maintain leaving water temperature or pre determined

schedule.

When H.W. pump and heating is not indexed ON, an override relay causes

both valves to go to closed position.





Seque.nce of Operation for UI!’P, Canp I,ejeune, N.C. continued.

Per 5.6.6. Mechanical .Equipment Building (411) Exhaust Fan

On rise in temperature above setting (85*) of thermostat (T-6),
fan shall start and outside air intake damper (D-4) shall ope. On

drop, reverse shall occur.

Per 3.6.10 Hot Water Storage Heaters

Steam control valves for domestic hot water tanks are self-

contained. Tempering water vs/ve is also self-contained.

Domestic water recirculating pump P-3 is controlled from squastat

(T-8) located in return, set at 110- F. to cycle pump on temperature
drop.





GeneralInstructions
TC-4100 Series
TC-4200 Series

Bulb Thermostats
Return Air Thermostats

For on-off control of media temperature in ducts, tanks, liquid
lines, etc.

TC-4100 Series one stage units control one electrical circuit.
Available in single or dual bulb configurations. (See Perform-
ance Table.)

TC-4200 Series two stage units control two electrical circuits
in sequence. Available in single or dual bulb configurations.
(See Performance Table.)

Typical Single Bulb
(Single Two Stage)

Dual bulb units are used to vary the control point of the
controlled media as a function of outside air temperature. The
ratio specified is outdoor to indoor. A unit with a to 1-1/2 ratio
will increase the water temperature 1-1/2F for a IF
decrease in outdoor temperature.

Air bulb units feature a coiled, fast responding air bulb. Used
in return air control applications.

Device: Liquid filled thermal element actuates one snap act-
ing SPDT switch per stage. Large color coded terminals. Set-
point adjustment dial plate is marked in F on one side and C
on the other. The thermal differential is adjustable within the
limits shown in the performance table. The mechanism is
enclosed in a metal case and the cover, and has 1/2-inch to
3/4-inch conduit opening in the bottom of the case. Remote
bulbs are suitable for immersion, duct, or outside air mounting.

Typical Dual Bulb
(Single or Two Stage)

Dimensions

Bulb Units: 2-1/4" (57 mm) Wide x 4-5/8" (117 mm) High x 2"
(51 mm) Deep.
Air Bulb Units: 2-1/4" (57 mm) Wide x 9" (229 mm) High x 2"
(51 mm) Deep.

Electrical Rating: All Units Except TC-4115"

Switch Rating (50/60 Hz) 240V

Full Load Amps 8.0

Locked Rotor Amps 48.0

Pilot Duty VA 360

Non-Inductive Amps (Resistive)

Single Stage 22

Two Stage 8.0

*TC-4115 for System 8000 and dry circuit switching.
Electrical Rating: 1.0 amp at 24 Vac; 25 amp at 24 Vdc.

24V 120V

9.8 9.8

58.8 58.8

60 360

22 22

16 16

Typical Air Bulb
(Single or Two Stage)

LITHO IN U.S.A. 10-83 F-18895-1



Performance and Selection Table

Type

Single Stage
Single Bulb

Single Stage
Dual Bulb

Part
Number

TC-4111

TC-4111-020

Setpolnl Duali- Dimensions

Adjustment Bulb Capillary
Range Ratio (Copper) Bulb (Copper)

6’

TC-4112 100 to 260F

TC-4115"
-40 to 120F

TC-4121

TC-4122 100 to 260F

TC-4123 190 to 350F

TC-4151

TC-4152

10’
Armored

1:1-1/2 30’
70 to 120 F

Each Bulb

1:1

One Stage TC-4166 50 to 90F
Air Bulb

TC-4211
-40 to 120F

TC-4221

TC-4222 O0 to 260 F

TC-4223 190 to 350F

TC 4251

TC-4252

Two Stage
Single Bulb

Two Stage
Dual Bulb

Two Stage
Air Bulb

None

6’

10’
Armored

1:1-1/2 30’
70 to 120F

Each Bulb

1:1

TC-4266

3/8 4"

Indoor Outdoor

3/8 4" 3/8 5-1/2"

3/8 4" 3/8 4"

Coiled
2-1/2x2"

3/8 4"

Indoor Outdoor

3/8 5-1/2" 3/8 4"

3/8 4" 3/8 4"

Coiled
50 to 90F None

2-1/2 2"

Differential

Factory
AdjustableSet

3OF

3OF

3OF

3OF

3OF

*TC-4115 for System 8000 and dry crcuit switching Electrical Rating: 1.0 amp at 24 Vac: .25 amp at 24 Vdc.

"*TC-4151 and TC-4251 For 1-1/2:1 ratio reverse bulbs and use extra dial supplied with unit,

3 to 16F

1.5 to 10F

3 to 16F

2F Fixed

Per Stage
Fixed

Between
Stages

2 to 10F

Per Stage
Fixed

Between
Stages

1.5 to 6.5F

2 to 10F

Per Stage
Fixed 2F

Between
Stage Adj

to 5F

Maximum
Safe Bulb

Temperature

170F

310F

170F

310F

400F

Total of indoor
and outdoor
temperatures

must not exceed
280F

-40 to 145F
Safe Bulb Range

170F

310F

400F

Totalofindoor
and outdoor
temperatures

mustnotexceed
280F

-40 to 145F
Safe Bulb Range

Case
Ambient

Temperature

-40 to 150F

-40 to 150F

-40 to 150F

-40 to 150F

-40 to 150F

-40 to 150F

l-First number of reset ratio typically indicates outdoor air temperature change required to increase the setpoint by the second number

Ratio Selection Table

Outdoor
Temperature

(F)

-3O

-10

-10

+20

*30

Ratio

to 1-1/2

ltol

1-1/2to

to 1-1/2

ltol

1-1/21ol

to 1-1/2

ltot

1-1/2 to

to 1-1 /2

Itol

1-1/21o

to 1-1/2

ltol

1-1/2 to

to 1-1/2

ltol

1-1/2 to
to 1-1/2

ltol

1/21o

Change in Water Temperature for Different Ratios as
Outdoor Temperature Drops from 70F to Design Temperature

Dial Set at 70F

70 to 220
70 to 170
70 to 137

70 1o 205
70 to 160
70 to 130
70 to 190
70 to 150
70 to 123

70 to 175
70 to 140
70to 117

70 to 160
70 to 130
701o 110

70 to 145
70 to 120
70 to 103
70 to 130

701o 110

70 to 97

Dial Set at 80F

80 to 230
80 to 180
80 to 147

80 to 215
80 to 170

80 to 140

80 to 200
80 to 160
80 to 133

80 to 185
80 to 150

80 to 127
80 to 170
80 to 140
80 to 120

80 to 155

80 to 130
801o113
80 to 140
80 to 120

80 to 107

Dial Set at 90F
90 to 240
90 to 190

90 to 157

90 to 225

90 1o 180

90 to 150

90 to 210
90 to 70

90 to 143
90 to 195

90 to 160
90 to 137

90 to 180
90 to 150

90 to 130

90 to 165

90 to 140
90 to 123

90 to 150

90 to 130

901o117

Dial Set at 100F
100 to 250
100 to 200
I00 to 167
O0 to 235
O0 to 190

O0 to 60

100 to 220

O0 to 180
O0 to 153
100 to 205
100 to 170

100 to 147
100 to 190
100 to 160
100 to 140

100 to 175
100 1o 150
100 to 133
100 to 160

100 to 140

100 to 127

Dial Set at 110F
110 to 260
110to210

110 to 245
110 to 200

110 to 230
110to 190

110to215
11010 180

110 to 200
tl0to 170

110 to 185
110 to 160

11010170
tlOto 150

Dial Set at 120F

120 to 270
120 to 220

120 1o 255
1201o 210

120 to 240
120 to 200

120 to 225

120 to 190

120to 210
120 to 180

120 to 195
120 to 170

120 to 180
120 to 160



Dual Bulb Selection

On the dual bulb units, indoor and outdoor bulbs are deter-
mined by the ratio selected. See Performance and Selection
Table. Ratio refers to the outdoor air temperature change
compared to the water temperature change. The dial setpoint
is the water temperature setpoint when the outdoor tempera-
ture is 70F.

To select ratio, it is necessary to know only: (1) outdoor design
temperature, (2) maximum water temperature at outdoor
design temperature, and (3) desired water temperature at
70 F outdoors. Use the Ratio Selection Table to determine the
required ratio based on this information and set the dial per
item (3). NOTE: If a 1-1/2:1 ratio is selected, the extra dial
supplied with the unit must be used.

Example: Select ratio for an installation with a -10F design
temperature and estimated supply water temperatures of 75F
at 70F outdoors and 125F at -10F outdoors. From Ratio
Selection Table, -10F for 1-1/2:1 ratio, note by interpolation
(70F to 123F with dial at 70F, 80F to 133F with dial at
80F) that water temperature varies from 75F to 128F as
outdoor temperature drops from 70F to -10F.

For this application, the 1-1/2:1 ratio should be selected. The
extra dial supplied with the unit would be used, and the dial set
at 75F.

Immersion Well AT-20X

Options

Single bulb units are available with optional capillary lengths of
20’ or 45’.

Accessories: (Order Separately)

Part No.
AT-201
AT-203*
AT-206

AT-208

Liquid Line, or Tank, Bulb Mounting Kit.
AT-209 A Bulb Well is recommended.

(Required with AT-201 or AT-203.)
Concealed Adjustment Kit.

AT-210 Includes plate to conceal setpoint
adjustment and lock cover screw.

AT-211 Outside Bulb Shield

*Requires AT-209 Bulb Mounting Kit

Description

Copper, 3/4" MNPT 9-1/2"
Bulb Well Stainless, 3/4" MNPT 9-1/2"

Copper, 1/2" MNPT 4-1/2"

Duct Mounting Kit for Bulb

Bulb Duct Mounting Kit
AT-208

Liquid Line or Tank
Bulb Mounting Kit

AT-209
(Also Required with

AT-201 or AT-203 Well)

Concealed
Adjustment Kit

AT-210

Pre-lnstallation

Refer to the INSTALLATION and Performance Data applica-
ble to the part number of the device being installed. Make a
visual inspection of the device for obvious signs of damage.
Avoid locations where excessive moisture, corrosive fumes,
vibration or high ambient exists.

Installation

Location

Locate the device allowing proper distance to the bulb loca-
tion. The case can be mounted in any position. Refer to Figure

for case dimensions.

Procedure

Remote Bulb Models
Air Bulb Models Mounting in Return Air Duct

1. Remove cover and provide 2 holes for #10 round head
screws using the housing as the template or by using the
dimensions shown in Figure 1.

2. Partially insert the mounting screws in the screw holes. Fit
the housing over the screws, slide housing down on the
screws and tighten the screws.

Side

4-5/8"

TC-4166

TC-4266
Only

Hole for t/2" Conduit
Knockout for 3/4" Conduit

-5/64"

Bottom

TC-4166
TC-4266

Onl

3-5/8"

TC-4166
TC-4266
Only

1/2"-
1/4"-

Back

TC-4166
TC-4266
Only

Cut Hole in

Duct 2-1/4" W
2-1/2" H for

Mounting in

Return Air

S
7/8’’

13/64"

1-9/16"

5/16"

2-114"

Figure 1. Case Dimensions



Checkout

After installing a thermostat, make an initial check of the

switching action. Verify the switch action by listening to the
switch contacts.

1. Turn the setpoint dial to a temperature above ambient.
This should cause the thermostat to switch, making
orange to brown.

2. Turn the setpoint dial setting down gradually. Orange to
brown must break, making orange to red.

3. Compare the differential of the device to the differential
shown on the performance charts by turning the dial. The
differential of the devices is the difference in dial reading
between the make of orange to brown and the make of

orange to red on single switch units.

Run/Adjust

Setpoint

Screwdriver adjustment. Scales dual marked F on front and
C on back. To change scale, remove spring retaining ring,
select scale and replace retaining ring.

Differential Adjustment

The differential is adjustable by turning the adjustor located on
side of device (see Figure 0).

Single stage: Each line represents approximately 3 F change.

Service and Repair

Calibration

1. With all power disconnected, soak bulb(s) for 0 minutes

at known temperature (must be 70F for dual bulb).

2. Turn dial and note where switch contacts make.

3. Turn dial midway between click points.

4. Turn the calibration nut (located under dial) until the

temperature of the bulb is indicated on the dial. (See
Figure 0.)

NOTE

On two-stage units follow above procedure. "LO" switch

is first stage on cooling applications. "HI" switch is first

stage on heating applications.

Repair

Field repair is not recommended. Replace defective device.

Calibration Nut
(Turn with

1/2" open
end wrench)

Differential
Adjustment

Figure 10

Two stage: Each notch represents approximately 2F change
between stages. (Differential per switch is fixed.)

To adjust differential:

1. Disconnect power to unit.

2. Remove cover.

3. Turn adjustor to approximately desired position.

4. Check out by turning dial and noting dial readings where

switch contacts make.

5. After changing differential, recalibrate See Service and

Repair.

F-18895-1 BK

Bar,l er,.Colrnan Coml anLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN U.S.A.



Air Bulb Models

Mounting Outside of Return Air Duct

1. Prepare duct for mounting by cutting hole and providing
mounting screw holes per Figure 1.

2. Fabricate a cover as shown in Figure 2.

3. Carefully roll bulbs toward back of unit and insert through
2-1/4" x 2-1/2" hole.

4. Remove cover and attach unit to duct with #10 screws.

5. Attach cover over 2-1/4" x 2-1/2" hole.

Remote Bulb Mounting Duct and Outdoor

Maximum insertion length (6 inches). Maximum safe bulb
temperature above scale range. For dual bulbs, total of indoor

and outdoor bulb temperatures must not exceed (280F).

Duct: Install bulb with AT-208 kit as shown in Figure 3.

Outdoor: Install with AT-211 kit as shown in Figure 4.

1. Mount bulb to outside wall or surface with bulb clip.

2. Place shield over bulb and fasten to mounting surface.

Figure 4. Outdoor Mounting with AT-211

1-1/4" -1/4"
_L_LIj-r+/-

1/4"J ,,.1/4,,
.------ 3-1/4"..--.---

Figure 2. Field Supplied Duct
Hole Cover Plate

Sealing Cut 1/2" Dia.
Gasket Hole in Duct

Support Tube \ ]’..] ,
of CapillroY

un
Figure 3. Duct Mounting with AT-208

Bulb Mountlng Liquid Line and Tank

NOTE: Angle Must Not Allow

End of Well to Contact
Tee Mounting Tee Mounting Elbow Mounting Side of Pipe

Installation Hardware and Application Limitations

Applications Limitations
at 250F Fluid Temp.*Part

No. Description
Mtg.

Fitting
Insertion

Size Max. Recommended Max. Recommended
Velocity (FPS) Static Press. (PSlG)

AT-201 Copper 11 250
Bulb Well** 3/4" 1/2" Dia. O.D. 5

AT-203 Stainless Steel MNPT 9-1/2" Long
20 500

Bulb Well**

AT-206 Copper 1/2" 1/2" Dia. O.D.
11 250 5A

Bulb Well MNPT 4-1/2" Long

AT-209t
Bulb Mounting 3/4" Length of

4 150 5
Kit MNPT Bulb

Installation
Per

Figure

*Max. Recommended Fluid Temperature is 350F.

**Requires AT-209.

l-Recommended Installation is with a Bulb Well.



Interlocking r Adaptor (From AT-209 Kit)

Packing Nut Retainer | or Bulb Well
O

Washers
puuH,

\ 13/4"NPT Bulb Well

"I, " ’-’

Preferred

/ Pack’g / ,quidF,owAT-201 Kit-J

Figure 5. AT-201 or AT-203 Installation

Install bulb well or adaptor from AT-209 into 3/4" FNPT open-
ing. Place packing nut, washers, and packing from AT-209
over bulb support section and insert bulb into well or AT-209
adaptor. Push interlocking washers and packing into well or
adaptor and tighten packing nut until firmly seated.

1/2" MNPT AT-206

Bulb Support / Bulb Bulb Well

’-’-’
Preferred

Packing Liquid Flow

Figure 5-&, ,T-21 Inslallalion

Install AT-206 bulb well into 1/2" FNPT opening. Place pack-
ing (included with AT-206) over bulb support section and
insert bulb into well. Push packing into nut on well using a
screwdriver.

Concealed Setpoint and Lock Cover Screw
Order AT-21 0 Concealed Adjustment Kit separately.
1. Peel off adhesive film from the concealed adjustment

plate and place into the recess of cover.
2. Remove screw from cover.
3. Install lock cover screw provided with AT-210.

Wiring
The thermostat has one 1/2-inch to 3/4-inch conduit opening
in bottom of housing. Make all electrical connections in accord-
ance with the job wiring diagram and in compliance with
national and local electrical codes. Terminal coding and
switch action is shown in Figure 6, and Figure 7 shows two
stage switching sequence.

RED
Makes ON
Temp. Rise

ORN O_

BRN
LO

Makes ON
Temp. Drop

STAGES- HI RED

ORNK. HI BRN
HI

LO RED

ORN. LO BRN

Figure 6. Terminal Coding and Switch Action

HI ORN - Temp. Drop

Makes RED Inter- HIBreaks BRN Stage Stage
LO ORN Diff

Diff. |

Makes RED } i_$O --L$L-HI ORN
Breaks BRN 1 Inlet- Breaks RED.b stage RN

Temp. Rise
a.ff. Dill.

MaKes

I LO ORN

Dial Setting// Breaks RED,
Makes BRN

Figure 7. Two Stage Switch Sequence

Typical Applications

Figure 8 shows a typical heating or cooling application for

single stage units, Figure 9 shows typical heating and cooling
applications for two stage units.

oNC Heating Valve
Red or Contactors for

Electric Heat
Brn L2

Orn L1

Switch HEATING APPLICATION
Terminals WIRING

Fi@ure 8.

Brn

Orn

Switch COOLING APPLICATION
Terminals WIRING

Typical Heating or Cooling Application for Single-Stage Units

Cooling Valve

L2

L1

STAGE
LO HI

Red

Brn

Orn

Add Jumper

+ Loads
NC Heating Valve
or Contactors for
Electric Heat

+
First Stage (HI) oLoad L2

Second Stage {LO) O Load
L2

Switch Terminals

TYPICAL HEATING APPLICATION WIRING
FOR TWO-STAGE UNITS

NOTE: Some compressor unloaders must be de-
energized to increase cooling capacity. Connect
these to the hi stage brown contact instead of the
red contact

STAGE
Second Stage

LO HI .__ L2

RedBrn--[[ FirstEnerg’zesUn/adert/nc(easeChngcompressorStage (LO)
L2

LIOrn
Switch Terminals

Add Jumper

Two Compressor Packages May Be Sequenced
With The Wiring Shown

TYPICAL COOLING APPLICATION WIRING

Figure 9 FOR TWO-STAGE UNITS



GenerallnsCr’ucCions
Power Demand Computers

PC-8402 and PC-8403
Pulse and Current Sensing

Pulse Power Computer
PC-8402

USES
With the supply of energy becoming critical and more expen-
sive, we find the user employing energy management equip-
ment to limit his usage and thus his costs. Many of these
systems require a power transducer to provide a necessary
power proportional signal. The PC-8402 and PC-8403 Power
Computers supply this signal which can be applied to energy
management systems recorders. These power computers are
solid state electronic devices completely compatible with Sys-
tem 8000.

OPERATION
PC-8402

The PC-8402 Pulse Power Computer provides an output volt-
age of 1.5 to 10 Vdc in proportion to incoming power pulses
generated by the utility company’s isolation relays or other
pulse signals. The computer will accept either a two-wire or
three-wire alternating contact closure input. The PC-8402 sets
its output voltage with respect to the number of pulses set on
its dials and the rate of pulses currently applied to the device.

PC-8403

The PC-8403 current probe power computer provides an out-
put voltage of 1.0 to 10 Vdc in proportion to the incoming
current or currents from current transformers. These current
transformers are located on the A, B or C phase lines of the
secondary of the transformer supplying total building power.
The computer will provide its output voltage with either 1,2, or
3 current transformer inputs. The 3 current transformer inputs
will provide the greatest accuracy in determining the total 3
phase system power. The PC-8403 sets its output voltage with
respect to the level of input from the current transformers. The
current transformer’s maximum output must be five amperes
with maximum rated input current.

Table 1. Power Computer Selection Chart

Current Probe
Power Computer

PC-8403

FEATURES
PC-8402

1. Adjustable calibration from 0.1 to 11.1 pulse/second.

2. Single contact input (2-wire) or double contact alternating
input (3-wire).

3. Output voltage linear with input pulses.

PC-8403

1. Adaptable to any power system through current trans-
former selection.

2. Operates on 1, 2 or 3 current transformer inputs.

3. Output voltage linear with input currents (1-5 amperes).

COMMON TO BOTH

1. Rugged plastic construction.

2. Small in size.

3. Easy-access screw terminal connections.

4. UL recognized.

5. Compatible with System 8000.

Building Service

Voltage Phase

Any

Wires

PC-8403

Current Probe Power Computer
PC-8402

Pulse Power Computer
Current Transformer Power Input Power

Input Signal Signal Signal
Number of

Current Transformers
(Obtain Locally)

1,2or3

120 Vac
+10 Vac
-15 Vac

2 VA

Contact Closures from
Isolation Relays
(Obtain Locally)

2 or 3 Wire

2
3 2
3 1,2or3

4

120 Vac
+10 Vac
-15 Vac
Less than
0.5 VA

F-18552



PRE-INSTALLATION
Open the carton and visually inspect the device for part
number and obvious damage before proceeding with the
installation.

The four required mounting screws are not provided.

INSTALLATION
The power computers are designed for surface mounting.

Locate these computers so they are not subjected to severe
vibration, shock or ambient conditions. Ambient ratings are
40F (4C) to 140F (60C). Refer to Figure for mounting
hole dimensions.

INPUT

The PC-8402 Pulse Power Computer input wiring should be

per Figure 2, using two or three 18 gauge wires. These wires do
not have to be twisted or placed in conduit. The length may be

up to 2500 feet.

OUTPUT

The PC-8402 output wiring should be per Figure 2 using 18

gauge twisted pair cable (6 turns per foot) or equivalent. Maxi-

mum distance of 1000 feet permissible. Never run leads in

same conduit with line voltage.

DIMENSIONS All Dimensions in Inches

5-3/32" Dia. (Typical of 4) ’’’ 1-1/V
,2-1/2

Base View Shows mounting hole locations

4-1/2

Side View Maximum height shown here includes terminals

Figure 1.

Mounting Dimension for Both PC-8402 and PC-8403

CAUTION

Shielded cable (Belden 8422 or equivalent) must be

used when it is necessary to install these OP1-COM
signal leads in the same conduit with power wiring or

when it is known that high RFI/EMI generating devices

are near. Ground the shielded cable at the COM (-)
terminal only.

Typical Wiring Connections for kW Pulse Signal Isolation Relays

TWO (2) WIRE THREE (3) WIRE

Company
kW Pulse Input 41 5l 61
Isolation Relay Z Y K

Output
120 Vac Z ,’----"

+ +
LI L2 ISP TSP ISP OPI COM

PC-8402
(Z) () (K)

MAXIMUM 15 MINUTE IMPULSE RATE
XlO00 XlO0 XlO Xl

9 0 9,

654

PC 8402 Pulse Power Computer Input Wiring

Caution

Minimum Dial Setting to be 200.

Figure 2. Typical Wiring Connections for PC-8402

PC-8402 PULSE POWER COMPUTER

WlRIN6

Make all connections in accordance with job wiring diagrams
and in compliance with national and electrical codes.



CALIBRATION
There is no internal calibration for the PC-8402 pulse power
computer.

FIELD ADJUSTMENT

Step 1. Determine the maximum number of pulses in the
demand period.

Step 2. Calculate the number of pulses this rate will give in 5
minutes. (Example: No. is 3000 in 30 minutes, No. 2 will be
1500.)

Step 3. Set dials to 1500 left to right. (See Figure 3.) Minimum
setting is 200.

+ +
LI L2 TSP lISP TSP OPI COM

PC-8402
(Z) () (K)

MAX}MUM 15 MINUTE IMPULSE RATE
XiO00 X}O0 X}O Xl

9 0 9 0

654 654 654 654
..ULSE :OWER COMIUTER

5 0 0

Figure 3.

CHECKOUT

The computer can be checked out by putting into the ISP+ and
ISP- terminals the number of contact closures that are shown
on the four dials in a 5 minute period of time. The unit must be
powered by 20 Vac 50/60 Hz. The output from OP1 and COM
will be 10 -+.2 Vdc under these conditions.

SERVICE

There is no field service for this unit. If defective, return to
factory for repair.

PC-8403 CURRENT PROBE POWER
COMPUTER

WIRING

Make all connections in accordance with job wiring diagrams
and in compliance with national and electrical codes.

INPUT

The PC-8403 Current Probe Computer input wires from the
current transformers should be wired per Figure 4 and are to
be kept shorted together until installed on the terminals.

Distance vs. wire gauge for the leads between the current
transformer and the PC-8403 are as follows:

Table 2.

Distance In Feet Wire Gauge
200 #14

320 #12

500 #10

80O # 8

Jumper wires should be placed on the proper terminals
depending on the particular system being measured. These
wires must be installed to make the computer operate.

208, 240, 480 Volts 240 Volt, 10, 3 Wire
30, 3 or 4 Wire Load

Load PC-8403

Terminals NEC

Class2,30V,Max.
Shorting ._..1. ,,
Switch 4:"(Typical)

//" A B C N
J Line

NOTE Dot current
transformers should
face line side un}ess

otherwise noted

-(_)--..--

-(+)----

Output

120-

Vac-

L1 L2 N
Line

Current Sensing Options
1. OA, OB, OC-- Jumper J1, J2 and J3 to IV1.
2. OA, OB Jumper J1 and J2 to IV1

30A Jumper J1 to IV1.

PC-8403’
240 Volt 10, 2 Wire

cad- L1 COM ()---(-)’--’-
4) L2 oe] )---(+)--,.-- Vac.-)
( =CWHT Output

L1 L2
Line

PC-8403

IC WriT () | Output

A BLK d

CAUTION: Electric shock hazard. CT secondaries must never be
open when altached to service conductors. Install shorting switch on
CT secondaries to permit removal of CT leads from PC-8403 during
servicing.

Figure 4. Typical Wiring Connections for Load Current Sensing PC-8403



OUTPUT

The PC-8403 output wiring should be per Figure 4 using 18
gauge twisted pair cable (6 turns per foot) or equivalent. Maxi-
mum distance of 1000 feet permissible. Never run leads in

same conduit with line voltage,

CAUTION

Shielded cable (Belden 8422 or equivalent) must be

used when it is necessary to install these OP1-COM
signal leads in the same conduit with power wiring or

when it is known that high RFI/EMI generating devices
are near. Ground the shielded cable at the COM (-)
terminal only.

Table 3. Current Transformer Selection Chart

Current Transformer Ratio

Maximum 240V 10
Building 208V 30 240V 30 480V 30

240V 10 3 Wire
kW 2 Wire 2 Cts

Required

50 125/5 125/5 200/5 100/5

100 250/5 250/5 125/5 400/5 200/5

150 400/5 400/5 200/5 600/5 300/5

200 500/5 500/5 250/5 800/5 400/5

250 700/5 600/5 300/5 1000/5 500/5

300 800/5 700/5 350/5 1200/5 600/5

350 900/5 800/5 400/5 1500/5 700/5

400 1000/5 1000/5 500/5 1600/5 800/5

450 1200/5 1000/5 600/5 1800/5 900/5

500 1500/5 1200/5 600/5 2000/5 1000/5

550 1500/5 1500/5 700/5 2500/5 1200/5

600 1600/5 1500/5 700/5 2500/5 1200/5

650 1800/5 1500/5 800/5 2500/5 1500/5

700 2000/5 1600/5 800/5 3000/5 1500/5

750 2000/5 1800/5 900/5

850 2500/5 2000/5 1000/5

900 2500/5 2000/5 1000/5

1000 3000/5 2500/5 1200/5

1300 3000/5 1600/5

1500 1800/5

1700 2000/5

2100 2500/5

2500 3000/5

CALIBRATION
There is no calibration for the PC-8403 current probe power
computer.

CHECKOUT

The current probe power computer can be checked out by
applying 5 amps RMS ac to any of the three desired current
transformer inputs (see Figure 4) and jumpering the IV1 termi-

nal to the corresponding phase input J1, J2 or J3. The output
OP1 to COM should measure 10-+.2 Vdc. Lower RMS currents
will produce proportionally lower voltage outputs. See Figure 3.

SERVICE

It is necessary to follow the procedure below if PC-8403 is to
be disconnected for servicing.

Step 1. Open all disconnects which provide power to the

panel in which PC-8403 is installed.

Step 2. Close the switch provided for shorting the current
transformer secondaries. This switch should have been in-

stalled by the local utility company or electrical contractor and
will be located outside the panel containing the PC-8403.

If a current transformer shorting switch has not been installed,
it will be necessary to open the disconnect which supplies
current to the conductors monitored by the current trans-
formers.

Step 3. CAUTION: ELECTRIC SHOCK HAZARD! DO NOT
REMOVE THE CURRENT TRANSFORMER WIRING AT-
TACHED TO THE 0A, 0B, OR 0C TERMINALS UNTIL THE CT
SECONDARI ES ARE SHORTED OR NO CURRENT IS FLOW-
ING IN THE CONDUCTORS MONITORED BY THE CUR-
RENT TRANSFORMERS.

Step 4. PC-8403 can now be removed for replacement.

Step 5. Install the new PC-8403. Connect all wiring to appro-
priate terminals.

Step 6. Be certain that the current transformer secondaries
are connected to PC-8403. Open the CT shorting switch.

Step 7. Close the panel disconnect to place PC-8403 back in

service.

Bar,13en.Colman Com.oanLI
ENVIRONMENTAL CONTROLS DIVISIO"
1300 Rock Street, Rockford, Illinois, L5:, 6110

’’TH, ’:’S.A. F ]8552 BK



GeneralIns  uc#lons
S011d stat$enslng -,

Temperature and Humidity
rSerles TS-8000 andHS-8000

Temperature Sensing

GENERAL INFORMATION
Sensing is accomplished by the use of a temperature sensitive
Balco resistance wire packaged in the form of room, duct,
averaging and outdoor type configurations The design of the
entire system is around a 1000 sensing element at 70F.

WIRING
Make all electrical connections to the element in accordance
withthe installation and wiring diagrar for the job Comply wth
national and local electrical codes. Do not use the element box
as a junction box for other control circuits. It is generally
advisable to use flexible conduit for connecting box to rigid
conduit. Restrict element leads to shortest length practical.
Barbe,r-Colman twisted cable or faclory approved cable
should’be used.

..,
TS-8100 Series

Part No. Use Location

TS-8101

TS-8111

TS-B201

TS-8201
-106

TS-8331

Room Sensor
w/o Setpoint

Rsom Sensor
w/Setpoint

Duct
|mmersion

7" Immersion
Length

immersion
4" insertion
Length

Lagged
Sensor

TS-8405 5’ Average

TS-8422 22’ Average

TS-8241 Diffuser

T$-8261

,[ S-8501

TS-8531

T$

Oil!door
Air

Solar

EconosiBi

Wall

Wall

Duct or
Welt
AT-215
3/4" NPT

Well
AT-225
1/2’ NPT

Duct

Duct

Duct

Ceiling

Light
Fixture

Oside of
Building

Outsicle ol
Building

Outside oi
Build,rig

Mounting

Mounting Element
Screw h J

Cover
Pdnted Screw

Board Screw

1/8"D,a /l"Dia

3-1/2"--
Duct Mountr,g Dimensions

Mounf on Face of Ceihng Diffuser. See Instruchons
for B-C Models PB, PS or SFS, SFB Pg 2

Moun! in Return Grill of Light Fxture

Use Condu’t Conneclors

Terminal Code Wiring

()} Oulpul
Terminals

Pigtails:

Black } (C) ControllingBlack

Black }Black (L)" Controlling

"Found only on the TS-8331

Pgtails Black
Black

Pgtails Black
Black

i.-’,gt,-,,Is Black
Black J Contro![ing

Orange } Element
Orange (Solarl

Red } Heater
Reo (Econoslat)





GeneralInst uc#lons

MA-305
MA-318

MA-405 THRU MA-419
Oil Submerged Actuators

For two-position operation of dampers, valves and other
equipment which requires the return to normal position
upon power Interruption.

SPECIFICATIONS
Two-wire circuit. Actuator shaft rotates cw 180 when power
is applied. Spring returns actuator shaft ccw to original position
when actuator is de-energized. Optional SPDT auxiliary end
switch makes (or breaks) circuit at powered end of stroke.
Ambient temperature limitations -40 to 136F (-40 to 58C).
16 Ib-in. (1.8 N-m) actuators mounted in any position; 60 Ib-in.
(6.8 N-m) must be mounted with output shaft horizontal. Allow
6"(152 mm) clearance above the actuator wiring compartment.

ACCESSORIES
Damper linkage accessories:

AM-111 Crank arm for 5/16" diameter damper shaft.
AM-112 Crank arm for 3/8" diameter damper shaft.
AM-113

AM-115
AM-116
AM-122
AM-123
AM-125
AM-125-048
AM-1 32
AM-301
AM-401

Cover
Removed

Typical Units

Crank arm for actuator or 1/2" diameter damper 1/2" Conduit Opening

shaft.
Crank arm for 7/16" diameter damper shaft.
Splined crank arm for actuator.
Linkage connector straight type.
Damper clip.
5/16" diameter x 20" damper rod.
5/1 6" diameter x 48" damper rod.
Ball joint connector.
90 mounting bracket.
Explosion proof housing for damper or valve.

Valve linkage accessories for 60 Ib-in. units only. Use on
VB-9213, VB-9253, VB-9273, VB-9313 and VB-9323 valve
bodies 1/2" to 2".

*AV-390 Common parts linkage kit.
*AV-91 Cam and plunger kit for 1/2" to 1-1/4" valves.
*AV-92 Cam and plunger kit for 1-1/2" to 2" valves.
*Order AV-390 plus appropriate AV-91 or AV-92 for complete linkage.

Auxiliary Switch
Terminals on

Optional Models Case
Ground

Power Terminals

Both Sides.x, -4-1/8-1 --4

3-3 8 ’
5-3/8- 1/4

All Dimensions in inches
1" 25.4 mm

OPTIONS
Available 120, 208, 240 Vac; 50 or 60 Hz.

Actuator Power

Part Supply Aux.* Input
Number (Vac) Switch (Watts)

60 Hz

MA-305 24 No
MA-305-500 24 Yes
MA-405 120 No
MA-405-500 120 Yes

25MA-406 208 No
MA-406-500 208 Yes
MA-407 240 No
MA-407-500 240 Yes
MA-318 24 No
MA-318-500 24 Yes
MA-418 120 No 70
MA-418-500 120 Yes Running

MA-416 208 No 25
MA-416-500 208 Yes Holding
MA-419 240 No
MA-419-500 240 Yes

VA

Run- Hold-
nlng Ing

56 56

48 48

63 63

48 48

92 32

108 42

104 38

120 39

Rated
Torque
Lb-ln.
(N-m)

16
(1.8)

6O
(6.8)

No Load
Timing1" at
75F (24C)
Secs/180

20

2O

Nominal**
Oamper Area
Sq. Ft. (m2)

Parallel Opposed

9 11
(.8) (1)

33 43
(3.1) (4)

Applications

Damper

Valve
or

Damper

*2 FLA, 12 LRA @ 24/120 VAC; FLA, 6 LRA @ 240 VAC.
"*Damper Ratings are Nominal and based on Standard (Not Low Leakage) Dampers at 1" W.C. Pressure and 2000 FPM Velocity.
"rSpring Return Timing with Full Load Opposing Spring approximately 60 Sec.

LITHO IN U.S.A. 10-84 F-6491-16



THEORY OF OPERATION

Run/Adjust

MA-305, 405, 406 and 407 units rotate 80 clockwise when
energized and spring return counterclockwise to 0 when
de-energized. The motor is assembled to a gear train and stalls
at the end of the power stroke.

MA-31 8, 416, 418 and 419 have an end of travel switch which
reduces the running input from 70 watts to 25 watts at the end
of the clockwise rotation. Actuator must be linked to the load
(i.e. damper), to allow the actuator on power stroke, full end of
travel movement.

Typical wiring for MA-318, 416, 418 and 419:

L1 or H

L2 or G

Optional

Actuator Aux.Switch
-\-  .cq

_1 ,-,/ ,-,,.,-,I Com

Thermostat o-1 Input’"- _,
Switch olding)

_
)’- .’gn, 3! mpu

O ’" (Running)

INSTALLATION

Procedure

Wiring Make all electrical connections in accordance with
the job wiring diagram and in compliance with national and
local electrical codes. Two 1/2-inch conduit knockouts are
provided on actuator case.

Power Wire Selection Table

Wire Size Maximum Run (Ft.)Actuator (AWG) (1 run has 2 wires)

14 122
MA-305

MA-405
MA-406
MA-407

MA-318

MA-416
MA-418
MA-419

12
10

191

305

14 2800
14 2800
14 2800

14 44

12 68

10 110

14

12

95O

1580

Opposite each model number and wire sze is |he maximum 2 wire run
feet for one acluator To determine the maxrmum when multiple
actuators are used. divide the number of actuators into the correspond-
ing maximum run

Typical wiring for MA-305,405, 406 and 407:

L1 or H

L2 or G

I- Optional Aux. Switch

/"" Actuatr

O -" -.C-
Thermostat or Switch

Feld ’ C
N.O,I

Actuator rotates 180 cw when controller contacts are closed.
Actuator spring returns when controller contacts are open.

Damper Installation Figure above illustrates linkage for a
180 actuator operating an arm through a 90 arc. To fasten

linkage proceed as follows:

1. Fasten linkage connector at end of driven crank shaft arm.

2. Fasten linkage connector at punch mark on actuator
crank arm (about .707 of the radius).

3. Move damper to normal position and clamp connecting
link to connectors.

4. Check adjustment for proper operation by running actua-
tor and driven shaft between limits of travel.

Driven
Shaft "’,’.; --’t’N Actuator

,",’;’% Shaft

90
o

t8o -----’--:

CAUTION
If crank arm does not provide proper travel, reset con-
necting link in linkage connector. NEVER ATTEMPT TO
TURN THE ACTUATOR SHAFT WITH A WRENCH OR
A CRANK. This may damage actuator gears.

Valve Installation The valve must be installed with the valve
stem upright, Install all single-seat valves (unless directional

arrow indicates otherwise) with pressure under the seat.

See AV-300 General Instruction sheet F-19068 for detailed

instructions when used as valve actuator.



Plunger Assembly (2)

Plunger Cam (2)

Indicator Screw (1) -
Indicator ()

Cover Screw (1)J Packing
Nut*

Nylon Bushing (1)

Bracket

Actuator*

Front Cover (1)

Connecting Pin (1)

Stem Extension (2)
1-1/2" & 2" Valve
Bodies

Stem Extension (2)
1/2" thru 1-1/4"
Valve Bodies

(1) Included in AV-390
Common Parts Kit

(2) Included in AV-91, AV-92,
AV-93 or AV-94 Plunger
and Cam Kit

Stem
Lock
Nut

Figure 5

Mounting Screw (1)

Mounting Bracket (1)

Valve Body (VB-9213
1/2" to 1-1/4" shown)*

*Not included in "AV" Kits

TYPICAL COMPONENTS FOR VALVE INSTALLATION

CHECKOUT

After the entire system has been installed, the following
checks for proper operation can be made.

1. Be sure that the system power is connected and on.

2. Be sure controller (manual or automatic) is operating
properly per system requirements.

3. When the controller (manual or automatic) energizes the
actuator it will run to the end of the stroke (180 clockwise).

4. When the controller (manual or automatic) de-energizes
the actuator, the spring will return the actuator shaft to its
original position.

5. Action of auxiliary switch:

C made to N.C. when actuator is de-energized.

C made to N.O. when actuator is energized and reaches
the end of stroke.

C
NC.

N.O.

MAINTENANCE

A minimum of maintenance is required since the motor and
gear train are submerged in oil for continuous lubrication and
cooling and sealed in a die cast case. If necessary to refill the
actuator with oil, always use Barber-Colman immersion oil,
which is available in quart or one gallon cans (refill capacity

approximately 3/4 of a quart).

Normally, actuators are returned to the factory for recondition-
ing if the need arises. However, some field repairs can be
performed. Replacement of gear train parts or return springs
should not be attempted in the field. Refer to the repair parts list
for parts and kits available.

Auxiliary Switch



Bale.Colman Comlantl
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
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GeneralInstructions

TC-110 t, TC-1102, ’TC-1103,
TC-1104, TC-1105

Electric Room Thermostats
Two-Position

For low or line voltage on-off control of tan co,s,
fans, motor starters and contactors, two-position
electric actuators.

Bimetal operated snap action SPDT switch. Color coded 6"
(152 mm)leads. Differential 2F (1 C). Units have beige plas-
tic covers as standard. Mounts on flush or surface switch box
or directly to wall (24 volt only).

Dimensions: 4-3/8" (111 ram) high x 2-7/8" (73 ram) wide x

1-5/8" (41 mm) deep.

ACCESSORIES
AT-101 Lock cover kit
AT-104 Dial stop pins pins included with each unit)
AT-136 Title plates (day, night, heat, cool)
AT-504 Plaster hole cover (small)
AT-505 Surface mounting base
AT-546 AuxJiary mounling plate
AT-602 Selector sw;.tch sub-base DP4T
AT-603 Selector swi*,ch suP-base oqe DP4T, one DPDT
AT-1103 Wire guard
AT-1104 Cast aluminum guard
AT-1105 Plastic guard
AT-1155 Plastic guard
AT-1165 Plast,c guard
Tool-11 CaiiDration wrer,,.;h

Tool-13 Contact burnishing too’,

OPTIONS
Add "dash-number" (-XXXj suffix ;o base part number for
desired option. For melal covers, specify TC2-110X-XXX. All
configurations are UL listeo. For models used in applications
requiring series heat nticipators, contact factory.

1 Only models with metal covers are CSA certified.

Standard -400 -401

-500 parallel heat anlicipation 24V Standard Cover
-501 parallel heat anticipation 120V Standard Cover
-502 parallel heat anticipation 240V Standdrd Cover
-601 10F n;ght depression 120V Standard Cover 1"1
-602 10F night depression 24V Standard Cover 1"1"

1-5/8" (41 ram)

4-3/8"
(111 mm)

\\\ ...-----/Z..
Temp

LI--// Drop

Orange (Commom

Brown makes on temp drop

-402 -403 -404

-603 0"-F night depre_=sion 240V Standard Cover 11
1"-INormally, night depress:.on is controlled by a centrally

located time clock such as AE-174 or AE-178, or by selc,’.or

Switch sub-bases (AT-602 or AT-6031

Part
Number

TC-1101

TC-1102

TC-1103

TC-1104

TC-1105

Control
Dial Range*

55 tO 85F
(13 to 29 C)
45 to 75%
(7 to 23C)

75 to 105F
(24 to 40C)
35 o f.;5F

(2 to 18C)
90 to 120F
(32 to 49C)

Full Load Amps

24/120 Vac

4.40renge
Io Brown
Lead

30 Orange
tc Red
Lead

240 Vac

2 2 Orange
.o Brown
Leads

.5 Orange
to Red
Leads

Locked Ro!ol Amps

24/120 Vac 24( Vac

26.4 Orange 13.2 Orange
to Brown tc Brown
Lead Leads

18 O,ange
to Red
Lead

9 Or ge
io Red

Piloi Duty
(VA)

40@
24 W-C,=

2!0@.
20/240
Vac

Liners markeg in bgth F ahd, C dial stop p;ns ;ngludec’ tL limd d a,’ range
LITHOIN US.A. 7-84



INSTALLATION
Requirements

Thermostats require upright mounting on a properly flat verti-
cal surface. Locate the thermostat where it will be exposed to
unrestricted circulation of air which represents the average
temperature ot the controlled space.

CAUTION
Do not locate the thermostat near sources of heat or
cold, such as lamps, motors, sunlight or concealed
ducts or pipes, or where there is a danger of electrocu-
tion (ie., shower rooms).

The thermostat is designed for service in any normally
encountered human environment.

Procedure

1. Pull a!l wires (Use copper wire only.)

2. Make electrical connections to thermostat. Make all con-
nections in accordance with the job wiring diagram and in

comp!iance with national and local electrical codes.

C!as wring is require:l ,cqless a circuits to con!acs are

powered from a Class II source (See Page 3 for additional

wring diagraras.)

3. Remove thermostat cover and fasten thermoslat to box or

wall.

4 Attach therrlostat cover.

Thermostat Mounting Rounded Tab Up
Screws (2) /

/ Mounting

i" !IIII-HI C-x

Cover Screw Switch Box

CHECKOUT

After insta’,Nn,9 a thermostat, make an initial check of the
switching act;on. Verify the switch action by listening to and
watching the switch contacts or by using a voltmeter between
the proper sides of the switch.

1. Run the setpoint dial to a temperature above ambient.
This should cause the thermostat to make a circuit
between orange and brown leads.

2. Turn the setpoint dial setting down below ambient. This
should cause the thermostat to make a circuit between
orange and red leads.

CALIBRATION
All thermostats are precision calibrated at the factory and
normally will not require any further attention. However, if
recalibration is necessary, proceed as follows:

1. Turn off control power and power to nght depression
circuit, where applicable

2. Set setpoint dial to correspond lo actual stable room
temperature, as read from an accurate thermometer.

3. Remove thermostat cover. Do not breathe on the ther-
mostat or handle excessively as this will affect the accu-
racy of the final calibration.

4. If contact blade is made to the left (red) contact, with a
small screwdriver, turn calibration screw counterclock-
wise (looking at head of screw) until blade makes to right
(brown) contact.

Note
Each complete turn of screw changes calibration
approximately 15F (8C).

Now turn screw very slowly clockwise until blade just
makes the left (red) contact. Thermostat is now properly
calibrated.

If contact blade is originally made to the right (brown)
contact, turn calibration screw slowly clockwise until ele-
ment just makes the left (red) contact. Thermostat is now
properly calibrated.

5. Replace thermostat cover.

6. Turn on control power.

7. Recheck calibration about 30 minutes later to be sure
heat from handling of or breathing on bimetal element did

not result in an erroneous setting.

MAINTENANCE

This is a quality product. Regular maintenance of the otal
system is recommended to assure sustained optimum per-
ormar,ce.

Open areas at bottom and around base of thermostat should
be kept clean and free from obstructions to aqow proper flow of
air If switch contacts need cleaning, this may be done with

Tool #13 (burnish:rig tool).

NOTE
Thermostat may require calibration after cleaning
contacts.

Common

Location for Heat
Anticipation Location for

Resistor, if Used Nighl Depression
Resistor, if Used

Thermotal
Contacts
to Red
and Brown
Wres

\Red

Bown

Calibration
Screw



REPAIR
Field repair of the thermostat is not recommended.
The thermostat should be replaced, if the system is
not operating correctly and the reason is traced to
the thermostat.

Typical of Parallel Heat Anticipation (heater size determined
by voltage) with or without Night Depression

Red (Cooling)

Load
Source
Voltage

Btk/Red To Night
Depression

Blk Red S.,’,"tch and
Power Supply

Typical of Series Heat Anticipation (heater size determined
by ampere rating of load) with or without Night Depression

Source
Voltage

81k/Red To Night
Depression

BIk/Red Switch and
Power Supply

Typical Night Depression

Temp.
Drop Brn

Org
Common

Red (Cooling)

L2
Load------O

O

Heat

L1

Nght Deprt’ssion

Source
Voltage

Ehk/Red 1o Nght
D,press:;on

Bk/Red Swdch and
Power Supply
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I. Introuctlon

designed to operate n conuction with a Data Induitrialflow sensor. The unit can be easily recllbrated n thefield by using a Data’Industlral Model 900 or Model 950
Digital Display as a.tool, and can provide the following
analog signals with the simple reposltionlng ofa eelec-tlon Junper bar

Select&hie Analog Outputss

2. 0-I volt
3." voits
4. 0-i0 volts

The overrange lmits and output i,pedance for each of
these outpost fcrms can be found under Product Spclfcaton,
(Section IV], The D to A converter is a -w.re dsinwherein the aDalog output is soated from the pcver
supply.





2
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2. Overrange Output Volage=

E. O--iO Volts Comfisuraton
I. utput Xmpedance:

2. Ovrrange Output Voltage:

I microfarad

12 volts (max)

620 mhs (typical} sunted by
I microfarad





Data Industrial provides several basic sensor configurations
using the same impeller element. This allows a wider range
Of applications and pipe sizes. The following is a llst
of the sensors and.appllcation parar.eters

" en[:-:0-B-. Thla is the standard brass sensor used in
all pipe sizes from’3 inches (76.3mm} to 99.9 inches
(2537.5mm) in diameter. Zt is mounted into the pipe
with the use of a welded-on 2" NPT threaded opening.
The pressur’e ahd temperature ratings are diagramed below’=

400

lOO

Tempera ture :,-

Model 220SS This is the sme as Model 220B except that
the sensor is made from 316 stainless steel. The temper-
ature and pressure characteristics are the same as tb.e
Model 220B.
Model 220P This consists of a modified PVC tee into
which a removable, glass-filled nylon sensor is inserted.
Discrete sizes of I inch, l inches, 2, 3 and 4 inches
are available. SpeclfM the. pipe size when ordering by
using a ash number such as 220P-2, 220P-1% or 220P-2, etc.
This sensor has the following temperature/pressure rating:

100
Pressure

(psi)

40

25 60

Temperature





AD DEPTH "B" HERE

Figure 7 A

Figure T.B





,VALVES PNEUMATIC-- 2-WAY& 3-WAY, BUTTERFLY
:,=..,.

’0 SELECT A VALVE BODY & PORT CODE

. r. zr r. tr r-tr A

SLII|C

Flu!d

F I’CJ

.1!

.13
-14
.15

-16 r
.IT r
.1!

307

7OO0
tr





Orifice flanges 2" thr 24" and 600 "

Comptete Inventory In carbon steeP"-- "’

REQUEST.

SLIP.ON

ORIFICE PLATES
polished stainless steel stocK..,tKen plates aF’6arlu11rh.ced for thickness,flatness and .o_n.centricity of bore. After boring, th .plte Is hand finished bpolishing ;" --- Y-- ,Irnmediate delivery canbe made us=ng :. : +.-- ,, .,316 .!Ior’T/4 thick. Atken Orifice Platesare a,v,a,lablothe series 5(,0 an=i_es:52Q. Une size=,.__.---.-.-.-.-.-.-.-.-. -,.’_.. s offeredare1 thru24.

c’rALOG
Altke

150

4",,

ANSI

$%

14’/

CAT.

CAT.

AITKEN, INC.
3101 HOLMES ROAD HOUSTON, IF_.XAS 77051





(Replaced by C, VP, VS-9273)
VC-2124
VP-2124

paltern: 112" to 1-112" Globe Screwed
1-1/2" 300 Ib
Type: Eet Percentage
Material: Steel
eterlal: Stainless Steel

em Materl: tain[ess Steel
,lug terl: tainss Steel
Dc: None
$zm Pcklng: Teflon "’V"

psi G.F.
Vx. OPeatlnB Press.--Waten 6 psig G.S.,

ecommenoeo gift.
Recommended Diff. PrIII.--WItO I psi -::
uld Templ.--$team:
2O=F (216=C) GF.
Field Temps.--Waten 450"F {232C} G.
4D0F 2=C) G.F.

VP.2224 Proportional, Spring Relurn or Non.Sprlng
Return, lr2" to 1-1/2" Vafvas

:. .-.. :!. Used for proportiona: control Ot high temperer-re water
el high pressure steam.

VP.2224 []

(Replaced by VC:9253) VC-2604
(Rep;aced bj VA-9313) VA-3142
(Replaced by VP-933) VP-3142

rlw Type: Diverling
Bod) Material: Brass
I=x. OperClng Preaa.--Weter:. 200 psig
t/atmum CIouoff; 10 psi
Fluid Tampa: 200=’F (93=C; Maximum

Rating: 3.8

VA-3203 Two-PostHon, SAE Fared, 5/B" O.D. Divert.

USeU for twpoit;0n 0;vertin; co",ro’ Of supply wler
for Ia-coH unitS. Convectors, e base a,d rad,aon.
Manus

VA-3203 []

(Replaced by VS-9312) VP-3242

Flow Type: Diverting
B Material: B’ass
az Operating Pras$.--Watuf:. 2C ps;g
I/xlmum Closaofl: 10 psi
Fluld Tempi: 200F (93=C) Mximum
Cv Rating: 38

UseU for t.-posH;on diverting Control of supply water for
farcoil unils, CO.’eclC,rS ant bse a,d ;ation.

ual net.

(,Replaced by V$-cJ312) VP-3542

Sizes: 2" to 24"
Body Pattern: Flang.=less Wafer with 12 Ib+150 lb.

Flow Type: EQual Pe,cenage
Boy Materlt: Iron
Slam Material: Ste,ess leel

$em Picking: Tetio

ex Oe,etln PrIsI.--Watt
FlufdTempl.--Sem: 281 F (13BcC) Max;mum

tlnB: 75,5 170.27E440.40. 50. B50.2650.
OO, 4500, O0 7000. 10000

VC-6064, VC.5065 Two.Posltlon,Two Way, Metal Seat,
2" to 24" Butterflx Valves
VP-6064, VP.605 Proportional, Two.Way, Metal Suet,
=" #o 24" Buttely Vllvll

IS perm;ssibte

VC-B054 El
VC-BOB5 []

VP-6065 [3

VC ,VI=.606a





VC-8044" [
VP.B044" [
VP.8045 [

VA-8041, VC and VP-B044 (l/2’thru 2") reptaced by VA, VC. VP, VS-9313 VP-8044

VP-8174 [

VP-|IT4 YP-I?4
(4" thru l" bodles) (2-1 ,’2"’ thru $" bodies)

*VP-BI?4 (1/2 thru 2") reptoced by VP-9323 and VS-9323

m’x ,; .,.-z, "._----oc-Y;;:,__,-____
-’VS-9211-200 C

V5-211-2 ltrontc, Propodtonll, Non,Try Open,
U,on Ed, 1/2" I 1-1/4" Vf

Use 1o CIrO Of ho? an chT we Or Io pessure

31









CONTROL oYoTEEo FOR BARRACKS

Designed &
Installed by: Jay Johnson Company

1612 Dixie Trail.
Ralei_h, N.C. 27607
PH: 919) 787-6581

Parts can be furnished by
above supD]ier.

Mechanical
Contractor Ramsey Air Conditioning, Inc.

P.O. Box 1333
Jacksonville, N.C. 28540
PH: (919) 455-0414





SUBMII-rAL Environmental Systems

DATE February 6, 1986

PROJECT: N-62470-82-B-2244
NAVFAC SPEC# 05-82-2244
UEPH, Marine Corps Base
Camp Lejeune, NC

CONT[<ACTOR: Ramsey Heating & Air Conditioning
Jacksonville, NC

L_ TC-4499/E-927-J

INTENANCE & OPERATING

INSTRUCTION INCLUDE

Equipment Schedule

General Instruction Sheets

Control Diagrams

PLEASE RETURN
SUBMITTAL TO _Tu_..,/]/i/_q/gJ_C/,IP4]i____! 12 Dixie Tra i 1

SU;.AITTING OF FCJE ADDRESS CITY

LITHC ’, U S A

.. ,_.. CI?1130C Rock Ste=t, Rockford,. II ,r L!SA..





EQUIPMENT SCHEDULE

CUSTOMER: Ramsey Heating & Air Cond. Co.JOB NAME: U.E.P.H.
Jacksonville, NC Camp Lejeune, NC

CAC

AD

V-2

EP-3

PR-15

PR-22

AQ-2

QTY.,

1

1

1

1

I

i

PART NUMBER

coMp r..s_soR T
 or< 6O-A-L F  ssu E

K-212-7-00-4

FEATURES

i HP, Duplex
208-60-3

Including:

Tank D

#8010 Hankison

FUNCTION

5

Belt guard, 3 PH, 20

Automa!tic Alternator
rain & Outlet VIve on AS Tank..

1/6 HP, II5VAC Refrigerated Air Dryer Packaq

w/Oil Filter, By Pass Valve &

1/2" OD, 3-way
5-10 PSI

115 VAC

Duplex Control Air Compressor

w/80 Gallon Tank, 3.8 CFM@I00
PSI

Volt Motors, Magnetic Starter

Pressure Switches, Intake Muf

Gauges

3,Way Air Valve

Index Pilot Valve

VK-9313-202-4-4

/%L-IIO

ii002-45

11-002-45

TC-2974

AL-412

AL-327

Jj-322

Norgren w/gaug 15 PSI RED.Valve

22 PSI RED Valve
Norgren w/gaug

Index Air Source For Summer/

Winter Operation

30 PSI Relief Valve

0-100 PSIG Air Gauges

0--30 PSIG Air Gungcs

PAGE 1

DATE-: February 6, 1986

REF.|TC-4499/E-927

LOCATION

Mechanical Equipment Rm.

Where Shown

Intake Filter,

[lerm, Saftey Valve,

Near Compressor

Near Compressor

Near Compressor

Near Compressor
JF-4





EQUIPMENT SCHEDULE

CUSTOMER: Ramsey Heating & Air Cond. CoJOB NAME:
Jacksonville, NC

U.E.P.H. (N62470-82-B-2244)
Camp Lejeune, NC

PAGE 2

DATE:February 6, 1986

REF.#TC-4499/E-927

.MARK

TLL

THL

V-6

TTR

TTD

TS-6

G-I

CR-2

G-2

SPC

SD-I

QTY.

I

i

i

I

I

1

i

3

i

1

i

I

1

PART NUMBER

FOR EACH A.I!.U.

TC-5141

AIOAGOAB

TA-3433

VK-9313-352-4-9

RKS-3002

TKS-9014

TKS-9017

QUO-II0

TK-2012

AL-362

AK-50301

AKS-9044

120 VAC DPDT
pp-3013

w/Static Sensing

Tips

FEATURES

)TAL 30 AHU)

38F, 20’ Cap. Freezestat

208V. 30 / AHU Starter

HOA

135F

lh", 3-Way

2 Input

0-i00"

50-150"

I0 Amp

0-i00

0-30 PSI

0-I00

DPDT
Dinect Acting

FUNCTION

Firestat

H/C Control Valves

Temperature Controller

Return Temperature Transmitte

Supply Temperature Transmitt6

Circuit Breaker

Supply Thermostat

Pressure Gauge

H/C Changeover Relay

Temperature Transmitter
Indication

LOCATION

Bulb In Mixed Air

Near {U

In Return Air

At coil

In Panel

In Return Air

In Supply Air

In Panel

InSupply Air

At R.C. & V-6

In Panel

On Panel Door

O.A. Damper Relay In Panel

’Contro]iler Near A.H U.
Differential Pressure

Smoke Detector In Return Air





EQUIPMENT SCHEDULE

CUSTOMER: Ramsey Heating & Air Cond. Co. JOB NAME:

Jacksonville, NC

G-3

M-I

M-2

D-I

D-2

T-5

T-If

RT-I

TS-I

1

1

1

1

1

96

1

3
4

4

PART NUMBER

AKS-9047

MK-4411 w/Linkage

M-836

16" ,x 16"

14"w x 12"h

AT-532-222-I-01

MISCELLANEOU.S BAR_

TK2-1735u404

TA-3432

SPST Switch
SPST Switch
"l-llbl-/

TC-4111

FFTURES

50-150

Normally CloseI
24 VAC, N.C.

Opposed

Opposed

.0075

CKS CONTROLS

15 PSI RA
22 PSI DA

125F

SPDT, 65F

U.E.P.H. (N62470-82-B-2244)
Camp Lejeune, NC

FUNCTION

Temperature Transmitter
Indication

Bypass Damper Actuator

O.A- Damper Actuator

Bypass Damper

O.A. Damper

.Restrictor

TYPICAL PER BARRACK (5

Dual Pressure, Dual
Temperature Thermostats

Firestat

Fan EF-I Disconnect

i{/C Thermostat For Fan. Coil.
u%its
Indexing Thermostat

PAGE 3

DATE: February 6, 1986

REF.| TC-4499/E-927

LOCATION

On Panel Door

Bypass Damper

At O.A. Damper

At Bypass Location

"In O.A. Intake Duct

Near AHU

CKS)

In Rooms For TAB Units

Exhaust Fa EF-I

Near EF-I

In Spaces

BulbStrapped On Supply

Pipe

JF-4





EQUIPMENT SCHEDULE

CUSTOmeR’-" Ramsey }{eating & Air Cond. Co. JOB NME:

Jacksonville, NC

V-4

T-2

T-3

AQ-3

T-4

T-9

S-5

AF-I

A-I

S-4

T-10

M- 3

-!

QTY

1

1

3

3

3

!
i
1

1

!

1

1

1

1

PART NUMBER FEATURES

MISCELLANEOUSBCKS CONTROLS

VA-9211-211-4-7 Ii" 115 VAC,

0 o

65OF
80F

TC-2974

TA2-I101-404

TC-2974

TC-II03

LIFT STATION COTR(

TC-II04
TC-411]

TC-4111

MA-418

80F

LS

40"F
40F

85F

DPST, 115

U.E.P.H. (N62470-82-B-2244)
Camp Lejeune, NC

FUNCTION

TYPICAL PER BARRACK (5 BARRA______C

Heating Index Valve

Index Thermostat

Mke On Drop

’Make On Rise

Exhaust Fan Control

Electric UH Cntrol
Electric UHCont--o+/-
Manul Fan switch

iAir Flow Switch

Alarm

nual Fan Switch

Space Thermostat

Exhaust Fan Damper Actuator

iControl Kelay

PAGE 4

DATE: February 6, 1986

REF.# TC-4499/E-927

LOCATION

S)CONTINUED

In Branch To Laundry Unit

eaters

Bulb Strapped To Main

n Laundry Space

On’Supply Pipe

In Laundry Space"

InSpace

For EF-7

For EF-8

In Space

For EF-8

For EF-5

For EF-5

JF-4





EQUIPMENT SCHEDULE

CUSTOMER: Ramsey Heating & Air Cond. Co.JOB NAME: U.E.P.H. (N62470-82-B-2244)

ARK

D-3

PL

DTC

TT-2

TR--2

PS-I

’I’T-12

Jacksonville, NC Camp Lejeune, NC

QTY.

6

1

2

1

PART NUMBE
24"w x 42"h

 ^RR C S
Control & EMCS Dev

AE-631

AE-631

EMCS FOR EACH.LOC

TSP-7214

AE-202

FUNCTION

PC-301

TSP-7111

Parallel Blade Damper

EMCS PANICAL EACH BARRACK(5"TOTAL)

ices

24"w x 32"h IFor Control & EMCS Transmitte:

24"w x 32"h

PANEL OF 5 B

I-II VDC

I15/24VAC

SPST, 24 VAC

I-ii VDC

For EMSC Signal Connections
Future Fid Panel

IRRACKS TYPICAL ’(30 Tota.l.).

Supply & Return Temperature
Transmitters

Transformer

Fan Relay

Differential pressure Switch

Space Temperature TransmitterI

PAGE 5

DATE:ebruary 6, 1986

REF.#TC-4499/E-927

LOCATION

In Outside Wall

’s Convenient To Each
A.H.U.

In First Floor Equipment
Rm.

At Each A.H.U.

In Local Panel

In Local Panel

At A.H.U. Filter

In Selected Space

JF-4





EQUIPMENT SCHEDULE

CUSTOMER: Ramsey Heating & Air Cond. Co. JOB NME: U.E.P.H. (N62470-82-B-2244)

Jacksonville, NC Camp Lejeune, NC

HT-I 1

HE-1 1

1

S-I 1

S-2 1

T-I 1

R-5 !

AQ- 1

V-3 2

--i 4

CR-I 1

-2 1

PART NUMBER

EMCS FOR EAC LOC
HS-8101

AH-102

BUILDING 441 -..CON .ROLS

QUO-II0

SPST

SP3T

TC-4111 W/
AT-211

TC-4111 w/AT-206

VC-6664

FEATURE
PANEL OF 5 BARRACKS

FOR

FUNCTION

TYPICAL(30

Humidity Tranmsitter

Humidity Element

SY,SE
Circuit Breaker

System On-Off

SPDT

3-way, I5VAC
6"

II5VAC

3PDT

TOT.A. .C.

Cool-to-Heat

Outdeor Index Thermostat
BulD shield

Converter Control Relay

Limit Aquastat

Changeover Valves

Indicating Lights Index &

Operation

Changeover Relay

Heating Opertion Relay

PAGE 6

DATE: February 6, i986

REF.#TC-4499/E-927

IA3CATION

NTINUED

InSelected Space

In Sensor

In Local Panel

In Local Panel

In Local Panel

Bulb In Outside Air
On Outside Air Bulb

In Return Water

In Supply An .Retun

Locations

In Local Panel Door

In Panel

In Panel
JF- 4





CUSTOMER: Ramsey Heating & Air Cond. Co. JOB NAME: U.E.P.H. (N62470-82-B-2244)

Jacksonville, NC C6unp Le3eune, NC

R-3

V-7

V-8

TC- 1

TS-2

TS-3

T-6

R-4

M-4

C-!

1

1

1

1

1

1

1

1

2

2

PART NUMBER

BUILDING 441

VS-92i3- -4-ii

VS-9213- -4-11

CP-8102

TS-8201 w/AT-215

TS-8501

TC-II03

-MA-418 w/Linkage

CC-8111

TS-8201

FUNCTION

’ROLS FOR SYSTE CONTI,NUED_

DPDT

2", II5VAC,
Spring Return

2", II5VAC
spring Return

2 Input

IK, 3/4"

IK

DPDT

85F

SPST, 115

52"w x 64"h

I15/20

IK

Cool Operation Relay

Converter Valve

Converter Valve

H.W. Reset Controller

H.W. Supply Sensor w/Bulb Wel]

IOutdoor Sensor

l;hutdown Relay

iExhaust Fan EF-4 Control

Control Relay

IO.A. Intake Damper Actuator.

IO.A. Intake Damper

Temperature Controllers ACC

& ACC 2 .:

Temperature Sensors

PAGE 7

DATE:February 6, 1986

REF.# TC-4499/E-927

LOCATION

In Panel

At Converter

At Converter

In Local Panel

Near H.W. Converter

In Outside Air

in Panel

On Wall In Building 441

in Local Panel

In C.W.
Chiller

Return From Each
JF-4





EQUIPMENT SCHEDULE

CUSTOMER: Ramsey Heating & Air Cond. CoJOB NAME: U.E.P.H. (N62470-82-B-2244)
Jacksonville, NC Camp Lejeune, NC

MuRK QTY.

SQ-2

S-6

SQ-I

SA

S-7

TT-I

TG-I

PC-I

FSN

4

1

i

1

1

1

2

2

2

4

PART NUMBER

BUILDING 441 CO

AT-215

CC-8102

DPST

AD-8i22
AT-8522

AE-631

AT-215’

TSP-7214

ASP-562

PC-8403

Data Industrial
#220B

FEATURES

[TROLS FOR SYST!

3/4"

Stage

2 Output

DPDT

24"w x 32"h

3/4"

05VDC

0-200F

SPST-24VDC

i-ii VDC

FUNCTION

M CONTINUED

’Bulb Wells

Cooling Sequencers

u2 2 Lead chiller

Setpoint Adjuster

Locai/EMCS Set Point Adjuster

EMCS DevicPanel
Bulb Wells

Temperature Transmitter

’Indication Meter

iStart/Stop Relays For ACC i,
ACC 2, P i & P 2

Current Power Computer For

.ACC i, ACC 2, P 1 & P 2

Water Flow Sensor

PAGE 8

DATE:February 6, 1986

REF.| TC-4499/E-927

LOCATION

in C.W. Return From Each

ihiller

In Local Panel

In Local Panel

In Local Panel

in Local Panel

In Building 441

in Supply & Return Mains

n Panel P-Y

n Panel P-

Where Show]

In Panel P-Y

In 6" H/CW Main Loop As
Shown

JF-4





EQUIPMENT SCHEDULE

CUSTOMER: Ramsey Heating & Air Cond. Co. JOB NAME: U.E.P.H. (N62470-82-B-2244)

Jacksonville, NC Camp Lejeune, NC

TR-I

T-8

P-X

1

1

Data Industrial
750
Aitken Catalog
#520

Aitken

Robinson-Halpern
152 Series

TC-III

ATL26
AE-631

6 7/8" O.A.,
S.S.

4 n

0-1.5 PSI

24"w x 32"h

FUNCTION

CONTINUED

PAGE 9

DATE: February 6, 1986

REF.| TC-4499/E-927

LOCATION

,Analog Output Flow Transmitter

Orifice Plate For Steam Flow

Metering

Weld Neck Orifice Flanges

Differential Pressure

Transmitter

Domestic H.W. Circulating

Pump Temperature Control

PanelsControl

On Wall In Building 441

etween Flanges

t Flow Sensing Location
oint

Convenient To Flow Orifice

In Domestic H.W. Return

Line

In Bldg. 441

JF-4





 ene alInst uctions

TC-1101, TC-1102, TC-1103,
TC-1104, TC-1105

Electric Room Thermostats
Two-Position

For low or line voltage on-off control of fan coils,
fans, motor starters and contactors, two-position
electric actuators.

1-5/8" (41 ram)

Bimetal operated snap action SPDT switch. Color coded 6"
(152 mm) leads. Differential 2F (1 C). Units have beige plas-
tic covers as standard. Mounts on flush or surface switch box
or directly to wall (24 volt only).

Blmen$1on$; 4-3/8" (111 mm) high x 2-7/8" (73 mm) wide x

1-5/8" (41 mm) deep.
4-3/8"

(111 mm)

ACCESSORIES
AT-1 01 Lock cover kit
AT-1 04 Dial stop pins pins included with each unit)
AT-136 Title plates (day, night, heat, cool)
AT-504 Plaster hole cover (small)
AT-505 Surface mounting base
AT-546 Auxiliary mounting plate
AT-602 Selector switch sub-base DP4T
AT-603 Selector switch sub-base one DP4T, one DPDT
AT-1103 Wire guard
AT-1104 Cast aluminum guard
AT-1105 Plastic guard
AT-1155 Plastic guard
AT-1165 Plastic guard
Tool-11 Calibration wrench
Too1-13 Contact burnishing tool

OPTIONS
Add "dash-number" (-XXX) suffix to base part number for
desired option. For metal covers, specify TC2-110X-XXX. All
configurations are UL listed. For models used in applications
requiring series heat anticipators, contact factory.

1 Only models with metal covers are CSA certified.

Standard -400 -401

-500 parallel heat anticipation 24V Standard Cover
-501 parallel heat anticipation 120V Standard Cover
-502 parallel heat anticipation 240V Standard Cover
-601 10F night depression 120V Standard Cover 1"1
-602 10F night depression 24V Standard Cover 1"1"

TC-1102

TC-1103

TC-1104

TC-1105

.._\ _.wn

\

\\ Temp.

L1

Drop

Orange (Common)

Brown makes on temp. drop

-402 -403 -404

-603 10F night depression 240V Standard Cover 1"1"
1"1.Normally, night depression is controlled by a centrally

located time clock such as AE-174 or AE-178, or by selector
switch sub-bases (AT-602 or AT-603).

55 to 85F
(13 to 29 C)
45 to 75F
(7 to 23C)
75 to 105F
(24 to 40C)
35 to 65F
(2 to 18O)
90 to 120 F
(32 to 49C)

4.4 Orange
to Brown
Lead

3.0 Orange
to Red
Lead

2.2 Orange
to Brown
Leads

1.5 Orange
to Red
Leads

26.4 Orange
to Brown
Lead

18 Orange
to Red
Lead

13.2 Orange
to Brown
Leads

9 Orange
to Red
Leads

40 @
24 Vac

210@
120/240
Vac

*Units marked in both F and C; dial stop pins included to limit dial range.
LITHO IN U.S.A. 7-84 F-18785-2 ’



INSTALLATION

Requirements

Thermostats require upright mounting on a properly flat verti-

cal surface. Locate the thermostat where it will be exposed to
unrestricted circulation of air which represents the average
temperature of the controlled space.

,CAUTION
Do not locate the thermostat near sources of heat or
cold, such as lamps, motors, sunlight or concealed
ducts or pipes, or where there is a danger of electrocu-
tion (ie., shower rooms).

The thermostat is designed for service in any normally
encountered human environment.

Procedure

1. Pull all wires. (Use copper wire only.)

2. Make electrical connections to thermostat. Make all con-
nections in accordance with the job wiring diagram and in

compliance with national and local electrical codes.
Class wiring is required unless all circuits to contacts are
powered from a Class II source. (See Page 3 for additional

wiring diagrams.)

3. Remove thermostat cover and fasten thermostat to box or

wall.

4. Attach thermostat cover.

Thermostat Mounting
Screws (2) ,,

Thermostat
Cover Screw

Rounded Tab Up

Mounting Plate

/

Switch Box

CHECKOUT

After installing a thermostat, make an initial check of the

switching action. Verify the switch action by listening to and

watching the switch contacts or by using a voltmeter between
the proper sides of the switch.

1. Run the setpoint dial to a temperature above ambient.
This should cause the thermostat to make a circuit
between orange and brown leads.

2. Turn the setpoint dial setting down below ambient. This
should cause the thermostat to make a circuit between

orange and red leads.

CALIBRATION

All thermostats are precision calibrated at the factory and
normally will not require any further attention. However, if
recalibration is necessary, proceed as follows:

1. Turn off control power and power to night depression
circuit, where applicable.

2. Set setpoint dial to correspond to actual stable room
temperature, as read from an accurate thermometer.

3. Remove thermostat cover. Do not breathe on the ther-
mostat or handle excessively as this will affect the accu-
racy of the final calibration.

4. If contact blade is made to the left (red) contact, with a
small screwdriver, turn calibration screw counterclock-
wise (looking at head of screw) until blade makes to right
(brown) contact.

,Note
Each complete turn of screw changes calibration
approximately 15F (8C).

Now turn screw very slowly clockwise until blade just
makes the left (red) contact. Thermostat is now properly
calibrated.

If contact blade is originally made to the right (brown)
contact, turn calibration screw slowly clockwise until ele-
ment just makes the left (red) contact. Thermostat is now
properly calibrated.

5. Replace thermostat cover.

6. Turn on control power.

7. Recheck calibration about 30 minutes later to be sure
heat from handling of or breathing on bimetal element did

not result in an erroneous setting.

MAINTENANCE

This is a quality product. Regular maintenance of the total
system is recommended to assure sustained optimum per-
formance.

Open areas at bottom and around base of thermostat should
be kept clean and free from obstructions to allow proper flow of
air. If switch contacts need cleaning, this may be done with

Tool #13 (burnishing tool).

Thermostat may
contacts.

NOTE
require calibration after cleaning

Common

Location for Heat
Anticipation Location for

Resistor, if Used Night Depression
Resistor, if Used

Thermostat
Contacts
to Red
and Brown
Wires

Red

Brown

Calibration
Screw



REPAIR
Field repair of the thermostat is not recommended.
The thermostat should be replaced, if the system is
not operating correctly and the reason Is traced to
the thermostat.

Typical of Parallel Heat Anticipation (heater size determined
by voltage) with or without Night Depression

Parallel Heat Anticipation

Red (Cooling)

Load
Source
Voltage

BIk/Yel

BIk/Red To Night
Night Depression (certain models) Depression

BIk/Red Switch and
Power Supply

Typical of Series Heat Anticipation (heater size determined
by ampere rating of load) with or without Night Depression

Drop
Temp.

Series Heat Anticipation

Red (Cooling)

Brn j L2
Load

Heat_ / Source
Org L Voltage

BIk/Yel |
BIk/Yel

81k/Red To Night
Night Depression (certain models) Depression

BIk/Red Switch and
Power Supply

Typical Night Depression

Temp.
Drop

Red (Cooling)

L2
Brn

Load.O
Heat Source

Org Voltage
O

Common
L1

Night Depression
BIk/Red To Night

Depression
BIk/Red Switch and

Power Supply
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Gene alinslmuc  ons

MA-305
MA-318

MA-405 THRU MA-419
Oil Submerged Actuators

For two-position operation of dampers, valves and other
equipment which requires the return to normal position
upon power Interruption.

SPECIFICATIONS
Two-wire circuit. Actuator shaft rotates cw 180 when power
is applied. Spring returns actuator shaft ccwto original position
when actuator is de-energized. Optional SPDT aux!liary end
switch makes (or breaks) circuit at powered end of stroke.
Ambient temperature limitations -40 to 136F (-40 to 58C).
16 !b-in. (1.8 N-m) actuators mounted in any’ position; 60 Ib-in.
(6.8 N-m) must be mounted with output shaft horizontal. Allow
6"(152 ram) clearance above the actuator wiring compartment.

ACCESSORIES
Damper linkage accessories:

AM-111 Crank arm for 5/16" diameter damper shaft.
AM-I 12 Crank arm for 3/8" diameter damper shaft.
AM-113

AM-115
AM-116
AM-122
AM-123
AM-125
AM-125.048
AM-’ 32
AM-301
AM-,d01

Auxiliary Switch
Terminals on

Optional Models Case
Ground

Typ;cal Units

Cover
Removed

Power Terminals

Crank arm for actuator or 1/2" diamaler damper
shaft.
Crank arm for 7/16" diameter damper shaft.
Spiined crank arm for actuator.
Linkage connector straight type.
Damper clip.
5/16" diameter x 20" damper rod.
5/16" diameter 48" damper rod.
BF_,;! joint connector.
90 mounting bracket.
Explosion proof housing for damper or valve.

Power

(Vac)
60 Hz

Valve linkage accessories for 60 Ib-in. units only. Use on
VB-9213, VB-9253, VB-9273, VB-9313 and VB-9323 va!ve
bodies 1/2" to 2".

A!’. Dimensions in ;riches*AV-390 Common pa,’ls linkage kit. 1"= 25.4 mm
AV-91 Cam and plunger kit for 1/2" to 1-1/4" valves.
AV-92 Cam and plunger kit for 1-1/2" :o 2" valves. OPTIONS
"O,der AV-390 plus appropriate AV-91 or AV-92 for complete linkage. Available 120, 20,8, 240 Vac; 50 or 60 Hz.

Actualor
Aux

Nominal**

Part Input Damper Area
Number Switch (Watts) Sq. Ft. (m2)

MA-305 24
MA-305-500 24
MA-405 120
MA-405-500 120

#08
208

240
240

24
24

120
208

208
240

--’240

MA-406
MA-406-500
MA-407
MA-407-500
MA-318
M,A-318-500

MA-418
MA-418-500
MA-416
MA-416-500
MA-4i9

MA-419-500

NO
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Yes
No
Yes

25

25
Ho!ding

No Load
Tlmingf at
75 F (24 C)
Secs/180

2O

20

Parallel Opposed

9 11
(8) ()

33 43
{3.1 (4)

VA Rated
Torque

Run- Hold- Lb-ln.
nlng Ing (N-m)

56 56

48 48

16
63 63 (1.8)

48 48

92 32

108 42

104 38 (6 8)

120 39

Appltcatlons

Damper

Valve
or

Damper

F-6491-16

"2FLA, 12LRA@24 120,AC. FLA 6LRA 24[:VAC
"’Damper Ra;ngs ar. Nomma’a,dbgsegor. St.-.c,a,c:NotLo LeakageDmp(.rs ! v, C ":.,.,’_ 20’: FPMke:octy
Spqng Retd,n Ttm r. w:tb. Fu L(sad Opposing pr,n apprcxmale) 30 Sec

L!THO Ik; LI S A 10-84



THEORY OF OPERATION
R ,Jn/Adjust

MA-305.405 406 and 407 units rotate 180 cockwise when
e’,ergized and spring return counterclockwise to 0 when
C: -energized. The motor is assembled to a gear train and stalls
at the end of the power stroke.

MA-318, 416, 418 and 419 have an end of travel switch which
reduces the running input from 70 watts to 25 watts at the end
<.,f the clockwise rotation. Actuator must be linked to the load

e. damper), to allow the actuator on power stroke, full end of
1ravel movement.

L1 orH

L2 or G

Typical wiring for MA-318,416,418 and 419: Optional
Aux. Switch

Acluator

;]
-cq

.l, LOw_

Switch (Holding)
) tnpur0 (Running)

INSTALLATION
Procedure

V.’lrlng Make all electrical connections in accordance with
t%e job wiring diagram and in compliance with national and
iocal electrical codes. Two 1/2-inch conduit knockouts are
rovided on actuator case.

Power Wire Selection Table

Wire Size Maximum Run (Ft.)Actuator
(AWG) (1 run has 2 wires)

14 122
MA-305 12

MA-405
MA-406
MA-407

MA-318

MA-416
MA-,I 18

MA-419

10
191

3O5

14 2800

14 2800

14 2800

14 44

12 68
!0 110

14

!2

95O

1580

z.p,c,= wiring for MA-3O5. 405,406 and 407:

orH

,_2 or G

F "-m Optional Aux Switch

Thermoslat or Switch Field CI ..I
._J

z ctuator rotates 80cw when controller contacts are closed.
+/- :’tuator sp,ing returns when c0ntro!ter contacts are open.

Damper Installation Figure above illustra!es linkage for a
180 actuator operating an arm through a 90 arc. To fasten
linkage proceed as follows:

1. Fasten linkage connector at end ofdnvencrank shaft arm.

2. Fasten linkage connecior at punch mark on actuator
crank arm (about .707 of the radius).

3 Move damper to normal position and clamp connecting
link to Connectors.

4. Check adjustment for proper operation by running actua-
tor and driven shaft between limits of travel.

CAUTION

It crank arm does nol prov;de proper travel, reset con-
necting link in !inkage connector. NEVER ATTEMPT TO
TURN THE ACTUATOR SHAFT WITH A WRENCH OR
A CRANK. This may damage actuator gears.

Valve Installation The valve must be installed ,’ith the valve
stem upright. Install all single-seat valves (unless directional

arrow indicates otherwise) with pressure under the seat.

See AV--300 General Instruction sheet F-19068 for detailed

instructions when used as valve actuator.



Indicator Screw (1)

Indicator (1)

Cover Screw (1)

Plunger Assembly (2)

Plunger Cam (2)

Packing
Nut* Bracket

Actuator*

Front Cover (1)

Connecting Pin (1)

Stem Extension (2)
1-1/2" & 2" Valve
Bodies

Stem Extension (2)
1/2" thru 1-1/4"
Valve Bodies

(I) Included in AV-390
Common Paris Kit

(2) Included in AV-91, AV-92,
AV-93 or AV-94 Plunger
and Cam Kit

Stem
Lock
Nut

Figure 5

Mounting Screw (1)

Mounting Bracket (1)

Valve Body (VB-92t3
1/2" to 1-1/4" shown)*

"Not included in "AV" Kits

TYPICAl. COMPONENTS FOR VALVE INSTALLATION

CHECKOUT

After the entire system has been installed, the ,ollowing
checks for proper operation car] be made.

1. Be sure that the system power is conrected and on.

2. Be sure controller (manual or automatic) is operating
properly per system requirements.

3. When the controller (manual or autonatic) energizes the
actuator it will run to the end of the stroke (180 clockwise).

4. When the controller (manual or automatic) de-energizes
the actuator, the spring will return the actuator shaft to its
original position.

5. Action of auxiliary switch:

C made to N.C. when actuator is de-energized.

C made to NO. when actuator is energized and reaches
the end of stroke.

MAINTENANCE

A minimum of maintenance is required since the motor and
gear train are submerged in oil for continucus lubricat;on a.qd

cooling and sea’.ed in a die cast case. If necessary to refiF, the
actuator with oil. always use Barber-Colman immersion oil,
which is avai!ab’,e in quart or one gallon cans (refill capacity

approximately 3/4 of a quart).

Normally. actua!ors are returned to the factory for recondition-

ing it t;-,e need arises. However, some field repairs can be
performed. Replacement of gear train paris or return springs
should not be attempted in the field. Refer to the ,epair parts list
for parts and kts available..N.C.

C

NQ

Auxiliary Switch
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GeneralInslmucCions
CC-8111 SERIES

Electronic Controller
Proportional & Single Stage Relay

DEVICE INFORMATION
The CC-8111 Controller is a proportional controller which
directly accepts either a 1000 Ohm sensor input(s), a to
15 Vdc control signal, or a 135 Ohm slidewire input and
produces a proportional voltage output signal which
operates a relay giving two position output control. This
device consists of two temperature bridges, a solid state
control amplifier, a comparator amplifier and a relay out-
put stage. The CC-8111 is used in systems where solid
state temperature sensing is desired to control electrically
actuated devices.

CC-8111

Part
Number

Power
Req.

(50160 Hz)

CC-8111-024 24

CC-8111-120 120

CC-8111-240 240

Units dual marked in C

Setpoint

41 to 95F
5 to 35C

Adjustable Functions

Setpoint

41 to 95 F
5 to 35C

Diff.
Range

to 54 F
Std.

By Added
Res.

1-400 F

Relay
Dropout

2 to 12 Vdc
(IV1 to Com)

Pin Selectable Functions

Throttling
Range

Authority
Ratio

.5

.75
1.0

15.0
Aux.

3,6 or 9F
1.6, 3.4
or 50C

tnd F.
Figure 1. Part Number Selection and Function Chart

Relay
Diff.

.5
1.0
2.0
4.0 Vdc

(IV1 to Com)

SPECIFICATIONS
1. Controlling inputs Designated as input "A" and

input "B".

A. Temperature One or two 1000 Ohm resist-
ance type temperature sensors (TS-8000 Series).

B. Slidewire transducer 135 Ohms. Requires
two resistors and connects to input "A" only.
See input wiring diagrams No. 5 for further
details.

C. Voltage signal 1 to 15 Vdc. Requires removal
of jumper between OP1 and IV1 terminals.
Signal connected between IV1 (+) and COM

terminals.

Outputs

A. Relay SPDT with adjustable dropout and selec-
table differential of 0.5, 1, 2 and 4 volts.

Contact Rating
Amps (continuous)
Amps (inrush)
Pilot duty sealed (VA)
Pilot duty inrush (VA) 250

24 Vac
1

10

25

120 Vac 240 Vac
.5

10 5

125 125

1250 1250

B. Voltage signal 2 to 15V with a 10 ma. capacity.
Output terminals OP1 (+) to COM (-).

C. + 20 1.5, + Vdc with 35 ma. capacity. Sup-
ply can be used for powering other System 8000
controllers or adaptors.

D. + 6.2 _+.5 Vdc with 4 ma. capacity. Supply can
be used for powering System 8000 remote set-
point adjusters (AT-8100 Series) and auxiliary
bridges (CN-8101, TS-8601).

Supply inputs. Requires 24, 120 or 240 Vac 50/60
Hertz depending on models selected, 4 V.A.

External Screw Terminal Nomenclature

+20

IV1 L1
C

" O91 C L2

+6.2 8 GND

COM

NOTE
ON CC-8111-024,
L1 & L2 ARE NOT
PRESENT. TERMI-
NALS ARE MARKED
24 Vac.

Figure 2. Figure 3.

LITHO IN U.S.A. 8-84 1 F-17192-3



L1
L2
GND
NC1
C1
NO1
+ 20
IV1
OP1
+6.2--
ISA
AB1
ISB
COM

Supply voltage 50/60 Hz.

Chassis ground
Normally closed relay contact
Relay common
Normally open relay contact
+ 20 Vdc power supply
1 to 15Vdc input (+)
2 to 15 Vdc output (+)
+ 6.2 Vdc power supply
Input "A"
Input, auxiliary bridges or setpoints
Input "B"
System common (-)

5. Dimensions

6 mm
(.250")"

4 mm
(.178")

L=190 mm (7.5")

184 mm (7.25")
DEPTH 63 mm (2.5")

|(1.937")----]- W=98 mm

Figure 4

DEFINITIONS
1. Mode of operation Either direct acting or reverse

acting.

A. Direct acting (D.A.) means that an increase
in temperature at the sensor(s) causes the
CC-8111 voltage output (OP1) to increase.

B. Reverse acting (R.A.) means that an increase
in temperature at the sensor(s) causes the
CC-8111 voltage output (OP1) to decrease.

Reset control action The direction of reset deter-
mines whether input "A" setpoint is reset upward or
downward on a temperature decrease at input "B".

A. Direct reset: A temperature decrease on input
B resets input A setpoint downward.

B. Reverse reset: A temperature decrease on in-
put B resets input A setpoint upward.

ADJUSTMENTS & JUMPERS
See Figures 5 and 6.

INSTALLATION
1. Mounting

The CC-8111 can be mounted in any position on any
surface free from severe vibration or shock. Avoid
locations where excessive moisture or corrosive
fumes are present. The unit is provided with a
7-1/2 inch piece of 3-7/8 inch wide mounting track.
Mounting hardware required (not provided) is two
#8 screws. Ambient Limits: 40 to 140F.

2. Wiring Procedure

A. Codes: Make all electrical connections in ac-
cordance with job wiring diagrams and in com-
pliance with national and local electric codes.

B. Sensors: For sensor wiring, use No. 18 gauge
twisted pair cable (6 turns per foot or equiva-
lent) up to 200 feet. On runs over 200 feet, recall-
brate the system or use larger diameter wire.

CAUTION

Shielded cable (Belden No. 8422 or equivalent) must be
used when it is necessary to install the sensor leads in

the same conduit with power wiring, or when it is known

that high RFI/EMI generating devices are near. Ground
the shield at the controller only on the COM terminal.

2| 14

Throttling A J3
Range 1.5
Selection Bi’.J4 I 1.75 Input B Ratio

? ,",-..-=, Selection
opA

input A
Setpoint tI--AUXJI--AUX

SPB J) BridgeB

Input B
Setpoint k /k / COM
Adjustment

Stage Relay Dropout Adjustment

Relay Differential
Voltage Selection

J1

TR =F
A 3 1.6
B 6 3.4

Figure 5. Location Chad
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Control//"
J Sensor

Sensor A
or

Sensor B

Bridge A

Bridge B

Setpoint
A/B

(SPA) (SPB)

Ratio
Authority
(ISB only)

Throttling
Range
(T.R.)

Relay
Differential

Relay
Dropout

Jumper

J1

J2

J3

J4

J5

Direct Acting

Reverse Acting

Direct Acting

Reverse Acting

Direct Acting

Reverse Acting

5-35oc
41-95F

.5 to
.75 to 1

1 to1
15to 1
Fig. 10

3OF (1.6oc)
6F (3.4C)
9OF (5C)

.5 Volt
1 Volt
2 Volts
4 Volts

2 to 12 Vdc

Jumper or
Terminal

Connection

ISA to 6.2
ISB

ISA to COM
ISB

COM
6.2

COM
6.2

.5

.75
1

15
Aux.

A
B

A with
AB shorted

.5
1
2
4

Factory
Set

COM

6.2

700F
CAL

1:1

A

6V

Definition/Function

Changes Res.
when temp.
changes

Resistance
voltage divider

Input A/B
temperature
adjustment

Amount of temp.
change of the B
bridge required
to reset the A
bridge 1 F.

Sets amplifier
volts per deg.
change at ISA
input

Volts change
between
pullin and
dropout

Voltage where
the relay
drops out

Balco Res. Pos.
Temp. Coeff.

Provides a
voltage output
relationship
to sensor
resistance

Sensor A/B
temp. at which
OP1 to COM is
7.5 -*- :5 Vdc

Degrees temp.
change at ISA
input to produce
a 3 Vdc change
OP1 to COM

C1 makes to
NC1

Figure 6. Controller Setup and Definition Chart

OPERATION (Ref, FIG.7)
The CC-8111 Controller consists of two temperature sens-
ing bridges with setpoint, one proportional voltage control
amplifier, one voltage comparator amplifier with relay
output and two power supplies.

input A and B sensors Each requires a 1000 Ohm, at
21C (70F), resistance type (Balco wire) temperature
sensor. The sensor increases in resistance with an in-
crease in temperature (3.96 Ohms/C or 2.2 Ohms/F).
These changes are detected by input A and input B
bridges.

Input A and B bridges Each bridge input accepts the
sensor resistance signal. The bridge converts the
resistance signal change into a dc millivolt signal
change. The output from input A bridge is fed to the pro-
portional control voltage amplifier. The output from
input B bridge is fed to the ratio selection network. Each
bridge can be connected for either direct or reverse act-
ing bridge output. This is accomplished on input A
bridge by connecting J1 jumper (red/blue) to the pin
marked COM for direct acting or to the pin marked + 6.2
for reverse acting. Input B bridge jumper J2 (white/blue)
is connected to the pin marked COM for direct acting or
the pin marked + 6.2 for reverse acting. Input A and B
bridges each have temperature setpoint adjustments.

Ratio selection network Ratio selection networks
allow selection of the desired input B bridge gain in
order to accomplish resetting type control systems. The
output of the ratio selection networks is fed to the pro-
portional voltage control amplifier.

Proportional voltage control amplifier The control
amplifier sums and amplifies the millivolts output
signals from input A and B bridges. The control
amplifier output is a proportional 2 to 15 Vdc signal
which is fed to the voltage comparator amplifier. The
amplifier uses overall negative feedback as a means of
gain adjustment. The gain adjustment becomes the
throttling range adjustment of the CC-8111.

Comparator amplifier This comparator receives the
variable voltage from the control amplifier and com-
pares it to the relay drop out and differential voltage set-
tings. As these points are exceeded, the comparator
changes state to operate the relay for two position
output control action.

CALIBRATION
The CC-8111 Controller normally requires no field cali-
bration. The unit is factory calibrated for 7.5 +/- .5 Vdc
output between OP1 and COM, when input A and B sen-
sors are at 21C (70F) temperature (1000 Ohms resist-



Input B 1----
(1000

2-15 Vdc-- IV1

"Signal

,,’l’l
 AB1

tional Am ["(ISA Bridge . Voltage

ed/Blu’ SPA J3 (Blu) J4(
( JJumper Jun
umper

ISB Bridge, .5 .75 15- Ratio
oo, Selection

Network
To Bridges

J2 h/Blu)

__
t% and Amp.

COM UM ns tor

COM , "
Pin Connectors+6.2 = = Supp,t6.2J

CC-8111

Figure 7. Controller and System Block Diagram

NO1
C1

--NC1

GND

Power
Input

_/60 Hz

ance) and their respective setpoints set for 21C (70 F).
The relay dropout voltage is factory set for 6.0 Vdc with a 1
volt differential selected. A throttling range of 3F and a
ratio of 1:1 have been selected. The input bridges are
connected for (A) direct and (B) reverse acting outputs. If
field calibration becomes necessary ora calibration check
is desired, proceed as follows:

CAUTION
Line voltage is present on terminals L1 and L2.

1. Disconnect sensor to input A terminals. Replace
input A sensor with a 1000 Ohm _+.1% resistor

(SYZE-12987 test kit). Input A sensor will be con-
nected to the CC-8111 as follows:

A. Between ISA and + 6.2 terminals for direct act-
ing controller output.

B. Between ISA and COM terminals for reverse
acting controller output.

2. Disconnect sensor to input B terminals. Replace
input B sensor with a 1000 Ohm _+.1% resistor

(SYZE-12987 test kit). Input B sensor will be con-
nected to the CC-8111 as follows:

A. Between ISB and + 6.2 terminals for direct act-
ing controller output.

B. Between ISB and COM terminals for reverse
acting controller output.

3. Remove cover from CC-8111. Disconnect and tape
the J3 jumper (blue) on the CC-8111.

4. Disconnect all input leads for the AB1 terminal on
the CC-8111.

5. Connect a 20,000 Ohm per volt VOM between OP1
(+) and COM (-) terminals. Use a 15 to 20 Vdc
scale range.

6. Rotate setpoint A (SPA) to the black dot by 68F.
The VOM should read 7.5 +_ .5 Vdc. If not, rotate the
SPA shaft until 7.5 +.5 Vdc reading is obtained.
Hold the shaft of the SPA firmly and then rotate the
pointer in a CCW direction until the pointer is on the
black dot by 68F on the dial scale.

7. Connect the J3 jumper (blue) to the 1:1 ratio pin.

8. Repeat Step 6 above but now use setpoint B (SPB)
adjustment.

9. Change SPA until VOM reads 6.0 -+ .3 Vdc. The relay
should have dropped out. If not, rotate stage pot
until relay dropout occurs.

10. The CC-8111 is now calibrated.

11. Replace all sensors and the cover to the CC-8111
and remove the meter.

CHECKOUT
Check nameplate for correct supply voltage and
measure with a VOM between L1 and L2 terminals
on the controller. If the supply voltage is not
present, check the power source for problems.

Check the 20 (- 1.5, + 1) Vdc supply by measuring
with a VOM between the + 20 (+) and COM ter-
minals. If the 20 Vdc is not present or is out of
tolerance, then:

A. Check to see if the 20 Vdc supply is overloaded
(35 ma. or greater).

B. External device shorting the 20 Vdc supply.

C. If neither A nor B above, consider the controller
as defective and replace.

4



3. Check the + 6.2 +/-.5 Vdc supply by measuring with
a VOM between the +6.2 (+) and COM (-) ter-
minals. If the +6.2 Vdc is not present or is out of
tolerance, then:

A. Check to see if the 6.2 Vdc supply is overloaded
(7 ma. or greater).

B. External devices shorting the 6.2 Vdc supply.

C. If neither A nor B above, consider the controller
as defective and replace.

4. To check output operation, proceed as follows:

For input A: Pull jumper J3 and tape.

A. If the CC-8111 has been connected for direct
acting output operation, short the + 6.2 and ISA
terminals together. The voltage as measured
with a VOM between OP1 + and COM (-) ter-
minals should be 2.5 Vdc or less.

B. If the CC-8111 has been connected for reverse
acting output operation, short the ISA and COM
terminals together. The voltage as measured
with a VOM between OP1 + and COM ter-
minals should be 15 Vdc or greater.

C. Disconnect short across ISA and + 6.2 or COM.

For input B: Pull jumper J1 and tape. Remove
sensor A.

A. Repeat A, B and C above, except substitute ISB
in the place of ISA.

5. Reconnect jumpers and sensors and the system is
ready for operation.

APPLICATIONS

Input A Sensor A J1 to Reset Action J2 to Sensor B
Action Between Pin of Input B Pin Between

Direct Reset +6.2 ISB-COMDirect + 6.2 COM
Acting and ISA Reverse Reset COM ISB-+6.2

Reverse ISA Direct Reset COM ISB- +6.2

Acting and COM +6.2 Reverse Reset +6.2 ISB-COM

Figure 9.

On dual input applications, J3 is connected to desired
ratio pin. For additional ratios, connect jumper J3 to
"AUX" pin and add additional resistors as shown below
(See Figure 5 for location of pins and jumpers):

Aux. Resistor Value
Ratio

(Connect between Aux. Pins)

2.5:1 29.4K, _+ 1%, metal film

5:1 57.6K,
_
1%, metal film

10:1 115K, +/-1%, metal film

20:1 221K, _+1%, metal film

Figure 10.

Differential Inputs

The controller can be used to respond to the difference

between inputs A and B. Use sensor on ISA in the higher
temperature media. Set differential to be maintained on
SPA and SPB using SPA minus SPB as the selected dif-
ferential number. Set ratio to 1:1.

The units are shipped with input (A) direct and (B) re-
verse acting connections, throttling range (TR) at 3F,
ratio 1:1 and relay differential set to volt. Other bridge
connections will require recalibration.

Single Input

The controller may be used for a single input on either
input A or B. The bridge action, sensor connections and
internal connections are shown below.

Input

A
B

Sensor Jumper Relay
Connects Connection Energizes

ISA-6.2 J1 to COM Inc. Temp. A

ISB-COM J2 to 6.2 Dec. Temp. B

Figure 11.

Input

A

Bridge Sensor
and Input Internal Connections Connection
Action

Direct JltoCOM, J2disconnect ISAand +6.2
Acting and tape

Reverse J1 to +6.2, J2 disconnect ISA and COM
Acting and tape

Direct J1 disconnect and tape, J2 IISB and + 6.2
Acting .toCOM, J3 on1:1ratio pin

Reverse J1 disconnect and tape, J2 ISB and COM
Acting to +6.2, J3on 1:1 ratio pin

Figure 8.

Dual Input

The controller can be used as a control with reset action
by using both A and B inputs. Determine the mode of
operation of input A control, select the ratio of authority
of input B and determine the reset control action. Set up
the controller per the chart below.

The CC-8111 differential range can be extended by set-
ting SPA to the black dot by 68F and placing the
resistor selected from the table below between 6.2 and
AB1 terminals. This will fix SPA to the indicated degrees
in the table. The differential will be this fixed value
minus the setting of SPB.

Setpoint A Resistor
Degrees F +/- 5% 114 Watt

150 130K

20O 82K

250 56K

300 43K

350 36K

400 30K

450 27K



Typical Control System Wiring

Outside
Air
TS-8501
Input B

Discharge
Air Sensor
TS-8201

Note:2 to 15 Vdc D.A. Signal

/ Blue, Com.

+ Yellow, IV1

Optional CC-8111-120

L_.;

+20
IV1
OP1 L1

\- + 6.2 L2
ISA GND
AB1 NC1
ISB C1
COM NO1

5 Additional Systems
8000 Controlled Devices

120 Vac 50/60 Hz

Controlled
Device

Figure 12. Discharge Temperature Control with Outdoor Air Reset
NOTE

Connect J2 jumper to COM and refer to dual input setup
procedure.

Tank 2
TS-8201
Input B

Note:
Tank For temperatures
TS-8201 between 250 and 450F
Input A use TS-8204

CC-8111-120

+20- IV1
OP1 L1
+6.2 L2--
ISA GND
AB1 NC1
ISB C1
COM NO1

120 Vac 50/60 Hz

Controlled
Device
ie: Pump

Figure 13. Tank Differential Temperature Control

INPUT WIRING DIAGRAMS
1. Temperature Sensor(s) Input (Standard).

Direct acting DA, Reverse acting RA.

Room Sensor With Setpoint

Input A (J1)
Terminal DA

7 6.2

8 ISA

Setpoint A
adjusted for
21C or 70F

RA

COM

ISA

Input B (J2)
DA RA

6.2 COM
ISB ISB

Setpoint B
adjusted for
21C or 70F

Sensors Without Setpoint

Input B (J2)
DA RA

Input A (J1)

Terminal DA RA

7
6.2 COM

BIk

8
ISA ISA

BIk

6.2 COM

ISB ISB

Remote Setpoints.

Used with direct acting or reverse acting sensor
inputs.

AT-8122 Yel
AT-8155

AT-8158

Input A Input B

Wire DA RA DA RA

Red 6.2 COM 6.2 COM

Yel AB1 AB1 AB1 AB1

Blue COM 6.2 COM 6.2

NOTE

Adjust SPA and SPB adjustments in CC-8111 for 21 C
or 70F. Ratio select set for 1:1.

3. Night depression and/or morning warm.up.

AT-8258-101

AT-8 58 BI
Switch could be
time clock

relay NO. contact.

Wire Direct Reverse
Acting Acting

Red 6.2 COM

Yel AB1 AB1

Blue COM 6.2

6



4. Temperature indication and control.

Note: Use sensors
without setpoint

Note: Meter
Span Selection

On
CC-8111

Note: Must
be connected
4 to 5 for
Direct Acting

ASP-500 Series
Indicalion Meter

Note: 1K -_+ 1% resistors
furnished with TSP-8101

Input A
Wire DA RA
X 6.2 ISA
Y ISA COM

J1 to J1 to
COM 6.2

Input B
DA RA
6.2 ISB

ISB COM
J2 to J2 to
COM 6.2

NOTE
For temperature indication and control on input B, OP1
of the TSP is connected by a resistor, selected from the
table below, to AB1 of the CC-8111. Connect CC-8111
jumper J3 as shown in the table for the ratio selected.

Table

R Value Jumper J3 Connects To
None 1:1 ratio pin.

Aux. ratio pin. 57.6K,45.3K, _+ 1%, M/F
_+ 1% between aux. pins.

102K, _+1%, M/F

Ratio

1:1

5:1

10:1

15:1

20:1

Aux. ratio pin. 115K,
_+ 1% between aux. pins.
15:1 ratio pin.158K, _+1%, M/F

Aux. ratio pin. 221K,215K, _+1%, M/F
+ 1% between aux. pins.

5. 135 Ohm slidewire--lnput A only.

Input A
X Wire DA RA

X 6.2 COM

"-k,,- Y Y ISA ISA

NOTE

Adjust SPA in CC-811 for 21 C (70F). Disconnect J3
jumper and tape end. Do not use TR greater than 3 F on
CC-8111.

6. Solar compensation using TS-8531 sensor and
CN-8101 auxiliary bridge.

Unshaded
Element

Shaded
Element

.Orange

Sens,n, ]’-,,, *, AB1
Elements I 11’:+6 2

,- IJ,coM

Black

S 853 Leads

Solar
Sensor

CC-8111
Inputs

TS-8531 Direct Reverse
Sensor Leads Acting Acting

Orange ISA ISE
Orange ISB ISF

Black ISE ISA
Black ISF ISB

NOTE
No calibration of CN-8101 required.

CN-8101 Degrees Reset
Ratio Setting (No Sun to Full Sun)

.5:1 70 F
1:1 35

5:1 7

10:1 3.5

20:1 1.75

CC-8111 Solar Compensation Reset Action
Input A

Connected for:. Increased Sun Load
Action Resets Setpoint A:

Direct Direct Acting Down
Acting Reverse Acting Up

Reverse Direct Acting Up
Acting Reverse Acting Down

7. AD.8501 Automatic Reset Adaptor.

+20

IV1

COM

Automatic Reset

AD 8501 + 20

IV1 OP1

COM I CC-8111
Terminals

= OP1

NOTE
1. Remove jumper between OP1 and IV1 on CC-81 11.

2. Can be used with either D.A. or R.A.



8. Humidity control only--reverse acting CC-8111 out-
put only.

Yel AB1
HS-8101

Or Corn
HS-8201 IPur

120 Vac
50/60 Hz

AE-206

<.---- + 6.2

1%

Note: 1K,
__
1%

wire wound resistor
not furnished

NOTE

1. SPA adjustment becomes system calibration ad-
justment only.

2. Disconnect J2 jumper (wht/blu) and tape end.

10. Power Monitor Control Override.
NOTE

Remove jumper between OP1 and IV1 terminals of CC-
811 1. Power an isolation relay through the power moni-
tor output contacts and wire the isolated contacts as
shown below.

Isolation Relay __cNC OP1

Controlled by IV1

Power Monitor. NO COM

CC-8111
Terminals

9. Humidity indication and control--reverse acting
CC-8111 output only.

Yel

HSP-61or 81 ]Blu
HSP-6381

5
120 Vac L1

50/60 Hz L2

ASP-301

562K _+ 1%

+: ABt

COM

_ASP-581 Meter

91
ISA

s _+1%

COM

Nots: Resistors
furnished with
HSP’s

NOTE

1. J1 jumper (red/blu) must be connected to pin
marked +6.2.

2. Disconnect J2 jumper (wht/blu) and tape end.

3. SPA adjustment can be used for setting humidity
control point.

F-17192-3 BK 8
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GeneralInst uc#lons
Solid State Sensing

Temperature and Hlmldity
Series TS-8000 and HS-8000

Temperature Sensing

GENERAL INFORMATION

Sensing is accomplished by the use of a temperature sensitive
Balco resistance wire packaged in the form of room, duct,

averaging and outdoor type configurations. The design of the
entire system is around a 1000 Q sensing element at 70F.

WIRING

Make all electrical connections to the element in accordance
with the installation and wiring diagram for the job. Comply with
national and local electrical codes. Do not use the element box
as a junction box for other control circuits. It is generally
advisable to use flexible conduit for connecting box to rigid
conduit. Restrict element leads to shortest length practical.
Barber-Colman twisted cable or factory approved cable
should be used.

Room
TS-8100 Series 11

Duct/Immersion

TS-8201

Outdoor
TS-8501

Immersion
TS-8201-106

TS-8400 Series

Part No. Use Location Mounting Terminal Code Wiring

TS-8101

TS-8111

TS-8201

Room Sensor
w/o Setpoint

Room Sensor
w/Setpoint

Duct
Immersion
7" Immersion
Length

Wall

Wall

Duct or
Well
AT-215
3/4" NPT

Immersion WellTS-8201
4" Insertion AT-225-106
Length 1/2" NPT

TS-8331 Lagged DuctSensor

TS-8405 5’ Average Duct

TS-8422 22’ Average Duct

Diffuser

Light
Fixture

TS-8241

TS-8261

Outdoor
Air

Ceiling

Light
Fixture

Outside of
Building

TS-8501

Outside ofTS-8531 Solar
Building

TS-8533 Econostat Outside of
Building

Mounting
Screw

Printed
Circuit
Board

AT-215 Thermowell
Immersion Temperature

(2) 1/8"Dia. /l"Dia.- __.Holes___ .. ._,,,,’. (-
""--" 3 4"4., /

3-1/2"""Duct Mounting Dimensions

Mount on Face of Ceiling Diffuser. See Instructions
for B-C Models PB, PS or SFS, SFB. Pg. 2

Mount in Return Grill of Light Fixture

Use Conduit Connectors

() Output
(R) } Terminals

Pigtails:

Black } (C) ControllingBlack

Black }Black (L)* Controlling

*Found only on the TS-8331

Pigtails: Black
Black

Pigtails: Black
Black

Pigtails: Black
ControllingBlack

Orange } Element
Orange (Solar)

Red } Heater
Red (Econostat)

LITHO IN U.S.A. F-14970-4



Solid State Humidity Sensing

Sensing is accomplished by the use of a nonorganic resist-
ance type material which will be housed either in a room or
duct type mounting base. Selection of the proper AHol00
series element will provide the capability of control over a 15%
range. Elements are available through the span of 5% to 95%
R.H.

The average resistance of each element at midrange is
approximately 22,000 ohms; except the violet element, which
is 50,000 ohms. A resistor of appropriate value may be substi-
tuted in the bridge circuit to verify the element resistance.

CAUTION

DO not measure resistance of element with an ohmmeter,
as DC voltage across the element will cause polarization and a
new element will be required. Basic element is not repairable.
Order a replacement from the factory or local branch office.

CARE OF ELEMENT
The elements are wrapped with a moisture pervious cello-
phane, which actually is an air filter. On installations using duct
elements, where air velocities are reasonably high do not
remoYe cellophane. Always install element with wrapping so
that perforations in cellophane are on downstream side of air
currents. Punch more holes (only in downstream side of cello-
phane) to increase element sensitivity.

Air Flow

Perforations
in Cellophane
Should be on
Downstream
Side

TABLE 1.

Part Sensing Relative

Number Element Humidity
Color Range

AH-100 Violet 85% to 95%

AH-101 Blue 70% to 85%

AH-102 Green 50% to 70%

AH-103 Yellow 40% to 55%

AH-104 Orange 30% to 45%

AH-105 Brown 10% to 30%

WIRING

Make all electrical connections to the device in accordance
with the installation wiring diagram for the job. Comply with
national and local electrical codes. Restrict element leads to
shortest length practical, using three conductor twisted cable,
18 gauge minimum.

CAUTION

Power wiring must never be installed in the same conduit.

LOCATION

Locate the sensing element where it will be exposed to unre-
stricted natural air circulation and to the average conditions of
the controlled space. Do not locate it near extreme sources of
heat, cold, or moisture.

Duct
HS-8200 Series

Room
HS-8100 Series

AH-t 00 Series
Humidity Element

Setpoint
Pins

CALIBRATION
1. Place DC-VOM on output of CP-8102 controller, OP1 (+)

and COM (-).

2. Read humidity at the sensor.

3. Place jumper on proper pin, per chart below.

4. Adjust the controller (CAL A) to 7.5 Vdc output.

5. Refer to CP-8102 literature if further details are required.

GENERAL INFORMATION

1 2 3 4 5 6 7 8 9 10

Setpolnt Pin Number



MOUNTING OF DIFFUSER SENSOR TS-8241

Sensor should be mounted to the face of the ceiling diffuser so
that it projects downward into the room. See Figure 1. If the
diffuser has an adjustable pattern, the discharge air direction
must be adjusted to a horizontal pattern. This will insure a
representative sample of room air over the element (Figure 2).
The transmitter will not perform satisfactorily if the discharge is
adjusted to a vertical pattern.

Figure 1.
Sensor Mounted in Perforated Face Ceiling Diffuser

Model PB or PS

Figure 2.
Room Air Induced over Sensor by Discharged Air

A 7/16-inch hole is required in the diffuser face for mounting.

The SFS and SFB louver faced diffusers are available in nine
air patterns, both in the square and rectangular design. For
proper installation, use Table 2 which shows sensor location
and the mounting figure referred to in the installation proce-
dure. APNS-107 must be ordered separately,

SENSOR MOUNTING PROCEDURE ON SFS
AND SFB USING APNS-107 KIT

1. Drill a 5/16" hole for sensor leads.

a. Fig. 3. Locate hole center on an angled surface about
5/16" from an edge of the 1/2" square so as to avoid
drill contact with the welded center plate mounting
brackets.

b. Fig. 4. Locate the hole center on one louver about
5/16" from junction of two center back to back
louvers.

c. Fig. 5. Locate hole center on an end louver about
1/2" from the junction of the louver and the mounting
flange.

Bring field leads through the 5/16" hole. If required,
remove the louver assembly from the mounting flange.

Center the APNS-107 bracket over the 5/16" hole (use as
a template) and drill 1/8" holes for the mounting screws.

a. Fig. 3. Drill two holes near edges of square center
plate.

b. Fig. 4. Drill two holes, one each on bottom edge of
back to back louvers.

c. Fig. 5. Drill one hole on end louver.

Assemble the sensor to APNS-107 bracket as shown in
Figs. 3, 4, and 5.

Fig. 5. Cut off one side of APNS-107 as shown.

Make field connections to sensor leads and push leads up
through the 5/16" hole.

Wrap friction or electrical tape around the leads and fill the
5/16" hole, preventing direct primary air passage over the
sensor.

Attach APNS-107 as shown in Figs. 3, 4, and 5 using #6
screws.

Fig. 5. Coverthe crack between the end louver and mount-
ing flange at least 12" on each side of the sensor. A 24"
length of 3/4" tape stuck to mounting flange can be used.

The sensor installation is complete.

107
Screws I/TS $241 Bracket

Figure 3

Center Louvers

5/16" Hole
e Filler

#6Mounting / \ ’APNS-107
Screws /TS-8241 \ Bracket

Figure 4

End

T,kL,uver
Mounting

Figure 5



TABLE 2. SENSOR LOCATION AND FIGURE
SHOWING MOUNTING DETAILS

SENSOR LOCATION

Center of Corner End
Center of Side with Opposite Opposite
Diffuser No Air Air Air

Throw Throw Throw

Sq. Rect. Sq. Rect. Sq. Rect. Sq. Rect.

Fig. 3 Fig. 4
Fig. 4

Air
Pattern

Fig. 4

Fig. 3 Fig. 5

Fig. 5

TS-8241 must not be located nearer than 18" from a wall or
corner of a room when used on air patterns 2, 6, 7, 8, or 9. This
allows space for induced air to pass over TS-8241.

AIR PATTERNS (As Viewed from Diffuser Face)
Number is air pattern designation when ordering.

6 7 8 9

5

Package

Sensor

Input

Adjust

Voltage

Output

Power
Supply

Specifications

Load

Power

Size**

Mounting

Room
Light
Fixture
Diffuer*

4%x2.4x1%

Wall

Temperature Sensors

Selective
Ratio

Discharge

43, 3V2x 9V8

Duct

Mounting Position Vertical Vertical

Connection Terminals Terminals

Ambient Temp. Limits -40 to 250 -40 to 2500

Resistance 1000 D

Sensitivity 2.2 Q/F

Length

Control Range

Impedance

Setpoint Range 55 to 85

Ouct/
Immersion

Averaging

43Ax3Yx9V8 , 3Yx 1"

Duct/ Duct
Immersion

Vertical Vertical

Pigtails Pigtails

-40 to 250 -40 to 250

1000 D 000 D

2.2 /F 2.2 D/F

6" 5’ or 22’

Calibration Range

Throttling Range

Ratio

Impedance

Range

1000

2.2 /F

5 to 20/1

Reference Negative

Voltage

Current

Regulation

Vollage

Current

Voltage

Current

6.2 Vdc +/-.4

mA

Humidity Sensors

Sensors must be
ordered sopsrately.

Refer to Sensor Range
Table 1.

Room Duct

4%x2,ix 1% 4-1,& 3Y 9Y8

Wall Duct

Vertical Vertical

Pigtails Pigtails

35 to 135 35 to 135

Up to Up to
20% R.H. 20% R.H.

+/-5% +/-5%

Negative Negative

24Vac+10% 24Vac+/-10%

25 mA 25 mA

F-14970-4 8K
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GenePa/In pucl;ions

Solid State Controlled Device
Single Stage Relay CC 8101
Two Stage Relay CC 8102

Time Proportioning Relay CC 8103

General Information: Staging relays, Figure 1, are offered
in various configurations which include single stage, dual
stage, and dual stage with one stage containing heat
anticipation. These staging relays require 120 volts AC for
power source and contain a 20 voh DC regulated power
supply which is used to supply power to other modules,
such as controllers and adaptors. The staging relay receives
a 1-15 volt DC input signal and by means of adjusting the
drop-out voltage of each stage, the relays may be made to

operate at any voltage in this 1-15 volt span. The
differential of the relay is adjustable by selecting the proper
pin on the printed circuit board.

The time proportioning version of the staging relays can be
used to control heating-cooling applications. The heating
side is built with a heat anticipation circuit which provides
time proportioned control of electric heat. The second
relay in the module can be used for cooling which would be
connected to a single stage DX coil.

Adjustments: The staging relay has a potentiometer which
will set the drop-out point of each relay between 2 12
volts 19(2. It also contains fixed deadband (pull-in to

drop-out) of 1/2, 1, 2, and 4 volts DC, Figure 2. Pull-in
point represents drop-out voltage plus deadband voltage
setting.

Ambient Temperature Limits:
Minimum +40F; Maximum +135F.

Installation Information: The module is designed to be
track mounted and located in a local control panel. The
unit is provided with a 7-1/2" piece of mounting track to

permit quick and easy panel mounting, in a horizontal or

vertical position. Location should be such that the unit is

not subjected to severe vibration, shock, or ambient

temperature conditions.

Make all connections in accordance with job wiring
diagrams, complying with all national electrical codes.
Wiring terminations are made on screw terminals located on

the end of the printed circuit board. See Figure 3, 4, 5 for
module wiring.

Construction: The CC 8101, 8102, and 8103 relays are

designed primarily for track mounting in a local or central
control panel. However, they can also be located inside the
AD 8910 enclosure for remote field mounted installations.

TWO STAGE SHOWN

Figure 1

RELAY1
DIFFERENTIAL

DROPOUT#I
ADJUST

/
RELAY
DIFFERENTIAL

DROPOUT
ADJUST

Figure 2

LITHO IN U.S.A. F-14966-1



CONTROLLED DEVICE
CONTROLLER

OUTPUT
+2ODR RED,

OP1 OR
YELLOW

COM OR-
BLUE

CONTROLLED DEVICE

ONE STAGE
RELAY LI

120VAC

NOII"

 ,vz i,Ol o

tW 7V="; H 4"

Figure 3

CONTROLLER

-’’20 VAC, 60 Hz

RELAY No.

FACTORY SET:
DROPOUT: 6VDC
DIFFERENTIAL: VDC

OUTPUT
+20 OR-
RED

OPIOR.
YELLOW

COM OR-
BLUE

TWO STAGE
RELAY

120 vAL-"-+20 I

IV2 IN02

NCZ
w 7V"; H

Figure 4

120 VAC, 60Hz

RELAY No.

FACTORY SET:

__
DROPOUT: 6 VDC
DIFFERENTIAL: VDC

RELAY No. 2

FACTORY SET:
DROPOUT: 8VDC
DIFFERENTIAL: VDC

CONTROLLED DEVICE
CONTROLLER
OUTPUT

+20OR RED

OP1 OR YELLOW

COM OR BLUE

TIME PROP.

12 STAGE RELAY LI..
/ 120VAC
---e+zo [--I LZe--

-%, .o,.-

.----IVI I;I NCI
IV2 I01NO2--

-"COMI czl--

NC2
IW 71"; H 4"’

Figure 5

--’0 VAC, 60Hz

FACTORY SET:

il7
DROPOUT: 10VDC
DIFFERENTIAL: VDC

RELAY No. 2

FACTORY SET: (NON-ADJUSTABLE)
6 VDC INPUT 100% DUTY CYCLE
7.5 VDC INPUT 50% DUTY CYCLE (45 SEC)
9 VDC INPUT 0% DUTY CYCLE

Calibration:

1. Apply power to relay module.

2. Connect VOM to input terminals IV1, IV2 and COM.

3. Set input voltage to desired drop-out voltage (IV1).

4. Adjust stage one for relay drop-out (R1).

5. Repeat steps 3 and 4 for stage two (R2).

6. Set differential to desired setting.

Service:

1. Check wiring per job wiring diagram.

2. Measure with VOM

A. Power 120 VAC terminal L1 and L2.
B. Power supply 20 VDC terminal +20 and COM.
C. Input 1-15 VDC terminal IV1, IV2 and COM.

3. Consult EN 111 for additional service information.

F-14966-1 BK

Barber.Col Co/npan l
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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Generalinst ucl ions
Power Demand Computers

PC-8402 and PC-8403
Pulse and Current Sensing

USES
With the supply of energy becoming critical and more expen-
sive, we find the user employing energy management equip-
ment to limit his usage and thus his costs. Many of these
systems require a power transducer to provide a necessary
power proportional signal. The PC-8402 and PC-8403 Power
Computers supply this si,’qal which can be applied to energy
management systems recorders. These power computers are
solid state electronic devices completely compatible with Sys-
tem 8000.

OPERATION
PC-8402

The PC-8402 Pulse Power Computer provides aq output volt-
age of 1.5 to 10 Vdc in proportion to incoming power pulses
generated by the utility company’s isolation relays or other
pulse signals. ;’he computer will accept either a two-wire or
three-wire alternating contact closure input. The PC-8402 sets
its output voltage with respect to the number el pulses set on
its dials and the rate of pulses currently applied to the device.

PC-8403

The PC-8403 current probe power computer provides an out-
put voltage of 1.0 to 10 Vdc in proportion to the incoming
current or currents from current transformers. These current
transformers are located on the A, B or C phase lines of ihe
secondary of the transformer supplying total building power.
The computer will provide its output voltage with either 1,2, or
3 current transformer inputs. The 3 current transformer inputs
will provide the greatest accuracy in determining the total 3
phase system power, The PC-8403 sets its output voltage with
respect to the level of input from the current transformers. The
current transformer’s maximum output must be five amperes
with maximum rated input current.

Table 1. Power Computer Selection Chart

Pulse Power Computer
PC-8402

Current Probe
Power Computer

PC-8403

FEATURES

PC-8402

1. Adjustable calibration from 0.1 to 11.1 pulse/second.

2. Single contact input (2-wire) or double contact ,lternating
input (3-wire).

3. Output voltage linear with input pulses.

PC-8403

1. Adaptable to any power system through current irons-
former selection.

2. Operates on 1,2 or 3 current transformer inputs.

3. Output voltage linear with input currents (1-5 amperes).

COMMON TO BOTH

1. Rugged plastic construction.

2. Small in size.

3. Easy-access screw terminal connections.

4. UL recognized.

5. Compatible with System 8000.

Building Service

Voltage Phase

Any
3

3

Wires

PC-8403

Current Probe Power Computer
Current Transformer Power

Input Signal

Number of
Current Transformers

(Obtain Locally)
2
3 2
3 1,2or3
4 1,2or3

120 Vac
/10 Vac
-15 Vac

2 VA

PC-8402

Pulse Power Com uter

Input Power
Signal Signal

Contact ClosJres from
Isolation Relays
(Obtain Locally)

2 or 3 Wire

120 Vac
+10 Vac
-15 Vac
Less than
05 VA

F-8552



PRE-INSTALLATION

Open the carton and visually inspect the device for part
number and obvious damage before proceeding with the
installation.

The four required mounting screws are not provided.

NSTALLATION

The power computers are designed for surface mounting.
Locate these computers so they are not subjected to severe
vibration, shock or ambient conditions. Ambient ratings are
40F (4C) to 140F (60C). Refer to Figure for mounting
hole dimensions.

DIMENSIONS All Dimensions in Inches

5-3/32" Dia. (Typical of 4)’, -/2--
2-1/2

Base View Shows mouqting hole locations

4-1/2

Side view Maximum height shown here includes terminals

Figure 1.

Mounting Dimension for Both PC-8402 and PC-8403

INPUT

The PC-8402 Pulse Power Computer input wiring should be
per Figure 2, using two or three 18 gauge wires. These wires do
not have to be twisted or placed in conduit. The length may be

up to 2500 feet.

OUTPUT

The PC-8402 output wiring should be per Figure 2 using 18
gauge twisted pair Cable (6 turns per foot) or equivalent. Maxi-
mum distance of 1000 feet permissible. Never run leads in

same conduit with line voltage.

CAUTION

Shielded cable (Belden 8422 or equivalent) must be

used when it is necessary to install these OP1-COM
signal leads in the same conduit with power wiring or
when it is known that high RFI/EMI generating devices
are near. Ground the shielded cable at the COM (-)
terminal only.

Typical Wiring Connections for kW Pulse Signal Isolation Relays

TWO (2) WIRE THREE (3) WIRE

C

Utility
Company
,W Pulse It,put 4l SI 61
lsc!ation Re!ay Y KJ

r-Ml- F-----" Output
12_0 vac z Y K (+) (_,-’-"

+ "I"
LI L2 ]SP TSP ZSP OPI COM

PC-8402
(Z) (Y) (K)

MA’IMM I MNUTE IMPULSE RATE
XiOOO XlOO XlO Xl

,o,

6,54 654
._.0WER 0MI’UTER

PC 8402 Pulse Power Computer Input Wiring

Caution
Minimum Dial Setting to be 200.

Figure 2. Typical Wiring Connections for PC-8402

PC-8402 PULSE POWER COMPUTER

’[R!NG

Make all connections in accordance with job wiring diagrams
and in compliance with national and electrical codes.



CALIBRATION
There is no internal calibration for the PC-8402 pulse power
computer.

FIELD ADJUSTMENT

Step 1. Determine the maximum number of pulses in the
demand period.

Step 2. Calculate the number of pulses this rate will give in 15
minutes, (Example: No. is 3000 in 30 minutes, No. 2 will be
1500.)

Step 3. Set dials to 1500 left to right. (See Figure 3.) Minimum
setting is 200.

+ +
LI L2 ISP ISP ISP OPI COM

PC-8402 (z) (Y) (K)

MAXIMUM I MINUTE IMPULSE RATE
xlo00 XlO0 XlO xl

E54 64 654
ULSE OWER COMUTER

1 5 0 0

Figure 3.

CHECKOUT

The computer can be checked out by putt;ng into the SP+ and
ISP- terminals the number of conlact closures that are shown
on the four dials in a 15 minute period of time. The unit must be
powered by 120 Vac 50/60 Hz. The oulput from OP1 and COM
will be 10 +/-.2 Vdc under these conditions.

SERVICE
There is no field service for this unit. tf defective, return to
factory for repair.

PC-8403 CURRENT PROBE POWER
COMPUTER

WIRING

Make all connections in accordance with job wiring diagrams
and in compliance with national and electrical codes.

INPUT

The PC-8403 Current Probe Computer input wires from the
current transformers should be wired per Figure 4 and are to
be kept shorted togethdr until installed on the terminals.

Distance vs. wire gauge for the leads between the current
transformer and the PC-8403 are as follows:

Table 2.

Distance in Feet Wire Gauge
200 #14

320 #12

500 #1 0
800 # 8

Jumper wires should be placed on the proper terminals
depending on the particular system being measured These
wires must be installed to make the computer operate.

Signal Input
Terminals NEC
Class 2, 30V
Max.

208, 240, 480 Volts
30, 3 or 4 Wire

Load

Shorting .. k,,,Switch . F-" --.-..,.
(mypica)

fABC N
./ Line

NOTE Dol current
transformers should
{ace line sd unless
olherwise noted

PC-8403

Current Sensing Options

-(_)---..

-(+)----

Output

240 Volt, 10, 3 Wire
Load

PC-8403

LI L2N
Line

1, 0A, 0B. 0C-- ,lumper J1, J2 and J3 to IVl.

2 0A. 0B Jumper J1 aria J2 to IV1.
3. 0A Jumper J1 to IV1.

CAUTION: Eleciric shock hazard. CT secondaries musl never be
open when attached to service conductors Install shorting switch on
CT secondaries to pe;mit removal of CT leads from PC-8403 during
servicing

Figure 4. Typical Wiring Connections for Load Current Sensing PC-8403



OUTPUT

The PC-8403 output wiring should be per Figure 4 using 18
gauge twisted pair cable (6 turns per foot) or equivalent. Maxi-
mum distance of 1000 feet permissible. Never run leads in

same conduit with line voltage.

CAUTION

Shielded cable (Belden 8422 or equivalent) must be

used when it is necessary to install these OP1-COM
signal leads in the same conduit with power wiring or
when it is known that high RFI/EMI generating devices
are near. Ground the shielded cable at the COM (-)
terminal only.

Table 3. Current Transformer Selection Chad

Maximum 240V 10 ]

!40V 10 3 WireBuilding 208V 30 40V 30 480V 30
2 Wire 2 CtskW

Required

50 125/5 125/5 200/5 100/5

100 250/5 250/5 125/5 400/5 200/5

150 400/5 400/5 200/5 600/5 300/5

200 500/5 500/5 250/5 800/5 400/5

250 700/5 600/5 300/5 1000/5 500/5

300 800/5 700/5 350/5 1200/5 600/5

350 900/5 800/5 400/5 1500/5 700/5

---400 1000/5 1000/5 500/5 i600/5 800/5

45U 1200/5 1000/5 600/5 1800/5 900/5

500 1500/5 1200/5 600/5 2000/5 1000/5

550 1500/5 1500/5 700/5 2500/5 1200/5

600 1600/5 1500/5 700/5 2500/5 1200/5

650 1800/5 1500/5 800/5 2500/5 1500/5

700 2000/5 1600/5 800/5 3000/5 1500/5

750 2000/5 1800/5 900/5

850 2500/5 2000/5 1000/5

00 2500/5 2000/5 1000/5

1000 3000/5 2500,/5 1200/5

1300 3000/5 1600/5

1500 1800/5

1700 2000/5

2100 2500/5

2500 3000/5

Current Transformer Ratio

CALIBRATION
There is no calibration for the PC-8403 current probe power
computer.

CHECKOUT

The current probe power computer can be checked out by
applying 5 amps RMS ac to any of the three desired current
transformer inputs (see Figure 4) and jumpering the IV1 termi-

nal to the corresponding phase input J1, J2 or J3. The output
OP1 to COM should measure 10+.2 Vdc. Lower RMS currents
will produce proportionally lower voltage outputs. See Figure 3.

SERVICE
It is necessary to follow the procedure below if PC-8403 is to
be disconnected for servicing.

Step 1. Open al disconqects which provide power to the
panel in which PC-8403 is installed.

Step 2. Close the switch provided for shorting the current
transformer secondaries. This switch should have been in-

stalled by the local utitity company or electrical contractor and
will be located outside the panel containing the PC-8403.

If a current transformer shorting switch has not been installed,

it will be necessary to open the disconnect which supplies
current to the conductors monitored by the current trans-
formers.

Step 3. CAUTION: ELECTRIC SHOCK HAZARD! DO NOT
REMOVE THE CURRENT TRANSFORMER WIRING AT-
TACHED TO THE 0A, 0t:3, OR 0C TERMINALS UNTIL THE CT
SECONDARIES ARE SHORTED OR NO CLRRENT IS FLOW-
ING IN THE CONIb.UCT(_RS MONITORED BY THE CUR-
RENT TRANSFCRMERS

Step 4. PC-8403 can now be removed for replacement.

Step 5. Install the new PC-8403. Connect at! wiring to appro-
priate terminals.

Step 6. Be certain that the current transformer secondaries
are connected to PC-8403 Open the CT shoaling switch.

Sep 7. Close th8 pane! disconnect ’,o place PC-8403 back in

service.

BapbeP.Colman Cornpanq
ENVIRONMENTAL CONTROLS DIVISION
1300 Rock Street, Rockford, Ilhnols, IJS.A, 61101

",(C) IN USA F-18552 BK



GenePalInsCPucCions
TC-4100 Series
TC-4200 Series
Bulb Thermostats

Return Air Thermostats

For on-off control of media temperature in ducts, tanks, liquid
lines, etc.

TC-4100 Series one stage units control one electrical circuit.
Available in single or dual bulb configurations. (See Perform-
ance Table.)

TC-4200 Series two stage units control two electrical circuits
in sequence. Available in single or dual bulb configurations.
(See Performance Table.)

Typical Single Bulb
(Single or Two Stage)

Dual bulb units are used to vary the control point of the
controlled media as a function of outside air temperature. The
ratio specified is outdoor to indoor. A unit with a to 1-1/2 ratio
will increase the water temperature 1-1/2F for a IF
decrease in outdoor temperature.

Air bulb units feature a coiled, fast responding air bulb. Used
in return air control applications.

Device: Liquid filled thermal element actuates one snap act-
ing SPDT switch per stage. Large color coded terminals. Set-
point adjustment dial plate is marked in F on one side and C
on the other. The thermal differential is adjustable within the
limits shown in the performance table. The mechanism is
enclosed in a metal case and the cover, and has 1/2-inch to
3/4-inch conduit opening in the bottom of the case. Remote
bulbs are suitable for immersion, duct, or outside air mounting.

Typical Dual Bulb
(Single or Two Stage)

Dimensions

Bulb Units: 2-1/4" (57 mm) Wide x 4-5/8" (11 7 mm) High x 2"
(51 mm) Deep.
Air Bulb Units: 2-1/4" (57 mm) Wide x 9" (229 mm) High x 2"
(51 mm) Deep.

Electrical Rating:

Full Load Amps

Locked Rotor Amps
Pilot Duty VA

All Units Except TC-4115"

Switch Rating (50/60 Hz) 24V 120V 240V

9.8 9.8 8.0

58.8 58.8 48.0

60 360 360

22 22 22

16 16 8.0

Non-Inductive Amps (Resistive)

Single Stage

Two Stage

*TC-4115 for System 8000 and dry circuit switching.
Electrical Rating: 1.0 amp at 24 Vac; .25 amp at 24 Vdc.

Typical Air Bulb
(Single or Two Stage)

LITHO IN U.S.A. 10-83 F-18895-1



Performance and Selection Table

Type

Single Stage
Single Bulb

Single Stage
Dual Bulb

Part
Number

TC-4111

rC-4111-020

Setpolnl
!Adjustment

Range

-40to120F

TC-4112 100 to 260F

TC-4115*

TC-4121
-40 to 120F

TC-4122 O0 to 260F

TC 4123 190 to 350F

TC-4151

TC-4152

70to 120F

One Ste TC-4166 50 to 90 F
Air Bulb

TC-4211
-40 to 120F

TC-4221

TC-4222 100 to 260F

TC 4223 190 to 350F

TC-4251

TC-4252

Two Stage
Single Bulb

Two Stage
Dual Bulb

Two Stage
Air Bulb

TC-4266

Dualt
Bulb
Ratio

1:1-1/2

1:1

Capillary
(Copper)

6’

20’

10’
Armored

30’
Each Bulb

None

6’

10’
Armored

1:1-1/2 30’
70 to 120F

Each Bulb

1:1

50 to 90F None

Dimensions

Bulb (Copper)

3/8 4"

Indoor Outdoor

3/8 4" 3/8 5-1/2"

3/8 4" 3/8 4"

Coiled
2-1/2 2"

3/8 4"

Indoor Outdoor

3/8x5-1/2" 3/84"

3/8 4" 3/8 4"

Coiled
2-1/2 2"

Differential

Factory
Adjustable

Set

3F 3 to 16F

3OF 1.5to IOF

3 to 16F

2F Fixed

Per Stage
Fixed

3F Between
Stages

2 to 10F

Per Stage
Fixed

Between
3OF

Stages
5 to 65F

2 to IOF

Per Stage
Fixed 2F

3F Between
Stage Adj.

to 5F

Maximum
Safe Bulb

Temperature

170F

310F

170F

310F

400F

Total of indoor
and outdoor
temperatures

must not exceed
280OF

Case
Ambient

Temperature

-40 to 150F

-40 to 150F

-40 to 145F -40 to 150F
Safe Bulb Range

170OF

310OF

400F

Total of indoor
and outdoor
temperatures

must not exceed
280OF

-40 to 145F
Safe Bulb Range

"TC 4115 for System 8000 and dry circuit switching. Electrical Rating: 1.0 amp at 24 Vac; 25 amp at 24 Vdc.

*’TC-4151 and TC-4251 For 141/2:1 ratio reverse bulbs and use extra dial supplied with unit

tFirsl number of reset ratio typically indicates outdoor air temperature change required to increase the setpoint by lhe second number.

-40 to 150F

40 to 150F

-40 to 150F

Ratio Selection Table

Outdoor Change In Water Temperature Ior Different Ratios as

Temperature Ratio Outdoor Temperature Drops from 70F to Design Temperature
(F) Dial Set at 70F Dial Set at 80F Dial Set at 90F Dial Set at 100F Dial Set at 110F Dial Set at 120F

to 1/2 70 to 220 80 to 230 90 to 240 100to250 110to260 120io270

-30 to 70 to 70 80 to 180 90 to 190 100 to 200 110 to 210 120 to 220

1-1/2to 70 to 137 80 to147 90 to157 100to167

to 1-1/2 70 to 205 80 to 215 90 to 225 100 to 235 110 to 245 120 to 255

-20 to1 70 to 160 80 to170 90 to180 100to190 110to200 120to210

1-1/2to 70 to 130 80 to140 90 to150 100to160
to 1/2 70 to 190 80 to 200 90 to 210 100 to 220 110 to 230 120 to 240

-t0 to1 70to 150 80 to160 90 to 170 100to180 110to 190 120to200

1-1/2 to 70 to 123 80 to 133 90 to 143 100 to 153

to 1-1/2 70 to175 80 to185 90 to195 100to205 110to215 120to225

0 to 70 to140 80 to 150 90 to160 100to170 110to180 120to190

1-1/2 to 70 to 117 80 to 127 90 to 137 tO0 to 147

to 1-t/2 70 to 160 80 to 170 90 to 180 100 to 190 110 to 200 120 to 210

,tO to1 70lo130 80 to140 90 to150 tOOto160 110to170 120to180

1-1/2 to 70 to 110 80 to 120 90 to 130 100 to 140

to 1/2 70 to145 80 to 155 90 to165 100to175 110to 185 120to195

+20 to 70 Io 120 80 to 130 90 to 140 100 to 150 110 to 160 120 to 170

1/2to 70to 103 80to113 90 to123 100to133
170

+30 150
to 1/2

ltol

1-1 /2 to

70 to 130

70to tlO

70 to 97

80to 140
80to120

80to107

90 to 150

90 to 130

90to 117

100 to 160

100 to 140

100 to 127

110to
110to

120to180

120to160



Dual Bulb Selection

On the dual bulb units, indoor and outdoor bulbs are deter-
mined by the ratio selected. See Performance and Selection
Table. Ratio refers to the outdoor air temperature change
compared to the water temperature change. The dial setpoint
is the water temperature setpoint when the outdoor tempera-
ture is 70F.

To select ratio, it is necessary to know only: (1) outdoor design
temperature, (2) maximum water temperature at outdoor
design temperature, and (3) desired water temperature at
70 F outdoors. Use the Ratio Selection Table to determine the
required ratio based on this information and set the dial per
item (3). NOTE: If a 1-1/2:1 ratio is selected, the extra dial
supplied with the unit must be used.

Example: Select ratio for an installation with a -10F design
temperature and estimated supply water temperatures of 75 F
at 70F outdoors and 125F at -10F outdoors. From Ratio
Selection Table, -10 F for 1-1/2:1 ratio, note by interpolation
(70F to 123F with dial at 70F, 80F to 133F with dial at
80F) that water temperature varies from 75F to 128F as
outdoor temperature drops from 70F to -10F.

For this application, the 1-1/2:1 ratio should be selected. The
extra dial supplied with the unit would be used, and the dial set
at 75F.

Immersion Well AT-20X

Options

Single bulb units are available with optional capillary lengths of
20’ or 45’.

Accessories: (Order Separately)

Part No.
AT-201
AT-203*
AT-206

AT-208

Liquid Line, or Tank, Bulb Mounting Kit.
AT-209 A Bulb Well is recommended.

(Required with AT-201 or AT-203.)

Concealed Adjustment Kit.
AT-210 Includes plate to conceal setpoint

adjustment and lock cover screw.

AT-211 Outside Bulb Shield

"Requires AT-209 Bulb Mounting Kit.

Description

Copper, 3/4" MNPT 9-1/2"
Bulb Well Stainless, 3/4" MNPT 9-1/2"

Copper, 1/2" MNPT 4-1/2"

Duct Mounting Kit for Bulb

Bulb Duct Mounting Kit
AT-208

Liquid Line or Tank
Bulb Mounting Kit

AT-209
(Also Required with

AT-201 or AT-203 Well)

Concealed
Adjustment Kit

AT-210

Pro-Installation

Refer to the INSTALLATION and Performance Data applica-
ble to the part number of the device being installed. Make a
visual inspection of the device for obvious signs of damage.
Avoid locations where excessive moisture, corrosive fumes,
vibration or high ambient exists.

Installation

Location

Locate the device allowing proper distance to the bulb Iooa-
tion. The case can be mounted in any position. Refer to Figure

for case dimensions.

Procedure

Remote Bulb Models
Air Bulb Models Mounting in Return Air Duct

1. Remove cover and provide 2 holes for #10 round head
screws using the housing as the template or by using the
dimensions shown in Figure 1.

2. Partially insert the mounting screws in the screw holes. Fit
the housing over the screws, slide housing down on the
screws and tighten the screws.

Side

4-5/8"

TC-4166
TC-4266
Only

TC-466
TC-4266

3-5/8" Back
TC-4166
TC 4266

Only

1/4"

Hole for 1/2" Conduit

Knockout for 3/4" Conduit

Bottom

TC-4166
TC-4266
Only

Cut Hole in

Duct 2-1/4" W
2-1/2" H for

Mounting in

Return Air

!_ -- ’’ 1-9/16"

15/16,,
2-1/4"

Figure 1. Case Dimensions



Checkout

After installing a thermostat, make an initial check of the
switching action. Verify the switch action by listening to the
switch contacts.

1. Turn the setpoint dial to a temperature above ambient.
This should cause the thermostat to switch, making
orange to brown.

2. Turn the setpoint dial setting down gradually. Orange to
brown must break, making orange to red.

3. Compare the differential of the device to the differential
shown on the performance charts by turning the dial. The
differential of the devices is the difference in dial reading
between the make of orange to brown and the make of
orange to red on single switch units.

Run/Adjust

Setpoint

Screwdriver adjustment. Scales dual marked F on front and
C on back. To change scale, remove spring retaining ring,
select scale and replace retaining ring.

Differential Adjustment

The differential is adjustable by turning the adjustor located on
side of device (see Figure 0),

Single stage: Each line represents approximately 3F change.

Service and Repair

Calibration

1. With all power disconnected, soak bulb(s) for 10 minutes
at known temperature (must be 70F for dual bulb).

2. Turn dial and note where switch contacts make.

3. Turn dial midway between click points.

4. Turn the calibration nut (located under dial) until the

temperature of the bulb is indicated on the dial. (See
Figure 10.)

NOTE

On two-stage units follow above procedure. "LO" switch

is first stage on cooling applications. "HI" switch is first

stage on heating applications.

Repair

Field repair is not recommended. Replace defective device.

Calibration Nut
(Turn with
1/2" open

end wrench)

Differential
Adjustment

Figure 10

Two stage: Each notch represents approximately 2F change
between stages. (Differential per switch is fixed.)

To adjust differential:

1. Disconnect power to unit.

2. Remove cover.

3. Turn adjustor to approximately desired position.

4. Check out by turning dial and noting dial readings where
switch contacts make.

5. After changing differential, recalibrate. See Service and

Repair.

Bar,Der’.Colman CompanLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

F-18895-1 BK LITHO IN USA



Interlocking I- Adaptor (From AT-209 Kit)

Packing Nut Retainer / or Bulb Well
Cnlinnal

Washers
3/4" NPT

Bulb
1/-

[. Preferred

Figure 5. AT-201 or AT-203 Installation

Install bulb well or adaptor from AT-209 into 3/4" FNPT open-
ing. Place packing nut, washers, and packing from AT-209
over bulb support section and insert bulb into well or AT-209
adaptor. Push interlocking washers and packing into well or

adaptor and tighten packing nut until firmly seated.

1/2" MNPT AT-206

Bulb SupportL :’|"" Bulb Bulb, Well

’"’ Preferred
Packing Liquid Flow

Figure 5A. AT-206 Installation

Install AT-206 bulb well into 1/2" FNPT opening. Place pack-
ing (included with AT-206) over bulb support section and
insert bulb into well. Push packing into nut on well using a
screwdriver.

Concealed Setpoint and Lock Cover Screw
Order AT-210 Concealed Adjustment Kit separately.
1. Peel off adhesive film from the concealed adjustment

plate and place into the recess of cover.
2. Remove screw from cover.
3. Install lock cover screw provided with AT-210.

Wiring
The thermostat has one 1/2-inch to 3/4-inch conduit opening
in bottom of housing. Make all electrical connections in accord-
ance with the job wiring diagram and in compliance with
national and local electrical codes. Terminal coding and
switch action is shown in Figure 6, and Figure 7 shows two
stage switching sequence.

RED
Makes ON
Temp. Rise

ORN O_

(common)
BRN

LOMakes ON
Temp. Drop

STAGESt HI RED

ORN,,.,, HI BRN
HI

LO RED

ORN LO BRN

Figure 6. Terminal Coding and Switch Action

HlakCsNRED ’ HI
I Temp. Drop

Breaks B, N

LO ORN D!ff. Diff.

MakesRED { t( {’ .10RN
T Inter- Breaks RED

ffe t staEe Makes BRN
BreaksBRN |

Temp Rise
j ! LO ORN

Dial Setting
,’/ Breaks RED,

Makes BRN

Figure 7. Two Stage Switch Sequence

Typical Applications

Figure 8 shows a typical heating or cooling application for

single stage units. Figure 9 shows typical heating and cooling

applications for two stage units.

Brn

Orn

Switch
Terminals

N.C. Heating Valve
or Contactors for
Electric Heat

L2

HEATING APPLICATION
WIRING

Figure 8.

Brn

Orn

Switch COOLING APPLICATION
Terminals WIRING

Typical Heating or Cooling Application for Single-Stage Units

Cooling Valve

L1

STAGE
LO HI

RedlBrn

Orn

Add Jumper

+ Loads
N .C. Heating Valve
or Contactors for
Electric Heat

+
First Stage (HI) .(Load

L2

Second Stage (LO) Load
L2

LI
Switch Terminals

TYPICAL HEATING APPLICATION WIRING
FOR TWO-STAGE UNITS

NOTE: Some compressor unloaders must be de-
energized to increase cooling capacity. Connect
these to the hi stage brown contact instead of the
red contact.

STAGE
Second Stage (HI) ,,"__LO HI L2

Red --FO-J-j nergzes Unloader to Increase Cooling

First Stage (hO) O L2Brn
Compressor

LIQrn
Switch Terminals

Add Jumper

Two Compressor Packages May Be Sequenced
With The Wiring Shown

TYPICAL COOLING APPLICATION WIRING

Figure 9 FOR TWO-STAGE UNITS



Air Bulb Models

Mounting Outside of Return Air Duct

1. Prepare duct for mounting by cutting hole and providing
mounting screw holes per Figure 1.

2. Fabricate a cover as shown in Figure 2.

3. Carefully roll bulbs toward back of unit and insert through
2-1/4" x 2-1/2" hole.

4. Remove cover and attach unit to duct with #10 screws.

5. Attach cover over 2-1/4" x 2-1/2" hole.

Remote Bulb Mounting Duct and Outdoor

Maximum insertion length (6 inches). Maximum safe bulb
temperature above scale range. For dual bulbs, total of indoor
and outdoor bulb temperatures must not exceed (280F).

Duct: Install bulb with AT-208 kit as shown in Figure 3.

Outdoor:

1.

2.

Install with AT-211 kit as shown in Figure 4.

Mount bulb to outside wall or surface with bulb clip.

Place shield over bulb and fasten to mounting surface.

’EClip
Figure 4. Outdoor Mounting with AT-211

Figure 2. Field Supplied Duct
Hole Cover Plate

Sealing Cut 1/2" Dia.
Gasket Hole in Duct

Support Tube \ l,.J
ofCapillr:un

Figure 3. Duct Mounting with AT-20$

Bulb Mounting Liquid Line and Tank

Tee Mounting

"’T NOTE: Angle Must Not Allow
End of Well to Contact

Tee Mounting Elbow Mounting Sde of Pipe

Installation Hardware and Application Limitations

Part
No. Description

Mtg.
Fitting

Insertion
Size

Applications Umltatlons
at 250F Fluid Temp.*

Max. Recommended Max. Recommended
Velocity (FPS) Static Press. (PBIG)

AT-201 Copper
11 250

Bulb Well** 3/4" 1/2" Dia. O.D.
Stainless Steel MNPT 9-1/2" Long 5

AT-203 20 500Bulb Well**

AT-206 Copper 1/2" 1/2" Dia. O.D.
11 250 5ABulb Well MNPT 4-1/2" Long

AT-20gl" Bulb Mounting 3/4" Length of
Kit MNPT Bulb 4 150 5

Installation
Per

Figure

*Max, Recommended Fluid Temperature is 350F
"*Requires AT-209.
-Recommended Installation is with a Bulb Well.



GeneralInst ucl lons
CP-8102

Electronic Two Input
Temperature or Humidity

Controller
FUNCTIONS

Electronic controller receives temperature or humidity sensor
inputs and sends a variable electronic signal, to 15 Vdc, to up
to six System 8000(R) actuators or relays (controlled devices).
Additional devices can be controlled with the use of adapters.
These actuators or relays operate heating, cooling, humidifica-
tion or dehumidification equipment in HVAC systems.

FEATURES AND BENEFITS

The reliable, easy to install CP-8102 electronic controller
incorporates an amplifier with inputs for 1000ohm Balco(R)

temperature sensors, humidity sensors or remote setpoint
adjustor. Two setpoint dials, ratio authority dials, throttling
range dials and calibration potentiometers are visable and
accessible without removing controller cover allow for easy
field adjustment. Coded screw terminals make sensor, remote
setpoint, power supply and output signal wiring easy to install
and change. The CP-8102 controller is used with other System
8000 devices.
Table 1. Specifications

CP-S102

Wlring Connections: Coded screw terminals for all control
inputs and outputs.

Safe Ambient Temperature Limits:

Operation: 40 to 135F (4.4 to 57C)
Storage: -40 to 160F (-40 to 71 C)

Dimensions." 4" (102 mm) high x 11" (279 mm) wide x 2-1/2"
(64 mm) deep

Part Number

CP-8102

CP-8102-116

Control Dial
Range

Setpoint "A"

20 to 120 F

-6 to 48C

Control Dial
Range

Setpoint "B"

20 to 120F

-6 to 48C

Throttling
Range for 3 Vdc
Output Change

Adjustable
2 to 10F by Dial*

Adjustable
to 6C by Dial*

Authority Ratio
Adjustment
Setpoint "A"
Setpoint "B"

.5:1 to 25:1 Adjustable
by Dial

Control
Output

Voltage1"

to 15 Vdc
10 mA Max.

Factory
Set for
D.A.

Power
Required

20 Vdc
23 mA

Power
Supply

Available

6.2 Vdc
7 mA Max.

See ADJUSTMENTS for additional throttling ranges.
1" Units factory calibrated for 7.5 Vdc output with sensor at setpoint
temperature.

Options: None.

ACCESSORIES:
AD-8122

AD-8123

AD-8124

AD-8912
AD-8969-201
AD-8969-901
ASP-301

ASP-581
AT-8122

AT-8155

AT-8158

AT-8222-101

AT-8435

CN-8101
HS-8101
HS-8201

TS-8101

Signal adaptor for dual outputs
(two direct acting)
Signal adaptor for dual outputs
(one direct, one reverse acting)
Signal adaptor for dual outputs
(one reverse, one direct acting)
12" enclosure
Off set resistor kit: 5, 10, 15 & 20F
Extended throttling range jumper
Power supply required for HSP-6X81
humidity transmitter
Indication meter 20 to 80% RH
Remote setpoint adjuster, dual scale 20 to
120F (-6 to 49C)
Remote setpoint adjuster, dual scale 50 to
250F (10 to 121 C)
Remote setpoint adjuster, dual scale 55 to
85F (13 to 29C)
Setpoint scale for humidity 20% to 100%
Remote setpoint adjuster, dual scale 50 to
450F (10 to 232C) for use with TS-8204
only
Multi-purpose bridge
Room humidity sensor
Duct humidity sensor
Room sensor

LITHO IN U.S.A. 9-84

TS-8111

TS-8131
TS-8201
TS-8204

TS-8241
,TS-8261

TS-8331
TS-8405
TS-8422
TS-8501
TS-8531
TS-8533
Tool-201

DEFINITIONS

Room sensor with setpoint
Room button type sensor
Duct/immersion sensor
High temp. duct/immersion sensor
requires AT-8435 remote setpoint for all
applications except differential control
Diffuser sensor
Light fixture sensor
Lagged sensor (CN-8101 is required)
5’ averaging sensor
22’ averaging sensor
Outdoor sensor
Solar sensor (CN-8101 is required)
Econostat sensor
Calibration kit for system 8000

Mode of Operation: Either direct-acting or reverse-acting

Direct-acting (D.A.) means that an increase in temperature at
the sensor(s) causes the voltage output (OP1) to increase.

Reverse-acting (R.A.) means that an increase in temperature
at the sensor(s) causes the voltage output (OP1) to decrease.

Reset Control Action: The direction of reset determines
whether input A setpoint is reset upward or downward on a
temperature decrease at input B.

Direct reset: (D.R.) A temperature decrease on input B resets
input A setpoint downward.

Reverse reset: (R.R.) A temperature decrease on input B
resets input A setpoint upward.

F-14969-2



J9 Jumper

Setpoint "A" 15, 25, 40 and 60F Bridge "A" Jumpers

Calibration TR. Pins Bridge "B" Jumpers

Sensor "A"
(Main) Input

Tie Point

Auxiliary Input
Auxiliary Input 2

Auxiliary Input 3

Sensor "B"
(Secondary)

input

+20 Vdc Input
23 mA min.

+6.2 Vdc 7 mA
Output

Proportional
Control Output
to 15 Vdc

System
Common

Jumper
Setpoint "B"

Setpoint "B"
Calibration Ratio Adjustment

for Setpoint "B"

Figure 1.0Po8102

Throttling Range Adjustment
(with Respect Bridge "9")

CONTROL TERMINAL INPUTS (See Figure

ISA: Any TS-8000 Temperature Sensor (1000 ohm Balco)

ISB: Any TS-8000 Temperature Sensor (1000 ohm Balco)

AB1, AB2, AB3: Auxiliary inputs; any remote setpoint adjus-
ter AT-8000 series, HS-8X0t humidity sensor, CN-8101 multi-

purpose bridge

CONTROL TERMINAL OUTPUT (See Figure

OPI: to 5 Vdc (10 mA maximum). Units factory calibration
for 7.5 Vdc output with sensor at setpoint temperature.

ADJUSTMENTS: (See figure 1)

Temperature Setpoinl"A": By dial 20 to 120F (-6 to 48C),
or by remote setpoint adjuster (See Accessories).

Temperature Setpoint"B": By dial 20 to 120 F (-6 to 48 C),
or by remote setpoint adjuster (See Accessories).

Setpoint "A" Calibration: By potentiometer.

Setpoint "B" Calibration: By potentiometer. For reset con-
trol, set Setpoint "B" at value where Setopint "A" will be reset.
Adjust Setpoint "A" at control point required with no reset from
sensor "B".

THOTTLING RANGE: By dial 2 to 10F, to 6C. By pin
selection 15, 25, 40 and 60F (8, 14, 22, 33C). Remove J9
jumper from JC9 and attach to required throttling range pin. By
extended throttling range adjuster, AD8969-901 (order separ-
ately), 55, 65, 75, 85, 100, 115,125 and 140F (31,36, 42, 47,
56, 64, 69 and 78C). The throttling range is the sum of the T.R.
pins connected.

AUTHORITY RATIO
ADJUSTMENT: By dial .5 to 25:1. Ratio is the number of
degrees change at Sensor "B" required to reset Setpoint "A"
one (1) degree. Example: 25:1 means a 25F (14C) change
at Sensor "B" will reset Setpoint "A" F (.5C).

Table 2

Controller Function

Direct Acting*

Jumper Connections Required

Bridge "A"
J4 to JC6

Bridge "B"
J5 to JC5

JC6J3 to JC5 J6 to

Reverse Acting J4 to JC5 J5 to JC6
J3 to JC6 J6 to JC5

Internal Setpoint Active* J1 to JC1 J2 to JC3

Internal Setpoint Inactive J1 to JC2 J2 to JC4
for Remote Setpoint

Disable Bridge "B" for Remove Jumper
Single Sensor Input from AB2 to AB3

As supplied from factory.

To Obtain Reverse Reset: Both bridges should have the
same action. Example: both direct acting, or both reverse
acting.

To Obtain Direct Reset: Bridges should have different
action. Example: one direct and one reverse acting.

Disable "A" Bridge Setpoint
Disconnect Jumper J1 from JC1
Pin and reconnect to JC2 Pin.

Disable ’B" Bridge Setpoint
if "B" Bridge is to be used.
Disconect Jumper J2 from JC3 Pin
and reconnect to JC4 Pin.

Figure 2. Disabling Setpoint "A"
and/or Setpoint "B"



ISA @

ISA ( :

TIE @

AB1

AB2"
AB3

ISB

Input A
Bridge

_(._SPA
20 120

JC1

JC2

+6.2

JC5

lnput B JCBridge

sPB 20  20 J5

+6.2
Power
Supply

Jumper

Prprtinall Output
Voltage .----,.I Current
Control Limit

Amplifier I/ Circuit

Throttling Range Adj.
JC9

t5

40 J9
60- Aux. Aux.

To Control
Amplifier

To +6.2
Supply and

JUMPER Amplifier

Figure 3. CP-8102 Controller Block Diagram

c L +20

+20

I +6.2

( SW

OP1

OP1

COM

COM

PRE-INSTALLATION: Open the carton and visually inspect
the device for part number and obvious defects before pro-
ceeding with the installation.

NOTE

Mounting screws are not provided.

INSTALLATION: Device may be mounted, in any position, in

an inside location near the controlled equipment using the two
slots in the track. AD-8912 enclosures can be ordered separ-
ately for remote installations.

CAUTION

Avoid locations where excessive vibration, moisture,
corrosive fumes or vapors are present, or where high
radio frequency or electro-magnetic interference gen-
erating devices are near.

See Figure 4 for mounting dimensions.

1/4"
(6 mm)

11/64"

(4 ram)

11" (280 ram)

10-3/4" (274 mm)

DEPTH 2-1/2" (63 mm)

1-15/16"
(49 ram)
__L

3-7/8"
(98 mm)

Figure 4. Mounting Dimensions

GENERAL WIRING INFORMATION

Make all connections according to job wiring diagrams and in

compliance with national and local codes.

Two separate No. 18 twisted pair wires (six turns per foot

[.3m]).
Class II, low voltage, are suitable for up to 1000 feet (300 m) for

the sensor leads. See table 3 for longer runs.

CAUTION

Never run line voltage in the same conduit with un-
shielded sensing element leads. Use copper conduc-
tors only.

Shielded cable (Belden No. 8422 or equivalent) must be used

when it is necessary to install the DC signal leads in the same
conduit with power wiring, or when it is known that high
RFI/EMI generating devices are near. Ground the shield at the
controller only on the COM (-) terminal.



Table 3. Wiring Lengths

LENGTH OF RUN IN FEET**
"HS TS" CN-8101, "HSP" TSP-8101 CP-8102 CP-8102

Wire Sensor Sensor AT-81X4 Transmitter To To To
Gauge To To TS-$601 To To CP-8102 Controlled Adaptor*CP-8102 CP-8102 CP-8102 CP-8102 Device
22 125 Should be
18 300 1,000 1,000 250 in Same 1,000 1,000
16 2,250 Panel as 2,250 2,250
14 4,000 Controller 4,000 4,000

AD-8101, AD-812X, AD-8201, AD-8301, AD-8501
*’1 Ft. approx..3 meter

GENERAL RULES FOR WIRING CP-$102

TO CONTROLLED DEVICE(S)

1. Never connect red lead (or +20 terminal) of any controlled
device which has a regulated power supply tothe red lead
(or +20 terminal) of any other controlled device (see Fig-
ure 5).

2. Controlled devices (MP-52XX) with unfiltered and unregu-
lated power supplies must be filtered. CP-8102 will pro-
vide filtering for a maximum of two MP-52XX by connect-
ing the two red leads together at the controller’s +20
terminal (see Figure 6).

3. Controlled devices with filtered and unregulated sup-
plies: Up to six controlled devices with the red leads (+20
terminals) can be connected together. Number of units
paralleled depends on the current (mADC) requirements
of the controller or adaptor.

Table 4. Controlled Device
Power Supply Characteristics

Filtered &
Regulated

CC-8101
CC-8102
CC-8103
CC-8111 Series
CC-8118 Series
CC-8218 Series
CP-8161 Series
CP-8301 Series*
CP-8425 Series
CP-8501 Series
CP-8502 Series

Filtered &
Unregulated

MP-54XX
MS-8XXX
Actuators

Unfiltered &
Unregulated

MP-52XX
Actuators

Except CP-8301-101 which does not have a power supply.

1.20) Red t*201

Yel (OP11 IlVl Maxf,iteledone
B(u (Corn) Blu (Corn)

Figure 5. Controlled Devices All Filtered

FIELD CHECKOUT
Units are factory calibrated and tested and should not
require field checkout. If required, proceed as follows (see
Figure ):

NOTE

The following procedures can be used for either reverse
or direct acting connected CP-8102 controllers.

1. Initial Conditions for CP-8102

A. Jumper between AB2 and AB3 disconnected.

B. 20 Vdc +1 1.5 Vdc (23 mA) applied to the +20 and
common terminals. This power is normally supplied
by the controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the
OP1 (+) terminal and COM (-) terminal of the CP-8102.
Use a 20 Vdc or less range.

3. Disconnect the temperature sensing element "A" from
the ISA terminals of the CP-8102. Short ISA terminals
together and VOM reading should be Vdc or less if
bridge "A" is direct acting and more than 15 Vdc if bridge
A is reverse acting.

4. Open ISA terminals and VOM reading should be greater
than 15 Vdc if bridge "A" is direct acting and less than
Vdc if bridge "A" is reverse acting.

5. The CP-8102 is a good unit if it passes tests in steps 3 and
4. Replace the unit if tests 3 and 4 are not met.

Red(+20) Red

(OPt

Blu (Corn1 Blu

TO Yel(OPl)

dRi’
re’

Max Of JTO Blu I[;oml
81ue

MP
AD.8969 611

8969611 Red

AD 8969

MP-52XX

Figure 6. At Least One of the Controlled
Devices in MP-52XX (Unfiltered)



FIELD CALIBRATION PROCEDURES FOR
CONTROLLERS WITH ONE AND TWO INPUTS
(See Figures 7 and 9):

The following procedures can be used for either reverse or
direct acting connected CP-8102 controllers.

The CP-8102 is factory calibrated and shipped with both
inputs connected for direct acting output.

Normally, the CP-8102 (connected for either direct or reverse
acting) requires no field calibration but if a field calibration
check or recalibration becomes necessary, then proceed as
follows:

1. Initial Conditions for CP-8102:

A. Setpoint"A" set for: 70F.

B. Setpoint"B" set for: 70F.

C. Ratio adjustment set for: 1:1.

D. Throttling range adjustment set for: 3F.

E. Jumper between AB2 and AB3 disconnected.

F. 20 Vdc (23 mA) applied to the +20 and common
terminals. This power is normally supplied by the
controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the
OP1 (+) terminal and COM (-) terminal of the CP-8102.
Use a 20 Vdc or less range.

3. Calibration of "A" input. Use one of the following two
methods.

A. Temperature measurement methods:

Accurately measure the temperature at the tempera-
ture sensing element "A". Adjust setpoint "A" until
the dial reading agrees with the temperature mea-
sured. Rotate setpoint "A" calibration potentiometer
(located just to the right of setpoint "A" dial) until a
VOM reading of 7.5+.2 Vdc is obtained.

B. Sensing element substitution method:

Disconnect the temperature sensing element "A"
from the ISA terminals of the CP-81 02. Reconnect a
1000 ohm -+.1% wire wound resistor (TOOL-203) to
the ISA terminals. Adjust setpoint "A" for 70F.
Rotate setpoint "A" calibration potentiometer (located
just to the right of setpoint "A" dial) until a VOM
reading of 7.5+.2 Vdc Js obtained.

NOTE

Method B above does not calibrate out any errors due to
sensing element tolerances or wire lead resistance.

Calibration of "A" input complete.

If "B" input is not being used (jumper between AB2 and
AB3 removed) then proceed to step 7 below.

Reconnect jumper between AB2 and AB3.

Calibration of "B" input. Use one of the following two
methods.

A. Temperature measurement method:

Accurately measure the temperature at the tempera-
ture sensing element "B". Adjust setpoint "B" until
the dial reading agrees with the temperature mea-
sured. Rotate setpoint "B" calibration potentiometer

(located just to the right of setpoint "B" dial) until a
VOM reading of 7.5-+.2 Vdc is obtained.

B. Sensing element substitution method:

Disconnect the temperature sensing element "B"
from ISB terminals of the CP-8102. Reconnect a
1000 ohm -+.1%, wire wound resistor (TOOL-203) to
the ISB terminals. Adjust setpoint "B" for 70F.
Rotate setpoint "B" calibration potentiometer (located
just to the right of setpoint "A" dial) unti a VOM
reading of 7.5+.2 Vdc is obtained.

NOTE
Method B above does not calibrate out any errors due to
sensing element tolerances or wire lead resistance.

CP-8102 calibration is complete. Remove all test meters,
test resistor, etc. Reconnect all elements, place setpoints,
throttling range and ratio adjustments as required for the

application.

Sensing Element A ) Red + 20)
Or TOOL-203 I ,Yellow (IV1)

Optional Blue (com)

Sensing Element g eo’

Optional

TS-8000 Series Q Remove jumper if no sensor is connected to ISB.

Q DC VOM test meter connection.

Figure 7. One or Two sensor Application

To
Controlled
Device

FIELD SERVICE

Units are factory calibrated and tested for direct acting control

(D.A.) and reverse reset (R.R) and should not require service.

If required, proceed as follows (see Figure 8):

Power Supply

Apply +20; +1, -1.5 Vdc (23 mA) to the +20 and common
terminals. Proper power supply is always required for unit to
function properly. The +6.2 (-+.3) Vdc should be available from
the controller, if required.

Test

Connect a 20,000 ohm/volt DC VOM meter between +20 and
common terminals. Controller power supply +20, +1 -1.5 Vdc

(indicated by M1 in Figure 8) should be measured. Power
supply is normally supplied by controlled device. Check +6.2

(-+.3) Vdc power supply of controller with VOM.

Service

If the +20 Vdc level is not measured, service the (lead) con-
trolled device, power supply or installation wiring as necessary
to insure proper power supply.

Controller Output

See Field Calibration Procedures, on this page, for calibration

of "A" setpoint using sensor element substitutes.



Test

With signal output measured between OP1 and COM at 7.5-+ .2
Vdc, rotate setpoint "A" dial several degrees (in increments of
F) each way from 70 setting to vary the M2 reading from

to t5 Vdc. The number of degrees that setpoint dial "A" is
changed to vary the reading on M2 3 Vdc should be approxi-
mately 3F (if T.R. is set at 5F, 3 Vdc will change over 5F).

Service

See Field Calibration Procedures, on page 5, for calibration of
"B" setpoint using sensor element substitutes. (Make certain
that jumper is connected to AB2 and AB3.)

Adjusting setpoint "B" several degrees from 70F setting will

cause the M2 reading to vary from to 15 Vdc.

If output voltage cannot be made to vary over a to 15 Vdc
range, then replace the CP-8102 as defective.

Bridge A Sensor
or

(1K + .1%
Precision Resistor)

Bridge B Sensor
or

(1K +/-.1%

Precision Resistor)

Bridge
B

CP-8102
2-Input Controller

IS|

+6 2

sw I,---
Control Signal

Common (Test Meter Reference)

Figure 8.

Bridge B Bridge A
J umper

CALIBRATE A

CALIBRATE B

Figure 9.

MAINTENANCE

This is a quality product. Regular maintenance of the total
system is recommended to assure sustained optimum per-
formance.



TYPICAL APPLICATIONS

SI \ Red(+ 20)

Yellow (IV1)
Optional II [- Blue(tom)

Sensing Element B

i!i"’vi "ii!!
Remove jumper if no sensor is connected to ISB

Figure 10. One or Two Temperature
Sensor Application

To
Controlled
Device

Hot water reset is typical application for a two sensor applica-
tion of the CP-8102. For example, perimeter radiation tempera-
ture, with hot water as a heating medium, is increased as the
temperature of the outside air decreases. This method of
control is known as reverse reset. A reset schedule shown
below in table requires the hot water temperature to increase
from 100 to 170F, a change of 60F, as the outside air
temperature decreases from 60 to 0F. If the throttling range
of the CP-81 02 controller is 0F the setting of the CP-8102
will be as follows:

Setpoinl "A": 110
Setpoint "B": 60
Ratio Adjustment: (change in outside air temperature/
change in hot water temperature)
Throttling Range: 10F
Note: Controller function is Direct Acting (see table 2)
Factory setting

Table 5. Reset Schedule

Outside Air Temp.
(F)
60

Water Temperature
(F)

0 70

TS-8101, TS-8111
Room Sensor

Uninsulated ---ei "!’"

TS-8331

Yellow
o,,’-/--l- (IVt)

Blue (Com)/ To Controlled
Devices

Figure 11. Derivative (Lagged) Sensor

Sensing Element A

Sensing Element B

TS-8000 Series [.^^^^ /,,,
(except TS-8331,8531 *)

1K+1%
Wire wound 3W
(included with CN-8101

,.-"
Red(+20)

To

i YIlueloVml)) Controlled; Device

For lagged or solar applications see sensor section.

Figure 12. Three Temperature Sensor Application*



Bridge "A" Jumpers
Orange TS-8201 Hot Water Sensor J

.,,__E’ , 117,, ;" ’ii" ,oI,, m :, Yellow Controled1 - I/I [ eow:,,’ 1’ "rll(w) _gece

Sens [: .--I W::: R "::hYellow N ure

51’4, ,- I1,,;1 ’" I;I :, (v) LT-aXx

sto Controlleri’" llllll emte II Direct Acting

--"Blacces /
TS-8531 Black Red

Solar Sensor
TS-850 NOT= If the controller bridge is reverse acting, the red and
Outdoor Air Sensor

blue wires at the AT-8XXX Series must be reversed (red to
Figure 13. Solar and Outdoor Air Reset common, blue to +6.2).
of Hot Water (Direct Acting Output)

Figure 14. Single Input with Remote Setpoint

Jumper Connections
Shown As Unit is

Shipped From Factory J3 J4

Cut Jumpers J7 and
J8 at "X" Marks.

J5 J6

Figure 15. Single Unit Winter-Summer Switching

1. Cut both jumpers that are located between the terminal

strip and cover on the left hand side of the device. (See
Figure 5).

2. Connect D.P.D.T. Switch (CYZP-1 or equivalent) accord-
ing to Figure 15.

NOTE

Switch contacts should have pilot duty ratings and main-
tain a ohm or tess contact rating over its normal life.

No recalibration of CP-81 02 is required.



SINGLE UNIT SUMMER/WINTER SWITCHING (Continued):
Table 6. Bridge Connections for Summer/Winter (See Figure 15.)

JUMPER TO PIN CONNECTIONS
BRIDGE

(MAIN SENSOR)
Winter Summer

BRIDGE

(RESET SENSOR)
Winter Summer

RESET
OF

SETPOINT "A" J3

D.A. R.A.
D.A. R.A.
R.A. D.A.
R.A. D.A.

J4

Winter Summer
Reverse Direct
Direct Reverse
Direct Reverse
Reverse Direct
Re)erse Direct
Direct Reverse
Direct Reverse

Reverse Direct

J5 J6

D.A. R.A. D.A. JC5 JC6 COM +6.2
R.A. D.A. D.A. JC6 JC5 COM +6.2
D.A. R.A. R.A. JC5 JC6 +6.2 COM
R.A. D.A. R.A. JC6 JC5 +6.2 COM

D.A. COM +6.2 JC5 JC6
RA. +6.2 COM JC5 JC6
D.A. COM +6.2 JC6 JC5

COM+6.2 JC6B.A. JC5

In Supply Water Line
TS-8201

In Outside Air
TS-8501

Remove
Jumper

TC-4111

Temp. R

Coil Voltage of Relay

Set 70 D.P.P.T. Relay

Red (+20)

Red

Blue

AT-8122

Yellow (IVt)

Blue (Corn)

L1

L2

To
Valve
Actuator

Table 7. Typical Reset Schedule

Outside Air Temp.(F) Water Temperature(F)
70 110

0 140

Above 70 85

Outside air temperature reset of supply water temperature with fixed
temperature of 85F with outside air temperature of 70F.

Setpoint "A": 110F

Setpoint "B": 70F

Ratio Adjustment: 2.33

Throttling Range: 10F

AT-8122: Set 45F for S.P. of 85 where O.A. is above 70F.

Relay is energized with outside air temperature below 70

Figure 15. Outside Air Temperature Reset of
Hot Water with Fixed Temperature with

Outside Air Temperature Above Selected Value



TS-8XXX
Temperature Sensor

S.P.D.T. Switch,
(i.e., timeclock,
manual switch)

2- INPUT CONTROLLER

Red (+20) --To Controlled

I Device
Yellow (IV1) =

Blue (COM)

Resistor (5, 10, 15, 20F offset) use AD-8969-201 kit.

Offsetting setpoint for Direct Acting Controller:

Raise, connector resistor to +6.2 terminal.

Lower, connect resistor to COM terminal.

Offsetting setpoint for Reverse Acting Controller:

Raise, connect resistor to COM terminal.

Lower, connect resistor to +6.2 terminal.

NOTE

Standard two conductor twisted wire should be used if
remote switching is employed.

Resistor must always be located at star.

Figure 16. Setpoint Offset

TS-8XXX
Ten" )erature Sensor

1K

Time Clock
AE-178

K, .t%
(TOOL-203)

Red (+20)

Yellow (IV2)

Blue (COM)

To Controlled
Device

Install 1000 ohm 1% (TOOL-203) resistor in ISB. Install AE-
178 7 day time clock. Set setpoint "B" as desired for night
setback.

Table 8.

Setpoint "B"

70F (21.1 C)
65F (18.3C)
60F (15.6C)
55F (12.8C)

Figure 17. Night Setback

10

Night Setback

No Setback

5F (2.8C) Setback

10F (5.6C)Setback
15F (8.3C) Setback



Humidity Sensing Element
HS-8X01

Yellow I
Blue

eh’SmnaC’ .ns);t / 24 "CrntA10%
i.e. 4 Wires to HS-8X01

Unplug brown wire (common
of Setpoint "A" Pot) & Tape

Blue (COM)

Red (+20) ,Note: Output. signal can only

Yel /be reverse acting

To Controlled
Devices

Note; Settings of 2-6 throttling range result in 2-6% RH throttling range for 3 Vdc output change.
6 TR is maximum setting.

Figure 18. Humidity Control

Typical with HSP-6X81

Note: AT-8222-101 Setpoint scale for humidity 20% to 100% on
CP-8102.

Note Bridge "A" must
Bridge A

be connected for reverse /3 J4
acting output as shown
in insert.

Red-81 ed-Yel

Note Resistors
provided with

HSP-6000

ASP-581 \1 W/W 21nputController
(+20)=1 ol oF " ,, ,--...910,.. __+1% Red

] I Indication
/ Meter & :TIE k 1+62 Yellow

Note: Output Signal
can only be reverse acting

Figure 19. Humidity Control & Indication

11
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Gene allnst uc#ions
PC-301

Differential Pressure Switch

’(
4-3/4"

121 mm)

PC-3 (111 mm)

5-1/8"

(130 mm)

2-17/32"

(64 mm)

Mounting
Holes (3)

1-15/16"

(49 ram)
2-9/16" 1-5/8"
(65 mm) _4_.1 mm)’

Dia. 9/16" Pressure
(14ram) 2_11/8 Tap

(53 ram)

2-7/8" High
(73 n)-

Pressure Tap
Duct Wall

Figure 1. Direct Mounting of Probe

High Pressure Tap

Duct Wall

3-1/4"

(83 mm)

2 Mounting-- Holes

Figure 2. Remote Mounting of Probes

For low or line voltage control of static, velocity or total
pressures, or differential static or total pressures of air and
non-combustible gases only.

All metal construction with 1/2" conduit opening. SPDT snap
action switch. Coded screw terminals.

PERFORMANCE

Maximum Safe Pressure: 12" W.C.

Setpoint: Field adjustable .05 to 1" W.C.

Bifferentlal: .04" W.C. at minimum.,,etpoint to .1" W.C. at
maximum setpoint.

Temperature Range." Ambient 35 to 140F (0 to 60C).
Shipping -20 to 140F (-29 to 60C).

Mounting: Diaphragm must be mounted in a vertical plane.

.../ Increase
Common Issure

# I N’O

N.O. makes on increase of pressure

Switch Rating

Vac

24V

120V

240V

277V

Full Load Locked Pilot Duty Non-Inductive
Amps Rotor Amps (VA) Amps

60

6.25 37.5 300

3.1 18.6 300

2.7 16.2 300 10

OPTIONS None

ACCESSORIES

AP-301 Static probe for turbulent air
AP-305 Static probe for tow actuating pressure
AT-208 Duct mounting kit for remote probes other than

AP-301 or AP-305

INSTALLATION

CAUTION
For use with air or non-combustible gases only.

1. Select direct or remote mounting. For field mounting use
mounting bracket as a template. For factory mounting use
dimensions provided. See Figures and 2.

2. Select appropriate probes from Tables and 2.

PROBES
Probes can be constructed from 1/4" O.D. copper, brass,

or aluminum tubing. The ends of the probes should be cut
square to the sides of the tube and deburred Total pres-
sure probe must have the sensing end bent at 90
approximately to 3 inches (25 mm to 76 mm), from the
tip. Use AT-208 kit to mount probe to duct.

LITHO IN U.S,A. F-16160-3



Use AP-301 static probe in areas with air turbulence
caused by filters, dampers, etc. Not included.

Use AP-305 static probe where there is very low actuating
pressure.

3. Install probe. See Figure 3. Sampling probes should be

located in areas of minimum air turbulence (6 to 8 duct
diameters downstream from fan outlet, elbows, tees, or
dampers). If this is not possible locate the probe tip as
close to the center of the duct as possible.

4. Mount the PC-301. Note: The diaphragm must be mounted
in a vertical plane and in a location free from vibration.

5. Connect the remote probe(s), if any, to the PC-301.

6. Make all connections in accordance with job wiring dia-

grams and in compliance with national and local codes.
On an increase of air pressure to above setpoint, common
contact of switch is made to normally open contact. On a
decrease of air pressure to below setpoint, common con-
tact of switch is made to normally closed contact.

Adjustment

To increase setpoint, turn adjustment screw clockwise. Adjust-
able .05 inch -+.02 inch to 1.0 inch W.C. (1.25 mm -+.5 mm to 25

mm W.C.). To decrease setpoint, turn adjustment screw coun-
terclockwise. Note: Units are shipped at minimum setpoint.

If readjustment to minimum setpoint is required, proceed as
follows without any air pressure applied to diaphragm.

Mounting Screws (3)

3/8" OD MV
tic

2 Total1 1. Static*

Air Flow

Direct Mounting of Probes

(Not Supplied with PC--301
Tube
12" Long Opening in tube must be per-

pendicular to air flow These

Supplied with PC-301 probes can accurately sense

static pressure smooth ar

/4" OD Plastic Tube at velocities up to 457 mpm

(Not Supplied with (1500 fpm)

PC-301 l-Tips of probe must face

directly into air stream

Use Section of 3/8" OD
Plastic Tube Supplied
with PC-301

\ /

AT-208 Duct. Mounting Kit

Duct Wall

4. Total1- 3 Static*

Air Flow

Remote Mounting of Probes. Use
AT-208 to Mount Probe to Duct

(Above Items Not Supplied. Order

AT-208 Separately.)
Figure 3.

F-16160-3 8K

1. Turn adjustment screw full CCW.

2. Push on spring at point A (Figure 5) and maintain pressure
during steps 3 and 4.

3. Turn adjustment screwCW until common contact is made
to normally open contact.

4. Turn adjustment screw CCW until common is made to
normally closed contact. Then turn adjustment screw 1/8

turn more CCW.

Table 1. Direct Mount of One Probe

static Velocity Total A Static / Total

High Press.
Probe Probe 2 Probe 2 Probe Probe 2

Tap*

Low Press. Probe 3 Probe 3 Probe 4

Tap Remote Remote Remote

Table 2. Remote Mounting of Probe(s)
Static Velocityt Total A Static A Total

High Press.
Probe 3 Probe4 Probe 4 Probe 3 Probe 4

Tap*

Low Press.
Probe 3 Probe 3 Probe 4

Tap

*Highest (absolute) pressure should be applied to high pressure tap

"l-Pitot be used instead of two probes
A Differential

1/8" Pipe Thread

1/4" Compression
Fitting JAP-301 static probe is used in

areas with air turbulence caused

by filters, dampers, etc. AP-301

AP-305 static probe is used

where there is a very low

actuating pressure.

Figure 4.

AP-305

Air Flow

Optional Probes

Adiustment
Screw

Point "A"

Low Pressure
Tap

Diaphragm

High Pressure
Tap

Figure 5.

eaPl eP.Colman Compan l
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHOIN USA.



GeneralInstructions

TK-1700
Day/Night & Heating/Cooling

Pneumatic Dual Setpoint
Room Thermostats

Meets National, State and Local Energy Conservation Standards
For proportional temperature control of pneumatic actu-
ated valves and damper actuators to maintain room air
temperatures in heating, ventilating and air conditioning
systems.

CONSTRUCTION
Two-tube proportional control type of pneumatic instrument,
using bimetal sensing. The small sens!tive bimetal actuates a
piloted non-bleed relay. Delicate balance and linear output are
accomplished by an internal pneumatic feedback circuit.
Connection to fittings is made by connecting plug-in plastic
lubing which is attached to the base of the thermostat.

Throttling Range: Continuously adiustab!e from 2 to 10F
for a 0 ps change in control branch line pressure, nomina;ly 3
Io 13 psi Normal f3clory setting 4 F. Independenlly adjustable
for each selponl dial.

Supply Air Pressure: See SPECIFICATION TABLE. Requires
15 and 22 psig dual pressure supply main.

Maximum Safe Air Pressure: 30 psig.

Ambient Limits: 20 to 15 F work!ng:--40 to 150 F shipping.

Din!Markings: F standard: dials fie!d-reversbleforcC.

Air Connections: 5/32 p!astic tubing

External Setpoint Knobs: AT-37 k;t included in standard
and TK-17XX-400 models.

Internal Thermometer: Included in TK-1 7XX-400 and -404

-404 -600
Aspirated Models
(Requires AT-509)

models.

OPTIONS

Standard -400 -4’J3

A!r Consumption
for Sizing

Air Compressor

Air Capacity
for Sizing
Air Mains

96 scim

136 scim

Part Numbers

All except Aspirated .008 scfm

Aspirated 024 scfm

ACCESSORIES
AT-37

AT-504
AT-505
AT-506
AT-509
AT-536
AT-546
AT-1103
AT-1104
AT-1105
AT-1155
AT- 1165
AT-533-101
AT-533-127

Setpoint knob kit (included w;l! standard and

TK-17XX-400 mode!s)
P!aster hole cover
Surface mounting base
Pneumatic wall bcx fitting
Wall box requ;red for asp!rated thermoste.ts
Pneumatic wall thermostat ccnverscn kit

Auxiliary mounting base
Wire guard
Casl aluminum guard
Plastic guard
Plastic guard
Plsstic guard
Adapter 1/4" plastic to 5/32" plastic
Adapter 3/1 6" copper or 1/4" copper with 1/4"
solder coupling (not included) to 5/32" plastic

Typical Piping

Manua!J
Lever ’1

TK-1700
Series

Controlled
Branch

Figure 1.

To
-",-Other

Controls

’\.
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GenePallnstPucClons

These thermostats are used for two position (ON-OFF)
control of solenoid valves, damper and valve actuators,
relays, etc.

PRE-INSTALLATION
The thermostats are shipped with two mounting screws.
TC-3413 and TA-3434 are shipped with bracket and three
screws. Before installation, make a visual inspection of the

thermostat carton for obvious signs of damage.

TA 3432, TA 3441
TC 3411, TC 3413

Duct and Immersion
Electric Thermostats

7-1/2" Insertion
Length

Part
No.

TA-3432

TA-3433

TA-3434

TA-3441

TC-3411

TC-3413

Device
Type

High Limit
Manual
Reset

High Limit
Manual
Reset

High Limit
Manual
Reset

Low Limit
Manual
Reset

Low Limit
Automatic

Reset

High Limit
Automatic

Reset

Control
Dial Range’t"

75-135F
(24-57C)

100-160 F
(38-71 C)

120-240F
(49-116C)

35-60F
(2-16C)

0-120F
(18-49C)

120-240F
(49-116C)

Differential

Fixed*
5OF

Fixed*
5OF

Fixed*
5OF

Fixed**
5OF

2-8OF
Factory Set

2OF

2-8F
Factory Set

2OF

Switch
Type

SPST

SPST

SPST

SPST

SPDT

SPDT

Voltage

120
240

120
240

120
240

120
240

120
24O

120
240

*Reset cannot be accomplished until the sensed temperature is at least 5F below the setpoint.
**Reset cannot be accomplished until the sensed temperature is at least 5F above the setpoint.

1Dial dual marked in F and C.

Full Load
Amps

16
8

16
8

16
8

16
8

3.8
1.9

3.8
1.9

Locked
Rotor Amps

96
48

96
48

96
48

96
48

22.8
11.4

22.8
11.4

Pilot Duty
(VA)

72O

720

720

720

125

125

INSTALLATION

Requirements

Mounting: The thermostats may be mounted in any position
on any surface not subject to excessive vibration or extreme
ambient temperatures (100F above or below the scale range).
The sensitive helical bimetal element may be mounted in
ducts or, with optional bulb well, in liquid lines, pipes, tanks, etc.

Procedure

DUCT THERMOSTAT INSTALLATION:

1. Cut a 3/4-inch diameter hole in the duct where the ther-
mostat is to be located.

2. Remove the cover and carefully insert the bimetal in the
duct opening. Mark position for the two mounting screws
provided and punch or drill holes.

3. Partially insert screws.

4. Insert the bimetal element, swinging the thermostat hous-
ing to the left to engage screw heads in key hole slots.

Straighten thermostat housing and tighten mounting
screws securely.

5. Make electrical connections and replace thermostat
cover.

DUCT INSTALLATION WITH EXTENSION
MOUNTING BRACKET:

1. This bracket is required by U/L on units where the control
range exceeds 180F (typically TC-341 3, TA-3434).

2. Cut a 3/4-inch diameter hole in the duct where the ther-
mostat is to be located.

3. Mount the extension bracket to the duct. Mark position for
three mounting screws provided and punch or drill holes.
Tighten screws.

4. Partially insert the two 8-32 x 3/8-inch round head
screws provided.

5. Insert the bimetal element, swinging the thermostat hous-

ing to the left to engage screw heads in key hole slots.

Straighten thermostat housing and tighten mounting
screws securely.

6. Make electrical connections and replace thermostat
cover.

LITHO IN U.S.A. 7-84 F-11302-5



IMMERSION THERMOSTAT INSTALLATION:

1. The optional bulb well AT-223 positions the thermostat
mechanism housing 2 inches away from pipe or tank wall
to allow for insulation.

2. Insert the bulb well in pipe line or tank where it will be

exposed to a representative temperature of the medium
being controlled. The bulb well is furnished with a mount-
ing bushing threaded for standard 3/4-inch pipe fittings.

3. Remove cover, use Care when handling bimetal element,
and insert element in bulb well.

4. Note that cutout of mounting flange on bulb well must be
at the top. This cutout allows clearance for scale setting
lock screw. Insert mounting screws provided through
keyhole slot in thermostat housing to engage correspond-
ing holes in bulb well mounting flange. Align thermostat
and tighten mounting screws securely.

5. Make electrical connections and replace thermostat
cover.

Wiring: Terminals are located underthermostat cover. Knock-
outs for 1/2-inch conduit connectors at top of case. Make all
electrical connections to thermostat in accordance with the
installation wiring diagram for the job.

TC-3411

B k\\..R

or Temp.
TC-3413 Drop \’

C
TA-3432, TA-3433 and TA-3434 open circuit on rise of temperature
above setpoint.

TA-3441 opens circuit on drop of temperature below setpoint.

3. Insert a narrow blade screwdriver from upper left-hand
corner and turn calibrating screw clockwise to lower con-
trol point temperature, and counterclockwise to raise con-
trol point temperature. Turn the calibrating screw either to
the right or to the left (clockwise or counterclockwise) as
required until the switch clicks.

4. Rotate the calibrating screw in the opposite direction until
the switch clicks again.

5. Set calibrating screw halfway between point where switch
clicks (one full turn of calibrating screw represents
approximately 10F).

6. Re-install all electrical connections and replace thermo-
stat cover.

Maintenance: No special maintenance is required. However,
the exterior of the unit should be free from foreign material.

Repair: Field repair of the thermostat is not recommended. If
the system is not operating correctly and the reason is traced
to the thermostat, it should be replaced.

Calibration

Differential
Cam

Dial Setting
Lock Screw

Cover
Screw
Stud

Mounting
Holes

RUN/ADJUST

Adjustment: The lever setting determines the operating point
of the thermostat. The lever can be locked in place by tighten-
ing the dial setting lock screw to prevent unauthorized tamper-
ing or resetting of thermostat control point.

Oifferenllal: To increase the differential, bend the switch
actuating cam up, using a narrow screwdriver. A 1/32-inch

upward bend at the left end of the cam increases the differen-
tial approximately 2 F.

CHECKOUT

While media temperature is in the scale range of unit, deter-
mine the media temperature, then move the scale slider above
and below the media setting and verify internal switch action

using a VOM

SERVICE AND REPAIR
Calibration: The thermostats are factory calibrated and
should not require further attention. However, if for any reason
a thermostat requires calibration, proceed as follows:

1. Set the temperature lever to correspond to actual temper-
ature of medium being controlled. Use an accurate ther-
mometer and allow both thermometer and thermostat to
settle out for approximately ten minutes.

2. Turn off power to thermostat and then remove thermostat
cover.

Re
Lever

Adjusting
Lever

Barl er.Oolman Compan i
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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Gener’alInsCr’ucCions
TA-1101, TA-1102
Two Position

Electric Room Thermostat

For on-off control of unit heater motors, electrical
heaters, high input motor starter coils.

5 4

Night Depression Resistor

(Certain Models)

R e\ Temp.

Common

R makes on
temp. drop

4-3/8"

Part Control*

No. Dial
Range

55-85 F
TA-1101

(13-29C)

45-75OF
TA-1102

(7-23C)

Full Load
Amps

24/120 Vac 240 Vac

7.2 3.6

Locked Non-Inductive
Rotor Amps Amps

24/120 Vac 240 Vac 277 Vac

43.2 21.6

120Vac 240Vac

7.5 7.5 7.0

*Units marked in both F and C, dial stop pins included to limit control range.

Pilot
Duty
VA

68 @
24 Vac

340 @
120/240
Vac

Bimetal operated snap action SPST switch with heavy duty
contacts. Coded screw terminals. Differential 2F maximum.
Units have plastic covers as standard. Mounts on flush or
surface switch box.

Dimensions: 4-3/8" high x 2-3/4" wide x 1-5/8" deep.

ACCESSORIES

AT-101
AT-104
AT-1 36
AT-504
AT-505
AT-546
AT-602
AT-603
AT-1103
AT-1104
AT-1105
AT-1155
AT-1165
Tool 11
Tool 13

Lock cover kit
Dial stop pins (NOTE: pins included with each unit)
Title plates (day, night, heat, cool)
Plaster hole cover kit (small)
Surface mounting base
Auxiliary mounting plate
Selector switch sub-base DP4T
Selector switch sub-base one DP4T, one DPDT
Wire guard
Cast aluminum guard
Plastic guard
Plastic guard
Plastic guard
Calibration wrench
Contact burnishing tool

OPTIONS

Add "dash-number" (-XXX) suffix to base part number for
desired option.

Standard

-402

-400 -401

-403: -404

=601 10F night depress=on 120V Standard Coved"
--602 10F night depression 24V Standard Cover1-
-603 10F night depression 240V Stddard Coverl-

t-Normally, night depression is controlled by a centrally
located time clock such as AE-174 or AE-178, or by selector
switch sub-bases (AT-602 or AT-603).

LITHO IN U.S.A. F-9961-7



INSTALLATION

Requirements

Locate thermostat where it will be exposed to unrestricted

circulation of air which represents the average temperature of
the controlled space. Do not locate the thermostat near
sources of heat or cold, such as lamps, motors, sunlight or
concealed ducts or pipes. The thermostat is designed for

service in any normally encountered human environment.

Procedure

1. Pull all wires. (Use copper wire only.)

2. Fasten mounting plate to box or wall.

3. Make electrical connections to thermostat screw type
terminals. Make all connections in accordance with the

job wiring diagram and in compliance with national and
local electrical codes. Class wiring is required unless all
circuits to contacts are powered from a Class II source.

4. Hook thermostat on top of mounting plate and swing down
into place.

5. Tighten thermostat mounting screw.

Plate Mounting
Screws (2) ,.

Rounded Tab Up

/ Mounting Plate

Thermostat

Mounting Screw

CHECKOUT

After installing a thermostat, make an initial check of the

switching action. Verify the switch action by listening to and
watching the switch contacts, using a voltmeter between the

proper sides of the switch, or observing the controlled device.

1. Run the setpoint dial to a temperature above ambient.

This should cause the thermostat to switch, calling for
heat.

2. Turn the setpoint dial setting down gradually. The switch

should break contact.

Calibration

All thermostats are calibrated at the factory and normally will
not require any such attention. However, if recalibration is

necessary for any reason, proceed as follows:

1. Disconnect power to thermostat.

2. Set the adjusting dial to correspond to actual room
temperature.

3. Remove thermostat cover, remove screw that secures
right-hand side of insulator, fold back insulator and
remove contact cover. (See Figure 1.)

Insulator

Adjusting
Dial

Calibration
Screw

Bimetal
Element

Figure 1

Optional
Night
Depression
Resistor

Do not breathe on the thermostat or handle excessively
as this will affect the accuracy of the final calibration.

4. If contact blade is made to the left (R) contact, use a
3/16-inch open end wrench to turn calibration screw
counterclockwise (looking at head of screw) until blade
just breaks contact. Note: Each complete revolution of
screw changes calibration approximately 8F. Thermo-
stat is now properly calibrated.

5. If contact is not made to the left, turn the calibration screw
slowly clockwise until element makes to the R contact.
Then turn screw very slowly counterclockwise until blade
just breaks contact. Thermostat is now properly calibrated.

6. Replace contact cover insulator and thermostat cover.

7. Restore power to thermostat.

8. Recheck calibration about 30 minutes later to be sure
heat from handling did not result in erroneous setting.

MAINTENANCE

Open areas at bottom and around base of thermostat should
be kept clean and free from obstructions to allow proper flow of
air. If switch contacts need cleaning, this may be done with a
TOOL-13 contact burnishing tool.

REPAIR
Field repair of the thermostat is not recommended. If the sys-
tem is not operating correctly and the reason is traced to the
thermostat, it should be replaced.

Bar,13er,.Colrnan CompanLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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 ene alInstructions Strap-On-Thermostat
TC-2974

DEVICE INFORMATION

Identification

These thermostats are used to either open or close
electrical circuits when the temperature of a pipe
exceeds the thermostat setting. The ornored circuit is

often used on the unit heater installations to prevent
operation of the fan unless heat is actually available.
The orn-brn circuit is usually used for control on hot
water boilers.

Pre-lnstallation

The thermostats are shipped with a metal strap and
spring, which will fit supply lines up to 4-inch O.D. For
dimensions see Figure 1.

Before installing the thermostat, look for bent or
broken parts.

TC.2974

Conduit
Opening

51mm1(2")

16mm
(5/8")

118mrn
(4-5/8"1

Figure I

Pipe

Scale* Differential
C C Voltage FLA LRA
(OF) (OF) (Vac) (amps) (emps)

10-99 Fixed 5.5 120 9.8 58.8

50-210) (Fixed O) 240 8 4 8

*The scale Is dual marked In degrees C and degrees F.

SPDT Switch Ratings (ac Only)
Pilot
Duty
(VA)
360
360

INSTALLATION

Requirements

The thermostat can be mounted in any position on a
smooth clean pipe. Be sure pipe is free of rust, scale
or insulation material.

Ambient Rating: -40 to 60C (-40 to 140F).

Procedure

Insert the spring loops into the holes provided in

the strap and in the side of the housing.

Wrap the strap around the pipe and thread through
the opening provided in the housing.

Push the device against the pipe to compress the
foam spacer until the bulb is 6 mm (1/4-inch) from
the back of the housing.

4. Pull the strap tight and bend to lock the device in
place.

5. Clip off or bend back the excess strap.

F-16441o2



Wiring: The thermostat has one 13mm (1/2)-19mm
(3/4-inch) conduit opening in bottom of housing.
Make all electrical connections in accordance with
the job wiring diagram and in compliance with
national and local electrical codes. Device terminal
coding, switch action, and wiring is shown in typical
application (Figures 2 and 3).

Contact Makes
on Temp.

Rise Red

Drop Brn

Common Orn

Room Thermostat
TC-1101

O Red
Orn ( IBrn

Unit Heater
Fan Motor

Switch Terminals

L1

Typical unit heater application wiring for strap-on ther-
mostat TC-2974. Unit heater fan runs only when heating
supply media is above the setpoint of TC-2974.

Figure 2

Contact Makes
on Temp.

Rise Red

Drop Brn To Boiler Controls

I,,.’-1
Common Orn L1

Switch Terminals

Typical hot water boiler application wiring for strap-on
thermostat TC-2974. Boiler runs only when water tem-
perature is below the setpoint of TC-2974.

Figure 3

CHECKOUT

After installing the thermostat, proceed as follows:

With electrical power on and hot water flowing
through the pipe, rotate the setpoint dial from
minimum to maximum and check fan operation. If
wired orange and red, the fan will start at minimum
dial setting and stop at maximum dial setting. The
reverse will occur if wired orange to brown.

2. If no electrical power is available, contact closure
may be checked with an ohmmeter.

F-16441-2 BK

3. The differential is factory set to provide the
following switch action:

a. At 5OF above the setpoint an orn-red circuit is
made.

b. At 5OF below the setpoint an orn-brn circuit is
made.

RUN/ADJUST

Setpoint

Screwdriver adjustment. Scales dual marked F on front
and C on back. To change scale, remove spring retain-
ing ring, select scale and replace retaining ring.

Refer to CHECKOUT for manual operation.

CALIBRATION

1. Disconnect power to thermostat.

2. Soak the bulb for 10 minutes at a known tem-
perature.

3. Turn the dial until the thermostat clicks, reverse
the dial until it clicks again.

4. Turn the dial midway between the click points.

5. Turn the calibration nut (located under the dial) un-
til the temperature of the bulb is indicated on the
dial.

CONCEALED SETPOINT AND LOCK
COVER SCREW
Order AT-210 Concealed Adjustment Kit Separately.

1. Peel off adhesive film from the concealed adjust-
ment plate and place into the recess of the cover.

2. Remove screw from the cover.

3. Install lock cover screw provided with AT-210.

MAINTENANCE

If excessive corrosion develops between the sensing
element and the pipe, clean the pipe and apply a
silicone lubricant such as #6 compound from Dow
Corning Company between the pipe and sensing
element to prevent additional corrosion.

REPAIR

Field repair of the thermostat is not recommended. If
the system is not operating correctly and the reason is
traced to the thermostat, it should be replaced.

Bar’l er,.Colman Com,oanq
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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GeneralInst uc#lons

Thermostats
Low Temperature

TC-5131
TC-5141

DEVICE INFORMATION
For low or line voltage low limit control of temperature in ducts.

Metal case with 1/2" conduit opening. Vapor pressure type
thermal element controls snap action SPDT switch. 20’ x .094"
OD copper element. Thermostat responds to lowest tempera-
ture sensed by any one foot section of its element. Coded
screw terminals. Differential fixed at 5F. Ambient at case
must be 5F above setpoint to a maximum of 150F.

Dimensions; Case, 2-1/2" high x 3-1/8" wide 2-3/16" deep.

OPTIONS

TC-5131-201 includes 4-1/2’ 208/240 Vac power cord.

Temp.
Drop

TC-5131-201 or TC-5141-201

ACCESSORIES

None

Brown Red

/
Temp. /
Drop /

k’ Orn (common)
Brown makes on temp. drop

TC-5131 or TC-5141

1-13/16

Dimensions in Inches

2-5/32

Case can be mounted in any position

Figure I

PERFORMANCE

Part Device Control Voltage Full Load Locked Rotor Pilot Duty Non-Inductive
Number Type Dial Range* Vac Amps Amps (VA) Amps

24 O0 16
T0-5131

2-1/2

TC-5141

Low temp.
auto reset

Low temp.
manual reset**

34-60F
(1.1-16C)

34-60OF
(1.1-16C)

120 13.8 82.8 650 16

208 9.6 57.6 750 9.6

240 8.3 49.8 750 8,3

277 7.2

*Units dual marked F and C.
**Reset cannot be accomplished until the sensed temperature is at least 5F above setpoint.

F-16101-3



INSTALLATION
REQUIREMENTS

Install all but a few inches of the thermal element securely in

the controlled media for maximum sensing capability and min-

imum vibration damage. Usual location ofthethermal element
is on the downstream side of the coil. The element should be

serpentined in a horizontal pattern so that it will be exposed to
all areas where low temperatures are possible. (See Figure 2.)
Capillary hardware is not included.

Note: Do not kink capillary.

Ambient at case must be at least 5F above setpoint to a
maximum of 150F. Maximum safe bulb temperature is 300F.

TC-

PROCEDURE

2.

Thermal Element

/
Duct

Figure 2

up

Remove the cover.

Mount case (Figure 2) with two screws (#1 0 max) in screw
slots in back of case (screws not included).

Make wiring connections to switch terminals.

Replace the cover.

Wiring: Make all electrical connections in accordance with

the job wiring diagram and in compliance with national and
local electrical codes. Thermostat’s case has an opening for a
1/2-inch conduit. The units include a green ground attached
to the case.

Setpoint Indicator

Switch Action (SPDT):
1. On a temperature rise, "orange" (common) makes to

"red".

On a temperature drop "orange" (common) makes to
"brown".

See Figure 3 for typical wiring.

System Ground

Alarm Circuit

Green

A-C Power Supply

Switch ( fup

-__---- ,om,
Case Ground (corn)

TC-5131 or TC-5141

Figure 3

Temperature Setting: Turn setpoint adjustment screw (1/4"
hex head) located in bottom of case until indicating pointer is at
desired temperature.

CAUTION
Unit includes mechanical stop to prevent adjustment
below 34F. Do not attempt to set below 34F as this

may damage the device.

CHECKOUT

The reset button on TC-5141 will restore circuits if the element
temperature exceeds the scale setting by at least 5F.

RUN/ADJUST

All thermostats are precision calibrated at the factory and

normally will not require any further attention.

REPAIR

Field repair of the thermostat is not recommended. If the sys-
tem is not operating correctly and the reason is traced to the
thermostat, it should be replaced.

Setpoint Adjus

Manual Reset Button

Thermal Bellows

Thermal Sensing Element

F-16101-3 8K

Banl er’.Colman CompanLt
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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Gene alInslmucCions
Pneumatic

Receiver-Controller
RKS.1001, 2001, 3002, 4002

The set point of the unit is of a vernier type. The

adjustment knob is located under the cover. On units with a

remote set point input, the set point may be either adjusted
at the instrument or remotely. The remote set point
adjuster is ordered separately and not part of the receiver

controller.

Supply Air Pressure: 18 psig nominal, 30 psig maximum.

Proportional Band: Adjustable from 2-1/2% to 40% of
Input No. 1 transmitter span; i.e., 200F transmitter span,
5F 2-1/2%, 80F 40%. At 2-1/2% proportioning band,
5F will produce a 10 psig change in output pressure
(nominally 3-13 psig).

Ambient Temperatures: 150F maximum, 40F minimum.

General Information: These receiver-controllers are used in

conjunction with Barber-Colman transmitters for
proportional control of valves and actuators. Depending on

the transmitter, they may be used to control temperature,
humidity and duct pressures. May be used as single
controller, master-submaster or either of above with remote

reset of set point.

Construction: A proportional control relay type pneumatic
instrument which accepts a 3 to 15 psig signal, and controls
using a small portion of the input signal. The unit,
depending on model, will accept from 1 to 3 input signals.
The stable balanced lever system produ,ces a linear output
signal to the actuator based on the value of the input
signals.

The units are all capable of being changed in the field from
direct to reverse-acting. This action is referenced to the
number 1 input signal. The direction of reset effect on the
dual input units is reverse only and not field changeable.

Authority: On dual input units adjustable from 10 to

200%, 100% authority means that both transmitters have
the same authority if they have the same span. 1 psi change
at Input No. 1 is balanced by 1 psi change at Input No. 2.

Air Consumption: For sizing air compressors, average air

consumption is 0.008 scfm (standard cubic feet per
minute). Add 0.024 scfm for each transmitter connected to

the receiver-controller. A dual input unit with remote set

point would be (.008 + .024 + .024 + .024) .08 scfm.

Air Capacity: For sizing air mains, receiver-controller air

requirement is 16 scim (standard cubic inches per minute).
Add 36 scim for each transmitter connected to the
receiver-controller (such as a dual input and remote set

point adjuster). A receiver-controller with two transmitters

and one remote set point adjustor connected would have a

total of 124 scim (16 + 36 + 36 + 36).

Air Connections: 1/8" FNPT. Spacing designed to =ccept
1-1/2" dia. back connected gauges for direct mounting.

Table
AVAILABLE RECEIVER CONTROLLER MODELS

Single
Input

Dual
Input

Model Remote SPA Action* Authority Proportional Band
RKS 1001 None DA

RKS 2001

RKS 3002

R KS 4002

_+10% of Primary
Transmitter Span

None

_+ 10% of Primary
Transmitter Span

DA

DA

DA

None

10% to 200% of

Primary
Transmitter Span.

Adjustable.

2-1/2% to 40% of
Primary

Transmitter Span.

*DA (direct-acting): Increases output pressure on rise in Input No. 1 pressure. Field changeable to RA. RA (reverse-acting):
Decreases output pressure on rise in Input No. 1 pressure.

:Priman/transmitter connects to Input No. 1.

F-14238-2



INSTALLATION AND MOUNTING

Mount unit in upright position on wall, panel, etc. using the
three holes provided. Do not mount on a surface subject to

vibration.

Front 1/8" FNPT connections (4) on manifold are spaced
to allow installation of 1ol/2" gauges. Connections on top
are provided for connection to system piping.

Refer to Figure 1 for location of port connections and table
for features of individual units.

Port B Branch, connected to controlled device.

M Main, supply air pressure of 18 psig.
2 Input No. 2, Input from secondary transmitter.

Input No. 1, primary transmitter input.
A Remote set point adjuster input.

ADJUSTMENTS

Changing From Direct to Reverse-Action (referenced to

Input No. 1).

The action (direct or reverse) of the unit must be correct

for the application before calibration is attempted.
Standard factory assembly is for direct-acting (DA).

When the units are received on the job-site, they may be
field converted for reverse-action (RA) as follows:

Cut the pilot tube with end cutter on 45 angle as

close to the DA pilot tube connection as possible. See

Figure 2, for tube location.

Remove plug from RA pilot tube connection and tape
it to inside of cover. Insert pilot tube into RA tube
connection

With 3/16" wrench, turn RA screw in (CW) until
contact is made with lever "B". See Figure 2A. With a

3/16" wrench, back DA screw out (CCW)
approximately 4 turns. See Figure 3.

If it should be necessary to return the receiver-controller to

the direct-acting mode, proceed as follows:

Remove the pilot tube from the RA pilot tube
connection.

Insert plug iu to vacated hole.

Assemble eyelet EYRF-292 to pilot tube. Remove any
tube and eyelet that may be on DA pilot tube
connections. Force tube over the DA pilot tube
connection.

Using pliers, push EYRF-292 eyelet in place to secure
pilot tube to DA pilot tube connection.

With 3/16" wrench, turn DA screw in (CW) until

contact is made with lever "B". With 3/16" wrench,
turn RA screw out (CCW) approximately 4 turns.

Attachment of AT 539: To attach the AT 539 external
pilot pressure kit, use the following procedure:

Remove Receiver Controller restriction cover plate,
restriction, and two gaskets (see Figure 2 for location).

2. Replace items in Step 1 with parts in AT 539 kit.

3. Route 5/32" plastic tubing between main and No. 2

input bosses and connect to constant 18 psig main.

4. With pliers break off protrusion on cover that normally
fits between the main and No. 2 input bosses.

NOTE: When using the AT-539 the restrictions for the
transmitters must be removed and the PNC-42 blocking
gasket installed. The transmitters then require a remote

restrictor.

6. Place cover on receiver-controller.

Percent Proportional Band Adjustment

See Figure 4 for location of adjustment of percent
proportional band.

Percent proportional band is a value which is a percentage
of the primary transmitter span (Input No. 1) which will

produce a 3-13 psig (10 psi change) output in branch line

pressure. This setting must be calculated and set prior to

calibration of the receiver-controller set point. If changes in

proportional band setting are required for stable control,
recalibration of the receiver-controller is required.

The formula for converting throttling range to proportional
band setting is:

Throttling Range X 100Proportional Band Setting Transmitter Span

Typical Conversions are:

Transmitter
Span

P
R
O
P.

B
A
N
D

THROTTLING RANGE

50F 200F
oF oF

2.5 1.25 5

5 2.5 10

10 5 20

15 7.5 30

20 10 40

25 12.5 50

30 15 60

35 17.5 70

4O 20 80

80% RH 2" H20
% RH "’H20

2 .05

4 .1

8 .2

12 .3

16 .4

20 .5

24 .6

28 .7

32 .8

See F-14246 for conversions for other throttling ranges.

THROTTLING RANGE VS. PROP. BAND SETTING



(1) (A)(2) INPUT REMOTEINPUT 2 (PRIMARY) SPA(B) (OPTIONAL)
BRANCH (OPTIONAL)

(M)
MAIN GAUGES

REVERSE--ACTING (RA)
SCREW

Figure RECEIVER-CONTROLLER PORT IDENTIFICATION

SCREW CONTACT
POINT ON LEVER "B’"

Figure 2a REVERSE ACTING SCREW ADJUSTMENT

REVERSE--ACTING (RA)
PILOT TUBE
CONNECTION

(SHOWN WITH PLUG IN HOLE)

RECEIVER--CONTROLLER
RESTRICTION (0.005)

RESTRICTION (0.0075)
(FOR TRANSMITTER,

INPUT NO. 1)

DIRECT ACTING (DA)
SCREW

LEVER "A"

REVERSE--ACTING (RA)
SCREW

SET POINT
KNOB

ADJUSTABLE
SET POINT
SCALE

SET POINT
INDICATOR

DIRECT--ACTING (DA)
PI LOT TUBE
CONNECTION

PERCENT
PROPORTIONAL

BAND ADJUSTMENT

PERCENT
PROPORTIONAL
BAND SETTING
INDICATION

POINT

LEVER "B"

Figure 2 Figure 3



DIRECT ACTING (DA)
SCREW LEVER "’A"

PERCENT
PROPORTIONAL

BAND REVERSE--ACTING (RA)

ADJUSTMENT SCREW

PERCENT PERCENT LEVER"B"
AUTHORITY AUTHORITY SETTING
AOJUSTMENT N L31CATION POINT

Filure 4

Percent Authority Adjustment

See Figure 4 for location of adjustment of percent
authority.

Percent authority is the value that is the ratio of the effect
of the secondary transmitter on output pressure compared
with the effect of the primary transmitter. Example: 200F
span transmitters at both inputs and 2.

10% authority means input 2 must change 10 in order to

have the same affect as 1 change at input 1 in relation to

the output pressure.

See Page 7 for method of calculating.

In cases where the transmitter is more than 200 feet from
the receiver-controller or where the input sigual is the

output pressure of another controller or thermostat except
TK-5000 series, the restriction for that input must be
removed and the passages must be blocked. To block these

passages, proceed as follows. Refer to Figure 2.

1. Remove restrictor cover plate screws.

2. Remove restrictor cover plate.

3. Remove restrictor plate and gaskets.

4. Install blocking gasket packaged with the
receiver-controller.

5. Install cover plate and secure blocking gasket and cover

plate with two screws.

If additional gaskets are required, order under Part
Number PNC-42. These gaskets have a Red edge which will

be visible above the top of the cover plate to indicate the
restriction has been removed.

CALIBRATION

1. Set percent proportional band and percent authority
adjustment and determining percent authority setting.

2. Select and apply proper set point decal provided with
the receiver-controller.

NOTE: The scale must match the range of the primary
(input) transmitter.

3. Connect into transmitter No. 1 and 2 lines calibration
box as shown below:

PRIMARY
TRANSMITTER

CONTROLLER

SECONDARY
TRANSMITTER

CALIBRATION
BOX

4. Position toggle switches to up (trans) position.

After naking sure the transmitters are sensing a stable
condition (temperature, humidity, pressure) measure

the condition at the transmitter with an accurate

measuring device such as thermometer, etc.

Note reading on calibration box guages for specific
range of transmitter used, compared to condition
measured at the transmitter.

If readings are within +15F on 200 span transmitter,

+4F on a 50 span transmitter, +6% RH on an 80%
RH span transmitter or .15 H20 on the differential
transmitter proceed follows. If readings are not

within these limits on all transmitters except the
differential pressure transmitter, replace the
transmitter. When installing the new transmitter refer to

the transmitter general instrnctions and make sure it is

installed properly.

8o Adjust all permanent receiver guages to match the
condition as measured with the accurate measuring
device such as thermometer, etc. (Not calibration box
gauge.)

9. Position toggle switches to down (calib) position.

TO CHECK PERCENT PROPORTIONAL BAND:

10. Single Input Units & Dual Input

A. Adjust the signal to Input No. 1 until 3 psig is read on

the branch gauge. Note reading on the No. test gauge.
B. Adjust the signal to Input No. 1 until the branch gauge

indicates 13 psig. Note reading on the No. 1 test gauge.
C. Determine difference between step A & B.

D. If this difference is not correct for desired throttling
range, adjust the percent proportional band adjustor in

the proper direction and return to step A in calibration
above.



FOR SINGLE INPUT UNITS ONLY-

1l. Adjust the signal to input No. 1 until the permanent
gauge indicates the desired temperature. In units with

remote set point the pressure to input "A" must be
9 psig.

12. Rotate set point knob until 8 psig +_1 psig is obtained
on the branch gauge.

13. Slide the set point scale until the desired temperature is

read at the set point indicator.

The single input unit is now calibrated; remove

calibration box and reconnect transmitter.

FOR DUAL INPUT UNITS the Percent Authority must

also be checked. To explain this we will use the following
for an example:

70GivenHwIOA 10801 1001SecondaryTransmitter(2)Primary Transmitter (1)

11. Determine percent authority setting, and adjust
authority adjustment.

DETERMINING PERCENT AUTHORITY SETTING

The percent authority adjustment on the RKS 3002 and
RKS 4002 receiver-controllers is similar to the reset of a

submaster thermostat as used in master-submaster system.
However, the authority setting cannot be determined in the
same manner due to the difference in spans of the
transmitters. The calculation must be made using the
formula on page six.

Example: Hot Water Reset from Outdoor Air

Refer to Figure 8, example of transmitter relationship
chart, F-14245. Plot the limits as follows:

Given: Outdoor Air Hot Water
-10F 180F
60F 100F

Ao

Transmitters Range
O.A., -40 to +160F (200F Span)
H. W., 40 to 240F (200F Span)
Desired TR, 10F

Reading on T-1 scale of Figure 8, plot point at upper
limit of H.W. (180F) (Point 1) and lower limits of O.A.
on T-2. (-10F). Point 1 becomes 180F (T-l) at -10F

(T-2).

Next, plot Point 2 at lower limit of H.W. (100F), and
upper limit of O.A. on T-1 (60F). Point 2 becomes
100F (T-l) at 60F (T-2).

Draw vertical lines from Points 1 and 2 down to

horizontal T-2 scale. Designate difference between two

vertical lines as "B" (70F).

Co Draw horizontal lines from Points 1 and 2 across to

vertical T-1 scale. Designate difference between two

horizontal lines as "A" (80F).

Formula

% Authority Setting_ __A X K
B

A and B are as plotted on Chart F-14245

Span of (O.A. Transmitter) T-2
K X 100

Span of (H.W. Transmitter) T-I

For above example
80OF% Authority Setting 7 X 100

% Authority Setting 1.14 X 100

Authority Setting 114%

Example: Room and Discharge Control

The calculations and plottings are the same for this system
as for H.W. reset.

In this case the room transmitter is the primary transmitter
and is connected to Input No. 1.

"K’" FACTORS FOR CALCULATING PERCENT AUTHORITY

Input Input 2
Transmitter Transmitter K Factor

Span Span

50 F 50 F 100
50 F 200 F 400
50 F 80% RH 160
50 F 2" Water 4

200 F 50 F 25
200 F 200 F 100
200 F 80% RH 40
200 F 2" Water

80% RH 50 F 62.5
80% RH 200 F 250
80% RH 80% RH 100
80% RH 2" Water 2.5

2" Water 50 F 2,500
2" Water 200 F 10,000
2" Water 80% RH 4,000
2" Water 2’" Water 100

CHECK PERCENT AUTHORITY12.

TO CHECK PERCENT AUTHORITY:

A. Adjust signal to Input 2 to equal Max. Temp. (in
example 70

B. Adjust signal to Input 1 to equal Min. Temp. desired
(in example 100)

C. Adjust set point knob until a branch pressure of
between 5 and 10 psig is read on the branch line gauge.

D. Note branch pressure reading.
E. Lower the signal to input No. 2 until the test gauge

indicates the lowest desired temperature (in example
0F).

F. Raise the signal to Input No. I until the branch gauge
agains reads the same as it did in Step D.

G. Note the reading on the No. 1 test gauge. If it is not

correct, (in example 180) readjust the percent
authority slider in the appropriate direction (Increase
setting if reading is too much, decrease setting if
reading is too little) and return to step A.



13. Adjust the signal to Input No. 1 until the permanent
gauge indicates the min. desired temperature at input
No. 1 in example 100.

14. Adjust the signal to input No. 2 until the permanent
gauge indicates the maximum desired temperature at

input No. 2 in example 70.
15. On units with remote set point adjustment, make

certain that the signal from the set point adjustor is 9
psig.

16. Rotate set point knob until 8 psi + 1 psi is obtained
on branch pressure gauge.

17. Slide the set point scale until the minimum desired
temperature (in example lO0F) is read at the set

point indicator.

The unit is now calibrated: remove calibration box and
reconnect transmitters.

NOTE: If system requires changing Percent Proportional
Band unit, setpoint must be calibrated.

Band unit set point must be calibrated.

DIRECTION OF SET POINT KNOB ROTATION TO OBTAIN 8
PSIG BRANCH LINE PRESSURE.

Initial Branch Pressure Initial Branch Pressure
Action Below 8 PSI Above 8 PSI

DA CCW CW

RA CW CCW

DIAL KNOB HAS 10 EQUAL DIVISIONS.

Transmitter Span Ingot Each Division Represents

50F .25OF
200 F oF
80% RH .4% RH
2" H20 .01" H20

r-1

lO I0

8 90 90

80 85

6 70 80

60 75

4 S0 70

40 65

2 0 60

20 55

0 10 50
-40

T-2
so
I0

0

JOB NAME

LOCATION

ARCHITECT

ENGINEER

CONTRACTOR.

INPUT INPUT

T-2 O.A T-I
HW,

-10 1"

SPAN T-2
X I00= K

"INCLUDES 1/2 TR

% AUTHORITY--. X K

Determine A ond using instrttions C-nerol
Instructions F-14238, "Determining Percent
Authority Setting"

80 (A) loo (K) 114AUTHORITY: .. (B)
X

TR Desired (T-I)_
100% PROP. BAND=

SPAN (T-I)
x

PROP. BAND=
(TR T-I)

X I s %
200 (SPAN T-I

-20 0 20 40 60 80 100 120 140 160 180 200 220 240

55 60 65 70 75 80 85 90 95 I00 ROOM TEMP.

20 30 40 S0 60 70 80 90 % R.H.

6 9 10 DIFF. PRESS.

PKS ALE VALUES

PKS 10111 21 ]141sl 61;181 91ol
", II 11 11

IP--,

TRANSMITTER RELATIONSHIP CHART
SAMPLE OF F-14245

Figure 8



TYPICAL PIPING SINGLE INPUT TYPICAL PIPING DUAL INPUT
RECEIVER CONTROLLER RECEIVER CONTROLLER

USE OF CONTROLLERS WITH RECEIVER-CONTROLLERS

There are occasions when it is desirable to use a controller
such as a room thermostat, remote bulb thermostat, or

receiver controller to provide the signal to the input
chamber of a dual input receiver controller. A typical
example of this is room and discharge control. These types
of applications are acceptable as long as indication is not

//

required and proper calculations are made for the authority
adjustment setting.

7/8"

4-5/32"

7"

1-13/16"

II
5-23/32"

L 1/4"



3-1/2"

MOUNTING HOLE TEMPLATE
FOR

TK-6000 & RKS UNITS

2-3/8" 2-3/8"

4-3/16"

F-14238-2 BK 8

Bar,l er,.Colman Compan 
ENVIRONMENTAL CONTROLS DIVISION
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GenePalInsCPucCions
TKS-2031, 4014, 4017,
8014, 8033, 9014, 9017

Transmitters

Rod and Tube and Remote Bulb
Transmitters

DEVICE INFORMATION
These transmitters are used with Barber-Colman RKS
receiver-controllers for control of air or water tem-
peratures. They may be used in conjunction with AKS
receiver gauges for temperature indication only.

Pre-lnstallation

For list of parts required, see INSTALLATION
Procedure for mounting and piping.

Before installation, make a visual inspection of the
carton and transmitter for signs of damage.

INSTALLATION
Requirements
Air Consumption 48 scim for sizing air compressor.

Supply Air Pressure: (when used for indication only):
18 psig.

Air Capacity: 36 scim for sizing air mains.

Air Connection: 1/8-inch FNPT.

The transmitter may be mounted in any position;
however, preferred mounting is with the air con-
nection at the bottom with the unit in a vertical
position.

PERFORMANCE

Device Pert No.
Straight Bulb TKS-2031

Averaging Bulb TKS-4014
Averaging Bulb TKS-4017
Rod & Tube TKS-8014
Rod & Tube TKS-8033
Rod &Tube TKS-9014
Rod &Tube TKS-9017

DA Direct-Acting

LITHe IN U.S.A. 4-84

Action
DA
DA
DA
DA
DA
DA
DA

Averaging Bulb Transmitter

Rod and Tube Transmitter

Procedure

MOUNTING OF ELEMENT (Figure 1): The 9-1/4-inch

rod and tube transmitter is furnished with a mounting
bracket threaded for use with standard AT-201 or
AT-203 well. Attach the mounting bracket to the
well, then insert transmitter element and attach
transmitter to bracket with screws provided.

AT-201 Copper
AT-203 Stainless Steel

Well Gasket--’ Adapirl
up LU J

Figure I TKS-8014
TK-8033
Transmitter

CAUTION
Well must be straight before inserting trans-
mitter and be located in pipe tee as shown at
least 15 feet from pump discharge or intake.

Max. Safe Temp. Output Signal
Mounting At Bement Range (Non-Adjustable) (psig)

Wall or Duct 93C (200F) -40 to 71C (-40 to 160F) 3-15
Duct 149C (300F) -18to 31PC (0to 100F) 3-15
Duct 149C (300F) 10to 66C (50to 150F) 3-15

Immersion 149C (300F) -18to 38C (0to 100F) 3-15
Immersion 149C (300F) 4to 116C (40to 240F) 3-15

Duct 149C (300F) -18to 38C (0to 100F) 3-15
Duct 149C (300F) 10to 66C (50to 150F) 3-15

F-14240-6



AIR DUCT MOUNTING (Figure 2): Drill three holes in
the duct and fasten the transmitter to the duct with
two screws provided. Use Figure 2 as a template.

Note; Locate transmitter as far from the fan as
possible.

7/16" Diameter
Hole

i---- 1-3/32

2-3/16

Typical Units
TKS-8014, 8033, 9014, 9017

1/8" Diameter
(2 Required)

Figure 2. Full Scale Template for Drilling
Rod/Tube Unit Holes

AIR DUCT MOUNTING TKS-4014, TKS-4017
(Figure 3): Transmitters equipped with 5/64-inch x
24-foot averaging bulb include a mounting cork shown
in Figure 3. Drill holes as shown in Figure 4. Mount
transmitter with two screws provided. Thread element
through 7/8-inch hole and apply cork to it. Secure
element in duct, to duct supports, or use a length of
hard drawn copper. Attach copper to duct, and attach
element to copper with a wire tie. Insert cork into
hole. An alternate method is shown in Figures 5
and 6.

Figure 5. AT-208 Bracket and Gasket Assembly
Used in Place of Cork Supplied with Unit

Duct

/ Wire Tie
Duct

Thermal Bulb .__
1/4" Hard Drawn
Copper Tube

AT-208
Bracket and
Gasket Assembly

Capillary

CAUTION
Do not bend bulb in less than 3-inch diameter
circle.

Cork veraging
Duct

Figure 3. Installing Averaging Bulb Through Duct
(See Figure 4)

1/8" Diameter Hole

! Required)

2-3/16

Nots: An access panel is required to allow for tying bulb to copper
after it is installed in the duct,

Figure 6. Mounting Averaging Bulb Through Duct

1/8" Diameter Hole
(2 Required)
If AT-208 is
used as shown

7/8" Diameter Hole in Figure 6

Typical Units TKS-4014, TKS-4017

Figure 4. Full Scale Template for Ddlllng
Averaging Unit Holes



OUTDOOR MOUNTING (Figure 7): A bulb clip and
shield (AT-211) are available for mounting the bulb to
the outside wall or surface. After mounting the bulb
with the clip, place the shield directly over the bulb
and fasten the shield to the wall surface. Transmitter
is located inside of building on wall or duct. Typical
unit is TKS-2031, supplied with 3-foot capillary.

e

CAUTION
Do not crimp bulb with clamp.

Figure 7. Outdoor Wall Mounting of Element
With AT-211 Bulb Shield

ADJUSTMENTS: All transmitters are factory set for
the range indicated in the Performance table. No
attempt should be made to readjust units in the field.

PIPING: When used in conjunction with a receiver-
controller with less than 200 feet of 1/4-inch OD
tubing between the receiver-controller and the trans-
mitter, the air supply to the transmitter is through the
receiver-controller as shown in Figure 8.

18 Pslg I.___Main

RKS
Receiver-
Controller

200 Ft. Max. --’’1
Transmitter

Figure 8

When the distance between the receiver-controller
and the transmitter is over 200 feet but less than
1000 feet maximum recommended (Figure 9), it is
necessary to provide a main air supply at the
transmitter location and remove the built-in restrictor
from the receiver-controller input.

18 Psig
Main

See Note 2

RKS
Receiver-
Controller

1.0075

rictor
See

Transmitter

Note: 1. More than ft. up to a max. of 1000 ft.
2. Remove restriction from receiver-controller.

Figure 9

When the transmitter is used in conjunction with a
receiver gauge for indication only, it is necessary to
supply an air main to each transmitter through an
.0075 restrictor (Figures 10 and 11 ).

18 Psig
Main

Receiver
Gauge

.0075

Restr
1000 Ft.
Max.

Transmitter

Figure 10

AKS
Receiver

Gauge
200 Ft.
Max. " .0075

Restrictor

Transmitter

Figure 11

18 Psig
Main

Note: It is recommended that field tubing termination
to the transmitter be made with at least 6 inches of
1/4-inch O.D. plastic tube to avoid the possibility of
forces from the tubing affecting the transmitter.



CHECKOUT
1. Connect the calibration box into No. and 2 lines

as shown in Figure 12 and 13.

2. Move toggle switches to the up (transmitter)
position.

3. After making sure the transmitter is sensing a
stable condition (temperature, humidity, pressure)
measure the condition at the transmitter with an
accurate measuring device such as thermometer,
etc.

4. Note reading on calibration box gauges for specific
ranges of transmitter used, compared to condition
measured at the transmitter. Readings should be
within +15F. If readings are not within these
limits, replace the transmitter.

RUN/ADJUST

No adjustments are required on the transmitter.

MAINTENANCE
The unit requires no maintenance under normal
conditions.

REPAIR
Field repair is not recommended. If the system is not
operating correctly, and the reason is traced to the
transmitter, it should be replaced.

Typical Connection of SYZE-12875-1
to check transmitter with remote
restrictor

Main .0075
Restrictor

ss
/,,uator l

BM

SYZE-12875-1
Calibration
Box

Note; 1. More than 200 ft. up to a max. of 1000 ft.
2. Remove restriction from receiver-controller.

Figure 12

Primary
Transmitter

RKS 2

Receiver-
Controller

Secondary
Transmitter

SYZE-12875-1
Calibration
Box

Typical Connection of SYZE-12875-1
to check transmitter and calibrate
receiver-controller with restriction in
receiver-controller.

Figure 13

BaPbeP.Colman CompanLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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GeneralInst uc#ions
AL-100, AL-110, AL-110o201,

AL-120, AL-125, AL-140
Solenoid Air Valves

APPLICATION
For applications where an electrical circuit is used to con-
trol a pneumatically operated device. Used to direct
supply air to a pneumatic device when the coil is energized
or de-energized depending on the supply and exhaust air
connections.

SPECIFICATIONS
Construction: Electrical coil is enclosed in a corrosion
resistant metal housing.
Ambient Temperature Limits: 40 to 130F (4 to 54C).
Air Temperature: 40 to 130F (4 to 54C).
Power Consumption: 7 Watts (energized).
Maximum Inlet Pressure: 30 psig (207 kPa).
Flow Capacity (air): .5 scfm (236 mL/s) at 15 psig supply
and psi (6.9 kPa) drop.
Air Connections: Three barbed fittings marked: NO. (Nor-
mally Open), NC. (Normally Closed) and Corn (Common) for
1/4" OD. plastic tubing.
Electrical Connections: 1/2" conduit hole and 18" (457
mm) leads on the coil.
Mounting: Unit designed to mount in any position to wall or
subpanel of a cabinet with two #8 sheet metal screws (screws
not included). AK-52582 mounting bracket (not included) can
be used for mounting to AD-8953 track (not included).
Dimensions: 4" (1 02 mm) high x 2-11/32" (60 mm) wide x

3-9/16" (90 mm) deep.

All models except
AL-110-201

AL-110-201 Only

Solenoid Part No. Voltage (AC 60 Hz)
AL-100 24

AL-110 120

AL-110-201" 120

AL-120 208

AL-125 24O

AL-140 480

*Un! has 4-1/2’ (1.4 m) 3-wire power cord.

OPTIONS None

ACCESSORIES
AK-52582 Auxiliary mounting plate for track mounting
AK-8953 Mounting track

4-1/16

[103]

3-15/32 [88]

" 3-37/64 [91

Dimensions are in inches; mm are in

-,--- 2-3/8 [60]----,-

2-5/32

N.C.
a/4[9]

5/6 [81-

"-2-27/32

.1/2" Conduit Hole

NO.

5/1618]

/64 [4]

Figure 1. Mounting Dimensions

LITHO IN U.S.A. 11-85 F-15875-2



INSTALLATION

Remote Mountlng: Fasten to wall or duct with two #8 sheet

metal screws or equivalent. This method requires the use of

the enclosure on the coil. An integral mounting plate is pro-
vided or unit may be mounted to an AK-52582 auxiliary mount-
ing plate.

Rotation of solenoid enclosure to position the wiring compart-

ment. if required by application:

1. Remove cover.

2. Loosen coil hold down nut.

3. Rotate enclosure to desired position.

4. Tighten coil hold down nut.

CAUTION

Do not over-tighten as this may cause distortion of

plunger tube or damage coil.

5. Replace cover.

Inside Cablnet Mounting: Fasten to subpanel of cabinet

with two #8 sheet metal screws. An alternate method requires
track mounting in AD-8953 mounting track. This method

requires the use of the AK-52582 auxiliary mounting plate.

NOTE

When mounting inside of an approved electrical enclo-

sure, the wiring enclosure of the solenoid may be

removed to conserve panel space. UL listing is void if

wiring enclosure of the solenoid is removed.

Inside-Outside Mounting: Install with electrical portion inside

of an approved electrical enclosure and the valve body outside

of the enclosure. This type of mounting requires a 9/16" (14
mm) dia. hole in the enclosure. Enclosure must be of 18 to 20

gage thickness (.0478" to .0359", 1.21 mm to .91 mm).

Coil Hold Down Nut

Figure 2. Coil Hold Down
Nut Location

Side of Enclosure

1. Remove cover.

2. Remove coil hold down nut. (See Figure 2.)

3. Remove coil and lower half of solenoid enclosure.

4. Install plunger tube through hole in electrical enclosure.

(See Figure 3.)

5. Re-install coil and coil hold down nut; tighten nut.

CAUTION

Do not over-tighten as this may cause distortion of

plunger tube or damage coil.

WIRING

Make all electrical connections according to job wiring dia-

grams and in compliance with national and local codes. A hole

is provided in the metal enclosure for connection of 1/2"

conduit. Enclosure may be used as a wiring compartment.
Units are provided with 18" (.5 m) leads on the coil [except
AL-110-201, which has 4-1/2’ (1.4 m) 3-wire power cord].

MAINTENANCE

Regular maintenance of the total system is recommended to

assure sustained optimum performance.

REPAIR
The only replacement part offered is the solenoid coil.

Solenold Part No. Voltage (AC) Coil Part No.

AL-100-0-0-1 24 PNR-300-110

AL-110-0-0-1 120 PNR-300-120

AL-120-0-0-1 208 PNR-300-130

AL-125-0-0-1 240 PNR-300-140

AL-130-0-0-1 277 PNR-300-150

AL-140-0-0-1 480 PNR-300-060

TYPICAL APPLICATION
TK-1001

(Exh’ast) nCudrndicn’ev,ces

Figure 4. Typical Application

F-15875-2 BK

Figure 3. Solenoid
Mounting Location

Banl e .Colman Coml anLI
ENVIRONMENTAL CONTROLS DIVtSION

1354 Clifford Avenue
P.O. Box 2940
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GenePalInsCPucCions
PP-3013, PP-3113
Pressure Controller

A bleed type device for proportional pressure control of
static or differential pressures. It is used with pneumatic
actuators to control air flow or pressures at terminal units
such as mixing boxes.

Construction Rugged metal housing incorporating a sen-

sitive diaphragm.
Supply Air Pressure 30 psig maximum; 15 or 20 psig nominal.

Air Connections Barbed post for 1/4" I.D. tube on high and

low taps and 1/4" O.D. tube on output.
Air Consumption For compressor sizing .016 standard cubic

feet per minute (scfm) for 15 psig supply and .024 scfm for 20

psig supply.
Air Cepacity For sizing air mains 36 standard cubic inches

per minute (scim) for 5 psig supply and 50 scim for 20 psig

supply.
Maximum Safe Static Pressure 2" W.C.
Dimensions 5-3/4" (146 ram) high 5" (127 mm) wide 5"

(127 mm) deep.

OPTIONS None

ACCESSORIES

AP-301 Duct static pressure sensing tip used in areas
with air turbulence.

AP-305 Duct static pressure sensing tip used in areas
with very low actuating pressure.

AT-532-111-1-01 .0075 tee restrictor for 5/32" plastic
tubing.

AT-532-222-1-01 .0075 tee restrictor for 1/4" plastic tubing.
AT-532-098-1-01 .0075 restrictor (white)
Tool-95 Pneumatic calibration tool kit.

Part
Number

PP-3013 .04" W.C. per
PP-3113 10 psig Change

Throttling
Range Setpoint** Action*

DA
RA

Adj..05 to .9"1-
W.C. Differential

*Direct Acting (DA) Increase in differential pressure produces
increase in output pressure.
Reverse Acting (RA) Increase in differential pressure produces
decrease in output pressure.

**Unit does not have setpoint scale.
1"Factory set .5" W.C. for 8+2 psig output.

5-3/4" (146mm)

Setpoint
Adjustment

Duct
Low
Pressure

High Connection
Pressure
Connection

5" (127mm) ,// =

5" (127mm)

(51mm)

Output
Connection

LITHO IN U.S,A. 2-83 F-15073-1



INSTALLATION

Controller mut be mounted with diaphragm in horizontal
plane with "high"pressure tap on top. See Figure 5 for typical
mounting arrangement. Keyhole slots are provided for No. 10
sheet metal screws.

ADJUSTMENTS

Pressure controllers are shipped from the factory, calibrated
to provide an 8 +/- 2 psig control line pressure when the control
point is equal to the setpoint. The setpoint is factory set at .5"
of water. The throttling range is fixed at .04" W.C. per 10 psig
control line pressure change.

SYSTEM SET-UP

Refer to Figures through 4 for typical piping arrangements.

1. Adjust supply air pressure to the controller, i.e., 15 psig.

2. Connect a test magnehelic gauge across the pressure taps
if a permanent is not installed.

3. Reading the differential pressure on the magnehelic, rotate
the setpoint (CW to increase differential) until proper differen-
tial is obtained.

.0075
Restrictor- Branch Gauge

PP-3013 or PP-3113

HI

Figure 1.

Test Permanent
Magnehelic Gauge

Actuator

Bleed Type ) Branch Gauge
Thermostat

\ (%- ) PP-3113 High Limit

\ .oo7 LO IH,

LO

L.

Actuator NC

Test or Permanent
Magnehelic Gauge

Branch GaugeO
.0075 Restrlctor--l- --L

-II1’ Actuator NC
D.A. Relay Type
Thermostat ,," "% PP-3113 High Limit

I--I
.H,

L_J mf" Test or Permanent

-Fr- /k,._.)- Magnehelic Gauge

M L /T iLO

Figure 3.

Branch

estrictor
Gauge

"... ’__. ,--L--I
IX-., I""/-NO NC

PP-3103 PressureBranch
or Selector Gauge

Magnehelic Guge
=LO

Thermostat NO or NC
.c.=o,

Figure 4.

Top of Box

Figure 5. Typical Mixing Box Mounting Showing PP-3113 and Actuator

Bapl e/,.Oolman Companq
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L;ener’alIn r,u  ions
Pneumatic

Damper Actuators
MK-4401, MK-4411, MK-4421

General

These pneumatic actuators are designed for use as damper
positioners. The type of positioning, proportional or two-
position, is determined by the controller, such as a thermostat
or relay. Actuators are positioned by air pressure acting upon a

diaphragm and piston. Opposing the force on the top of the

piston is a spring. As the air pressure increases, the piston
force overcomes the spring force and the actuator shaft
extends. If the pressure Jessens, the spring force retracts the
shaft.

Units are constructed of a die cast aluminum housing enclos-
ing a molded neoprene diaphragm, steel piston and piston
shaft, sintered bronze shaft-guide bushing ancl steel spring.

The molded neoprene diaphragm has a circular bead which
mates with a groove in the pressure housing insuring positive
locating and sealing of the diaphragm with the housing.

Installation

Make all connections in accordance with job piping diagram.
Use 1/4" OD copper or plastic tubing to connect the actuator
to the controller. Units have 1/8" NPT female inlet for connec-
tion to the supply air. Actuators are mounted by means of four

screws through the mounting bracket. Attach connector to
lever arm, insert the rod in the connector and tighten set screw.
Figure illustrates damper linkage for 90 rotation.

90

Damper Shaft/ /pprox. 1-1/2" rom
Center of Shaft

Figure 1

Adjustable Starting Pressure

Actuators are available with adjustable starting pressure.
These units are generally used for sequencing operation. To
adjust the starting pressure, turn adjusting nut supporting the

spring clockwise to decrease and counterclockwise to increase
the starting pressure, when viewing the actuator from the shaft
end (Figure 2). Each rotation of the adjusting nut changes the

starting pressure 0.04 psi.

Start
Point
Adjustment
Nut

f-
1-3/4

5-11/16

7/8

Side View

Figure 2

Diaphragm Replacement

If the actuator diaphragm should leak, it may easily be
replaced by removing the four screws holding the top power
housing.

Remove the screws and old diaphragm. Insert new diaphragm
over piston.

Put the top power housing back in place making sure the bead
on the diaphragm is in the housing groove and the screw holes
are lined up. Tighten housing screws.

LITHO IN U.S.A.

BaPl m,.Colman Compan .l
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

F-13775-1





SUBMITTAL DATA
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SPECIFICATION FOR SINGLE STAGE
CLIMATE CONTROL COMPRESSORS

STANDARD EQUIPMENT

Totally enclosed metal belt guard

Cast iron compressor pump

GE or equivalent motors

Automatic overload protector standard on all single phase
motors through HP
Magnetic starters standard on all 3 HP motors

All electrical wiring enclosed in flexible metal cable

Intake air filter mufflers

Pressure switch, gauge and check valve

Safety valve, tank drain and outlet valve

All tanks ASME

Model No. HP RPM

K105-4-00-4 1/2 590
K105-5-00-4 1/2 590
K105-6-00-4 1/2 590
K106-4-00-4 1/2 590
K1 06-5-00-4 1/2 590
K1 06-6-00-4 1/2 590
K107-4-00-4 1/2 590
K107-5-00-4 1/2 590
K107-6-00-4 1/2 590
K108-4-00-4 3/4 400

K1 08-5-00-4 3/4 400
K1 08-6-00-4 3/4 400
Kt 09-4-00-4 3/4 400
K109-5-00-4 3/4 400

K109-6-00-4 3/4 400

K110-4-00-4 3/4 400

K110-5-00-4 3/4 400
K110-6-00-4 3/4 400
K111-5-00-4 510
K111-6-00-4 51 0
K111-7-00-4 51 0
K112-5-00-4 51 0
K112-6-00-4 510
Kl12-7-00-4 510
K113-5-00-4 510
Kl13-6-00-4 510
K113-7-00-4 51 0

K205-6-00-4 1/2 590
K206-6-00-4 1/2 590
K207-6-00-4 1/2 590
K208-6-00-4 3/4 400

K209-6-00-4 3/4 400
K210-6-00-4 3/4 400

K211-6-00-4 51 0
K211-7-00-4 51 0
K212-6-00-4 510
K212-7-00-4 510
"K’-z--o-[FOC-4 510
K213-7-00-4 510

Tank Motor
Size (Gal.) Data

7 11 5-60-1
30 115-60-1
60 115-60-1
17 208-60-3
30 208-60-3
60 208-60-3
17 230/460-60-1

30 230/460-60-1

60 230/460-60-1
17 115-60-1
30 115-60-1
60 115-60-1
7 208-60-3

30 208-60-3
60 208-60-3
17 230/460-60-3

30 230/460-60-3

60 230/460-60-3

30 115-60-1
60 11 5-60-1
80 115-60-1
30 208-60-3
60 208-60-3
80 208-60-3
30 230/460-60-3

60 230/460-60-3

80 230/460-60-3

CFM @
100 PSI

60
6O
6O
6O
6O
6O
6O
8O
6O
8O

8O

SINGLE STAGE SIMPLEX
1.8 37 26
1.8 38 34
1.8 47 37
1.8 37 26
1.8 38 34
1.8 47 37
1.8 37 26
1.8 38 34
1.8 47 37
2.7 37 26
2.7 38 34
2.7 47 37
2.7 37 26
2.7 38 34
2.7 47 37
2.7 37 26
2.7 38 34
2.7 47 37
3.8 38 34
3.8 47 37
3.8 63 37
3.8 38 34
3.8 47 37
3.8 63 37
3.8 38 34
3.8 47 37

3.8 63 37

SINGLE STAGE DUPLEX

115-60-1 1.8 56 44
208-60-3 1.8 56 44

230/460-60-3 1.8 56 44

11 5-60-1 2.7 56 44

208-60-3 2.7 56 44

230/460-60-3 2.7 56 44

115-60-I 3.8 56 44

115-60-1 3.8 68 44

208-60-3 3.8 56 44
208-60-3 3.8 68 44

G

230/460-60-3 3.8 68 44 25

16 18 8 9/16 9-1/2

19 22 13-3/4 9/16 8
25 26 18-1/2 9/16 10-1/2

16 18 8 9/16 9-1/2

19 22 13-3/4 9/16 8
25 26 18-1/2 9/16 10-1/2

16 18 8 9/16 9-1/2

19 22 13-3/4 9/16 8
25 26 18-1/2 9/16 10-1/2

16 18 8 9/16 9-1/2

19 22 13-3/4 9/16 8
25 26 18-1/2 9/16 10-1/2

16 18 8 9/16 9-1/2

19 22 13-3/4 9/16 8

25 26 18-1/2 9/16 10-1/2

16 18 8 9/16 9-1/2

19 22 13-3/4 9/16 8
25 26 18-1/2 9/16 10-1/2

19 22 13-3/4 9/16 8
25 26 18-1/2 9/16 10-1/2

25 35 18-1/2 9/16 14
34 22 13-3/4 9/16 8

37 26 18-1/2 9/16 10-1/2

37 35 18-1/2 9/16 14

34 22 13-3/4 9/16 8

37 26 18-1/2 9/16 10-1/2

37 35 18-1/2 9/16 14

25 26 18-1/2 9/16 15
25 26 18-1/2 9/16 15
25 26 18-1/2 9/16 15

25 26 18-1/2 9/16 15

25 26 18-1/2 9/16 15

25 26 18-1/2 9/16 15

25 26 18-1/2 9/16 15

25 35 18-1/2 9/16 16-1/2

25 26 18-1/2 9/16 15

25 35 18-1/2 9/16 16-1/2

35 18-1/2 9/16 16-1/2



SPECIFICATION FOR DUAL STAGE
CLIMATE CONTROL COMPRESSORS

DUPLEX

STANDARD EQUIPMENT

Totally enclosed metal belt guard

Cast iron compressor pump
GE or equivalent motors

Centrifugal Ioadless start

Intake air filter muffler

Magnetic starter mounted and wired

Multiple belt vee drive

All air receivers ASME
Intercooler and aftercooler

Pressure switch, gauge, safety valve and check valve

Tank drain and outlet valve

All electrical wiring enclosed in flexible metal cable

Model No. HP RPM

Kl14-6-00-4 1-1/2 520
Kl14-7-00-4 1-1/2 520
Kl15-6-00-4 1-1/2 520
Kl15-7-00-4 1-1/2 520
K116-6-00-4 2 570
K116-7-00-4 2 570
K117-6-00-4 2 570
K117-7-00-4 2 570
K118-6-00-4 3 490
K118-7-00-4 3 490
K119-6-00-4 3 490
K119-7-00-4 3 490
K122-6-00-4 5 560
K122-7-00-4 5 560
K122-8-00-4 5 560
K123-6-00-4 5 560
K123-7-00-4 5 560
K123-8-00-4 5 560
K126-7-00-4 7-1/2 618
K126-8-00-4 7-1/2 618
K127-7-00-4 7-1/2 618
K127-8-00-4 7-1/2 618
K130-7-00-4 10 710
K130-8-00-4 10 710
K131-7-00-4 10 710
K131-8-00-4 10 710
K134-8-00-4 15 525
K134-9-00-4 15 525
K135-8-00-4 15 525
K135-9-00-4 15 525
K138-8-00-4 20 672
K138-9-00-4 20 672
K139-8-00-4 20 672
K139-9-00-4 20 672
K142-8-00-4 25 778
K142-9-00-4 25 778
K143-8-00-4 25 778
K143-9-00-4 25 778

Tank
Size (Gal.)

Motor
Data

OFM @ Dimensions (Inches)
100 PSI D-----’’--

60 208-60-3
80 208-60-3
60 230/460-60-3
80 230/460-60-3
60 208-60-3
80 208-60-3
60 230/460-60-3
80 230/460-60-3

60 208-60-3
80 208-60-3
60 230/460-60-3

80 230/460-60-3

60 208-60-3
80 208-60-3
120 208-60-3
60 230/460-60-3
80 230/460-60-3
120 230/460-60-3
80 208-60-3
120 208-60-3
80 230/460-60-3

120 230/460-60-3

80 208-60-3
120 208-60-3
80 230/460-60-3
120 230/460-60-3

120 208-60-3
240 208-60-3
120 230/460-60-3
240 230/460-60-3

120 208-60-3
240 208-60-3
120 230/460-60-3

240 230/460-60-3

120 208-60-3
240 208-60-3
120 230/460-60-3
240 230/460-60-3

G

TWO STAGE SIMPLEX
7.1 47 39-1/2 25 26 18-1/2 9/16 10-1/2

7,1 63 39-1/2 25 35 18-1/2 9/16 14

7.1 47 39-1/2 25 26 18-1/2 9/16 10-1/2

7.1 63 39-1/2 25 35 18-1/2 9/16 14

7.6 47 39-1/2 25 26 18-1/2 9/16 10-1/2

7.6 63 39-1/2 25 35 18-1/2 9/16 14
7.6 47 39-1/2 25 26 18-1/2 9/16 10-1/2

7.6 63 39-1/2 25 35 18-1/2 9/16 14

11.1 47 42-3/4 25 26 18-1/2 9/16 10-1/2
11,1 63 42-3/4 25 35 18-1/2 9/16 14

11.1 47 42-3/4 25 26 18-1/2 9/16 10-1/2

11,1 63 42-3/4 2S 35 18-1/2 9/16 14
17.5 47 47-1/2 25 26 18-1/2 9/16 10-1/2

17.5 63 47-1/2 25 35 18-1/2 9/16 14

17,5 69 47-1/2 25 42 21 9/16 13-1/2

17.5 47 47-1/2 25 26 18-1/2 9/16 10-1/2

17.5 63 47-1/2 25 35 18-1/2 9/16 14

7.5 69 47-1/2 25 42 21 9/16 13-1/2

29.9 63 45-1/2 25 35 8-1/2 9/16 14

29.9 69 51-1/2 34 42 21 9/16 13-1/2

29.9 63 45-1/2 25 35 18-1/2 9/16 14

29.9 69 51-1/2 34 42 21 9/16 13-1/2

35.4 63 45-1/2 25 35 18-1/2 9/16 14
35.4 69 51-1/2 34 42 21 9/16 13-1/2

35.4 63 45-1/2 25 35 18-1/2 9/16 14
35.4 69 51-1/2 34 42 21 9/16 13-1/2

57,6 69 65 34 42 21 9/16 13-1/2

57,6 84 70 45 45 27 19-1/2

57.6 69 65 34 42 21 9/16 13-1/2

57.6 84 70 45 45 27 19-1/2
73.8 69 65 34 42 21 9/16 13-1/2

73.8 84 70 45 45 27 19-1/2

73.8 69 65 34 42 21 9/16 13-1/2

73.8 84 70 45 45 27 19-1/2

83.0 69 65 34 42 21 9/16 13-1/2

83.0 84 70 45 45 27 19-1/2

83.0 69 65 34 42 21 9/16 13-1/2

83.0 84 70 45 45 27 19-1/2
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Model No.

K214-6-00-4
K214-7-00-4
K215-6-00-4
K215-7-00-4
K216-6-00-4
K216-7-00-4
K217-6-00-4
K217-7-00-4
K218-6-00-4
K218-7-00-4
K219-6-00-4
K21 9-7-00-4
K222-6-00-4
K222-7-00-4
K222-8-00-4
K223-6-00-4
K223-7-00-4
K223-8-00-4

K226-7-00-4
K226-8-00-4
K227-7-00-4
K227-8-00-4
K230-7-00-4
K230-8-00-4
K231-7-00-4
K231-8-00-4
K234-8-00-4
K234-9-00-4
K235-8-00-4
K235-9-00-4
K238-8-00-4
K238-9-00-4
K239-8-00-4
K239-9-00-4
K242-8-00-4
K242-9-00-4
t243-8-00-4
K243-9-00-4

HP

1-1/2

1-1/2

1-1/2

1-1/2

2
2
2
2
3
3
3
3
5
5
5
5
5
5

7-1/2

7-1/2

7-1/2

7-1/2

10
10
10
10
15

15
15
15
20
20
20
20
25
25
25
25

Tank MotorRPM
Size (Gal.) Data

520
52O
520
520
570
570
570
57O
490
490
490
490
560
560
560
560
560
560

618
618
618
618
710

710
710
710
525
525
525
525
672
672
672
672
778
778
778

778

60 208-60-3
80 208-60-3
60 230/460-60-3

80 230/460-60-3

60 208-60-3
80 208-60-3
60 230/460-60-3

80 230/460-60-3

60 208-60-3
80 208-60-3
60 230/460-60-3

80 230/460-60-3

60 208-60-3
80 208-60-3
120 208-60-3
60 230/460-60-3

80 230/460-60-3

120 230/460-60-3

80 208-60-3
120 208-60-3
80 230/460-60-3

120 230/460-60-3

80 208-60-3
120 208-60-3
80 230/460-60-3

120 230/460-60-3

120 208-60-3
240 208-60-3
120 230/460-60-3

240 230/460-60-3

120 208-60-3
240 208-60-3
120 230/460-60-3

240 230/460-60-3

120 208-60-3
240 208-60-3
120 230/460-60-3

240 230/460-60-3

TWO STAGE DUPLEX
71 56 44 25 26 18-1/2 9/16 15

7.1 68 44 25 35 18-1/2 9/16 16-1/2

7.1 56 44 25 26 18-1/2 9/16 15

7.1 68 44 25 35 18-1/2 9/16 16-1/2

7.6 56 44 25 26 18-1/2 9/16 15

7.6 68 44 25 35 18-1/2 9/16 16-1/2

7.6 56 44 25 26 18-1/2 9/16 15

7.6 68 44 25 35 18-1/2 9/16 16-1/2

11.1 76 48 25 26 18-1/2 9/16 25

11.1 76 48 25 35 18-1/2 9/16 20-1/2

11.1 76 48 25 26 18-1/2 9/16 25

11.1 76 48 25 35 18-1/2 9/16 20-1/2

17.5 76 51 25 26 18-1/2 9/16 25

17.5 76 51 25 35 18-1/2 9/16 20-1/2

17.5 80 58 34 42 21 9/16 19

175 76 51 25 26 18-1/2 9/16 25

17.5 76 51 25 35 18-1/2 9/16 20-1/2

17.5 80 58 34 42 21 9/16 19

29.9 80 53 25 35 8-1/2 9/1 6 22-1/2

29.9 80 57 34 42 21 9/16 19

29.9 80 53 25 35 18-1/2 9/16 22-1/2

29.9 80 57 34 42 21 9/16 19

35.4 80 53 25 35 18-1/2 9/16 22-1/2

35.4 80 57 34 42 21 9/16 19
35.4 80 53 25 35 18-1/2 9/16 22-1/2

35.4 80 57 34 42 21 9/16 19

57.6 112 68 34 42 21 9/16 35

57.6 112 68 45 45 27 33-1/2

57.6 112 68 34 42 21 9/16 35
57.6 112 68 45 45 27 33-1/2

73.8 112 68 34 42 21 9/16 35
73.8 112 68 45 45 27 33-1/2

73.8 112 68 34 42 21 9/16 35

73.8 112 68 45 45 27 33-1/2

83.0 112 68 34 42 21 9/16 35
83.0 112 68 45 45 27 33-1/2

83.0 112 68 34 42 21 9/16 35
83.0 112 68 45 45 27 33-1/2



SINGLE STAGE
VALVE Large area quick acting, hardened and ground
swedish steel disc. Stainless steel spring. Cast iron seats for

long life and accurate seating. No special tools required.

PISTON RINGS Automotive type.

WRIST PIN Hardened and ground.

PISTON Precision machined alloy aluminum.

CONNECTING RODS Alloy aluminum "H" section rods
--extra large bearing surface.

CRANKCASE Dust tight enclosed.

MAIN BEARINGS Oversize ground precision ball type
--support both ends of crankshaft.

INTAKE UNLOADERS Brass and stainless built into
head.

VALVE PLATE One piece complete exchange in

minutes.

COMBINATION FILTER/MUFFLER Highly efficient filter-

ing of air plus noise reduction (F series insert filter type).

COOLING FINS Large area on cast iron. Bored and
honed cylinder.

FLYWHEEL Fan type.
CASTING Close-grain cast iron.

LUBRICATION Automatic splash type trouble free and
positive action.

HI LEVEL OIL FILL Cannot be "over filled".

OIL DRAIN Easily accessible.

TWO STAGE

CRANKSHAFT Counter balanced, with

bearing suTfaces.
GAL UNLOADER An efficienl

for

OIL
oil fill o

tering of air

MULTIPLE VAI
(with minimum of

CYLINDERS

relief to insure no-load starting

FILLER Oil level is quic
located for easy, quick cot

FILTER-SILENCER
oise reduction.

ES High effici

rts) designed f(

p, thin fins

r-finished

;levice

checked. Larger
]ressor lubrication.

Highly efficient fil-

bored and finished

FLYWHEEL
IMPROVED INTERCOI
sure drop reduced by high

MAIN BEARINGS Ta
shaft supported at both e

LUBRICATION SYSTI
oiling to every wearinc
CRANKCASE
IMPROVED HEA[

Large direct air

statically balanced.

Larger radiating fins. Pres-
]ir flow capacity.

roller or ball bearings. Crank-

itive controlled splash feed

yes higher efficiency.
permit flow of air, reducing

pressure drop; gr cooling in valve Ireas.

CASTINGS ose-grain iron.

PISTONS clslon ground.

WRIST PIN Roller type to withstand greater
bearing load,’

wafer-type valves
service life.

dissipate heat, precision



P/’o uc , InPo ma#lon (EMGLO)
Compressor Selection Chart

To determine compressor size:

1. Use the Compressor Sizing Work Sheet, F-17480, to find
the number of equivalent units for all air consuming
equipment in the system.

2. Select the compressor size from the table.

This table is based on the following formulas:

I. Compressor CFM Required 3 system CFM (from line
second from bottom on F-17480).

(minutes)

V. Off Time= (1

II. Starts per hour 60 cycle time.(minutes).

III. Cycle Time 1.14 x Tank Size (gal.) x Differen. (PSIG)
System Units x { 1- System CFM

Compressor CFM

IV. Run Time System CFM
x cycle time (minutes)

Compressor CFM

System CFM
cycle time

Compressor CFM

cycle time run time

Starts Starts Off Time Off Time
Per Hour Per Hour In Min. in Min.
at 33% at 50% 1/3 1/2

Tank CFM Units Units
Model

Size
HP at RPM at at

100 PSI 33% 50%

17 1/2 1.8 590 75 113K105,106 & 107
30 1/2 1.8 590 75 113K205,206 & 207
60 1/2 1.8 590 75 113

17 3/4 2.7 400 114 169
K108,109 & 110 30 3/4 2.7 400 114 169
K208,209 & 210 60 3/4 2.7 400 114 169

80 3/4 2.7 400 114 169

30 3.8 510 158 238Kl11,112 & 113
60 3.8 510 158 238K211,212 &213
80 3.8 510 158 238

Kl14 & 115 60 1-1/2 7.1 520 295 444
K214 & 215 80 1-1/2 7.1 520 295 444

Kl16 & 117 60 2 7.6 570 318 475
K216 & 217 80 2 7.6 570 318 475

Kl18 & 119 60 3 11.1 490 472 706
K218 & 219 80 3 11.1 490 472 706

60 5 17.5 560 730 1094K122 & 123
80 5 17.5 560 730 1094K222 & 223
120 5 17.5 560 730 1094

K126 & 127 80 7-1/2 29.9 618 1245 1869
K226 & 227 120 7-1/2 29.9 618 1245 1869

K130 & 131 80 10 35.4 710 1474 2213
K230 & 231 120 10 35.4 710 1474 2213

K134 & 135 120 15 57.6 525 2401 3600
K234 & 235 240 15 57.6 525 2401 3600

K138 & 139 120 20 73.8 672 3075 4613
K238 & 239 240 20 73.8 672 3075 4613

K142 & 143 120 25 83.0 778 3458 5188
K242 & 243 240 25 83.0 778 3458 5188

K1XX Simplex Models
K2XX Duplex Models

6.2
3.5
2.0

9.4
5.4
2.7
2.0

7.0
4.0
2.0

10.5
5.9
3.0
2.2

6.5
11.4
22.8

4.3
7.5

15.0
20.0

4.3
7.6

15.1

2.9
5.1

10.1
13.5

7.5 8.4 5.4 3.6
3.7 4.2 10.8 7.2
2.8 2.3 14.4 9.6

6.9 7.8 5.8 3.9
5.2 5.8 7.7 5.1

8.3
6.3

12.1

9.1

7.5
5.6

10.9
7.3

5.4
7.2

3.6
5.4

3.7
5.0
7.5

10.7
8.0
5.4

12.0
9.0
6.0

3.6
4.8

2.4
3.6

2.5
3.3
5.0

13.7 15.4 2.9 2.0
9.1 10.2 4.4 2.9

16,3 18.2 2.5 1.6
10.8 12.1 3.7 2.5

17.6 19.7 3.1 1.5
8.8 9.7 6.1 3.0

22.6 25.3 1.8 1.9
11.3 12.6 3.6 2.4

25.4 28.4 1.6 1.1
12.7 14.2 3.2 2.1

NOTE: Maximum recommended starts per hour for lubricated air compressors is 15. Service life of the compressor will be affected as the number of compressor starts
per hour is increased.

Standard diff. pressure 1/2 HP thru 3 HP units is 75 to 100 PSI.

Diff. pressure 40 PSI on all 5 HP above, 60 to 100 PSI pressure setting.

BaPl eP.Colman Comi anLi
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Signal Adaptor for Dual Output
Sequenced Control

AD-8122, AD-8123, AD-8124

GENERAL INFORMATION
The Signal Adaptors for Dual Output Sequenced Control are
used as add-ons to the output of standard System 8000 Solid
State Controllers. The input voltage, as applied to the signal
adaptor from the controller, is distributed to each of the two
control output ramps. A controller output change of 1.5 volts
will produce a 3 volt change in each of the outputs of the
signal adaptor.

The two outputs make it possible to establish a temperature
span between heating and cooling control from one con-
troller setpoint. Proportional or two-position control is
available from the adaptors depending on what System
8000 controlled device you are controlling with the 6-9 volt
dc output.

FEATURES

Three models, AD-8122, two direct acting outputs (DA-DA);
AD-8123, one direct and one reverse acting output (DAoRA);
and AD-8124, one reverse and one direct acting output
(RA-DA), are available. The AD-8122 (only) outputs have
different operating sequences depending on whether the
controller output is direct-acting or reverse-acting. AD-8123
and AD-8124 are for DA input only. See the Adaptor Control
Outputs section.

The compact design permits mounting on the back of the
TP-8101 thermostat, on a track mounting in a panel or
separately. Wiring and system span setting is shown on the
face of the adaptors. Color coding is compatible with Series
8000 devices. The two slope control output with adjustable
span conforms with ASHRAE 90-75 Standards.

PERFORMANCE

Ambient operating temperature
18 to 60’C (0 to 140=F).

Ambient storage temperature
-40 to 71 =C (-40 to 160F).

Power supply Input -12 MA @ 20 Vdc maximum +/- 2.

Input signal 2 to 15 Vdc as produced by System 8000
controllers or any 2 to 15 Vdc source.

Adaptor output signal Two outputs each producing a con-
trol signal of 5.5 to 9.5 Vdc as the controller signal changes
from 6 to 9 Vdc.

Total system throttling range Determined by T.R. setting
on controller times the span setting of the signal adaptor.

Deadband between adaptor outputs Equal to the total
throttling range (T.R.) minus the T.R. of the controller.

Mounting dimensions 95 mm (3s/") high x 38 mm (11/=,,)
wide x 16 mm (%") deep.

95 [3-3/4]

’38[1-112] No. 10
Screws

Dimensions in Millimeters with Inches followed in brackets

Figure 1

CONSTRUCTION AND USE
The adaptor with 228 mm (9 inch) pigtail leads is housed in a
stainless steel mounting bracket suitable for attachment to
the back of a TP-8101, screw or tape mounting to a panel, or
snapping into a standard System 8000 plastic track.

The adaptors can be used with any System 8000 device
which has a proportional 2-15 volt dc output. Some of the
controllers that can be used with the AD-81XX Series are
CP-8102, CC-8104 and TP-8101.

OPERATION
The two adaptor outputs operate in sequence. When the
controller is at setpoint with a controller output of 7.5 volts,
one output may be completely through its control range
(depends on span setting) and the other not yet entering its
control range. The second output will begin control as soon
as the input voltage has covered the established span or
deadband. The deadband or span between the output ramps
is controlled by the controller T.R. setting and the adaptor
span pot setting. It will not allow control action to begin until
a programmed temperature differential has been met. Con-
trol span may be adjusted from to 2.3 times controller T.R.;
separation will be reasonably symmetrical about the center
value. The total system throttling range between the full
heating and full cooling control point is found by multiplying
the controller throttling range by the span pot scale setting
on the signal adaptor, i.e., T.R. on a TP-8101 is set at 3.4C
(60F) times 1.7 on signal adaptor setting for (ASHRAE 90-75)
to 5.5C (10F). System span would be 5.5=C (10F)less
controller T.R. of 3.4C (6=F) which equals 2.2C (4"F) span
or deadband.
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1.5
Vdc

Output "A"-
yel/blk leads

1,5

Vdc

Total throttling range (T.R.) is equal
"to the T.R. ofthe controller times
to the span setting of the AD-8122.

The deadl:mnd is equal to the total
throttling range (T. R.) minus the T.R.
of the controller.

.--The throttling range (T. R.) of one
.output Is equal to one half the T.R.
of the controller.

Output "B"
yellred leads

AD-8122

F 73F
70F 751F

Input Voltage from Controller (Vdc)

Above example is typical for controller
with 6F T.R., 73F setpoint, and 1.7 span
setting on AD-8122

1- --_,
O

"4 Output "A"-- 2

4 yel/blk leads

1.5
Vdc

Total throttling range (T. R.) is equal
to the T.R. of the controller times
the span setting of the AD-8123
AD-8124.
The deadband is equal to the total
"throttling ran0e (T.R.) minus the T.R
of the controller.

The throttling range (T. R) of one
output is equal to one half the T. R.
of the COntroller.

Output "B"
yel red leads

Input Voltage from Controller (Vdc)

Above example is typical for controller
with 6F T.R, 73F setpoint, and .7 span
setting on AD-8123 AD-8124

AD-8123
AI)-8124

Three models are available:

AD.8122 (DA-DA)
AD-8123 (DA-RA)
AD-8124 (RA-DA)

NOTE:
1. A DA output is direct acting with respect to a Direct

Acting input voltage.
2, A RA output is reverse acting with respect to a Direct

Acting input voltage.

A wiring schematic is shown on the face of the signal
adaptor.

Color coding is compatible with System 8000 devices.

Blue is common.
Red is + 20 Vdc power supply.

Yellow is output (two separate wires): output A yellow
with a black stripe; output B yellow with a red stripe.
Orange is input to the signal adaptor and is connected to
the yellow wire of a TP-8101 or to the output (OP1) of a
controller.

Typical Wldng Connections

Red (+ 20)

TYPICAL
CONTROLLER [Yellow (OP1)_
TP-8101 or ’" "r
CP-8102

To Other %.
Controlled
Device
(Optional)

Red

Red (+ 20)1
.I CONTROLLED

,’que (L;u_. DEVICE
/ No.

Yel (IVI)t OUTPUT "A"

Orange AD-8122
AD-8123
AD-8124

Blue

IRed

Attach only if both
controlled devices are
MP-52XX series actuators

YeI-Red: Yel (IVl)l CONTROLLEr
DEVICEL_ No. 2

Red OUTPUT "B"Blue (COM)

Yel (IV1)

Blue (COM)

CONTROLLED
DEVICE

AD.8122, AD-8123, AD-8124 Field Wldng Diagram



ADAPTOR CONTROL OUTPUTS
The outputs action shown for all three signal adaptors is
based on having a direct acting input from the controller.
One adaptor AD-8122 (DA-DA) can be used with a reverse-
acting controller input to obtain a reverse action output on
both adaptor outputs. When using a reverse action input the
"A" and "B" outputs of the adaptor will change authority
positions, i.e., "A" output is first energized with direct action
input and "B" output is first energized with reverse action
input.

NOTE: AD-8123 and AD-8124 can be used only with direct
acting controller input.

SYSTEM
800O

CONTROLLEF

Red, + 20

2-15 VDC
Direct Acting
Output
Yel, OP1

Orange

Blue, COM

AD-8122, AD-8123,
AO-8124

INPUT
SPLITTER
BRIDGE
with

SPAN ADJUS1

VOLTAGE
REGULATOR

15V

VOLTAGE
AMPLIFIER
with 2 TIMES

GAIN

__
VOLTAGE
AMPLIFIER
with 2 TIMES

GAIN

Red I Red, +20

YeI-BIk

(Output A)

YeI-Red

(Output B)

Blue

Yel IV1

Blue, COM

Yel, IV1

Blu, COM

CONTROLLEr
DEVICE
No.

CONTROLLED
DEVICE
No. 2

Basic System and Adaptor Block Diagram

TP-8101

AD-8122
AD.8123

or Front
AD-8124J

Blu

YeI-BIkf

To
Controlled
Devices

(See Field Wiring Diagrams
for details)

MOUNTING AND WIRING TO TP-8101

1. Mounting on TP-8101

Push the three wires of the TP-8101 through the round
hole in the adaptor from the back to the front. (See
picture.)

2, Wiring to TP-8101

a. Connect the blue wire from the TP-8101, the blue wire
from the adaptor and the blue wires from the con-
trolled devices together.

b. Connect the red wire from the TP-8101 to the red wire
from the adaptor and the red wire from one of the con-
trolled devices together. (THE RED WIRE ON THE
OTHER CONTROLLED DEVICE(S) SHOULD BE
TAPED IF NOT USED ELSEWHERE.) Connect all red
wires if controlled device is Series MP-52XX.

c. Connect orange wire from adaptor to yellow wire from
TP-8101.

d. Connect the yellow adaptor wire with the black stripe
(output A) to its control device and the yellow adaptor
wire with the red stripe (output B) to its control device.
This completes system connections. Set system span
to desired setting and check operating sequences.

e. Except for T.R. selection, the thermostat does not
require special or further calibration simply because
this adaptor is being used.



TRACK MOUNTING AND WIRING TO OTHER
SERIES 8000 DEVICES
1. Connecting to Other 8000 Sedes Devices

Snap the signal adaptor into plastic track or mount with

screw holes,/#10 screws.

2. Wldng to Other Devices

a. Connect the blue adaptor wire and blue wires from
controlled devices to controller common (COM).

b. Connect the red wire of adaptor and red wire from one
controlled device to the + 20 terminal on controller.
(THE RED WIRE ON THE OTHER CONTROLLED
DEVICE(S) SHOULD BE TAPED IF NOT USED
ELSEWHERE.)

c. Connect the orange wire from adaptor to OP1 terminal
of controller.

d. Connect the yellow adaptor wire with the black stripe
(output A) to its control device and the yellow adaptor
wire with the red stripe (output B) to its control device.
This completes system connections. Set system span
to desired setting and check operating sequences.

e. Except for T.R. selection, the controller does not
require special or further calibration simply because
this adaptor is being used.

Typical
CP-8102
CC-8104
Etc.

OP1

COMq

YeI-BIk YeI-Red

AD-8122
AD-8123
AD-8124

To Controlled Devices

(See Field Wiring Diagrams
for details)

BaPI3eP.Colrnan Companq
CONTROLS DIVISION
1300 Rock Street, Rockford, Illinois, U.SA., 61101
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VALVES PNEUMATIC-- 2-WAY & 3-WAY, BUTTERFLY

TO SELECT A VALVE BODY & PORT CODE

Material

Size

Part N,=mber

Flow Type

Body

Seat

Stem

Pecking

Oisc

Flangeless WaTer Flange [125/150 ASA]

2"- 24"

VB-606-O-2-P

Equal

l’on

Leakage

"lefion
rac

Iron

2"- 12"

VB-516-O2-P

Equal %

Iron

Rpi,r;ahlo

S’n Sid.i

’ORmg

Flsngeles Wa er

2"- 24"

VB-666-.-2-P

Ming or D,,’erfing

Iron

2% Leakage

!mpre!nald
Asbes!os

2"- 12"

VB-676-O-2-P

Mixing Or Dverling

Iron

EFT "ubber

Stn See

0 Ring

Iron
1:cke; pialed

Static

Pressure
[plg)

Fluid
Temperature
’,r loci

Inlet

Recommended
DCfforential

Mximum

STE,M

15o 15o

Pressure
(peig)

Fluid
Temperature
F ICl
P Code

-11

-12

-14
-15

-16

-17

-16

-19

-20

35 30

See dose-off pressure r.;,qg tables foqo;,.,m page

281 (138’1 275 d35)

WATER
$1alic 50 150 !25 125

9e;ammended

Olfferenlial

Valve Size

See clcL crf pressure r2tmg labte or, !,gq_3/,,;ng page

Minimum

Maximum 350 (177

2-1/2"

3"

10"

115

170

275

440

64O

115b

1850

2653

3.400

12"

14"

16"

-24 24"

40 (4 o) 40 (4:)

275" d35 o) 350 (177 o)

45 75 43

70 115 70

IO0

2OO

425

680

1125

1750

170

275

1880

275 (135)

100

2OO

1125

1750

7OOO

000
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VALVES PNEUMATIC 2-WAY & 3-WAY, BUTTERFLYCLOSE-OFF PRESSURE RATINGS AND ASSEMBLIES

TO SELECT AN ACTUATOR SERIES & COMPLETE VALVE ASSEMBLY

P=rt Number

VB 60G-O.2.P

VB-66G.O-2-P

14

2-1,2’

MK4-7121

150

150

125

23

.11

-15

.16

44’

451

3’

10’

49 8" 6

VB-G76-O-2-P

2O

41t

401"

32

-21

14"
2.2

16
15

18’
10

103’f

121

B5

-23 20’
.8

-24 24"
4

-1 2" 12
1;2"

3 3"

-14 4"

.15

VK-G064-221-2-P

39t

VK-6B4-321.?-p

VK-616422 I-2-P VK-5164-321-2-P
VK-G65..Z1-2-P VK-6664-321-2-P
VK G76,-22 ;-2.P VK-8)’54-321-2-p

Body. Linkage
& Actuator

(Factory Assembled)





Body Pattern: 1/2" to 1-112" Globe Screwed. 1" to
112". 300 lb. Globe Flanged
Flow Type: Equal Percentage
Body Material: Steel
Seat Material: Stainless Steel
Stem Material: Stainless Steel
Plug Material: Stainless Steel
Disc: None
Stem Packing: Teflon ’"V" Rings
Me][. Operating Press.--Steam: 400 psig (2758 kPa)
GS., 300 psig (2069 kPa) G.F.
Max. Operating Pres.--Watar:.600 psig (4137 kPa)
G.S., 300 psig (2069 kPa) G.F.
Recommended Difl. Prees.--Steam: 100 psig (690
kPa)
Recommended Diff. Press.--Wlter:. 100 psig (690 kPa)
Fluid Temps.--Steam: 446F (230oC) G.S., 420F
(216C) G.F.
Ruld Tempe.--Wste. 450F (232oc) G.S., 400F
(204C) G.F.
Cv Ratings’*: .95, 1.8, 2.5, 4.0, 7.4, 9.0, 17.4, 33.4
Dimensions: See pages 42-46

*Kv= Cv/1.167

VP-2224 Proportional, Spring Return or Non-Spring
Return, 1/2" to 1-1/2" Valves

Used for proportional control of high temperature water or
high pressure steam.

VP-2224 []

Flow Type: Diverting
Body Malarial: Brass
Max. Operating Press.--Waler: 200 psig (1379 kPa)
M,xlmum Closeoff: 10 psi (69 Pa)
Fluid Tempe: 200OF (93oC) Maximum
Cv Rating*’: 3.8
Dimensions: See p3ge 44

Kv= Cv/1.167

VA-3203 Two-Position, SAE Flared, 5/8" O.D. Dlvert-
ing Valves

Used for two-position diverting control of supply waler for
fan-coil units, convectors, and base board radiation. Man-
ual opener.

VA-3203 []

Flow Type: Diverting V"J" FCL4 iBody Malarial: Brass
Max, Oper,tlng Pret.l.--Waler: 200 psig (1379 kFa)
Maximum Closeoff: 10 psi (69 kPa)
Fluid Tempe: 200CF (93oc) Maximum
Cv Rating**: 3.8
Dimensions: See page 44

Kv= Cv/1.167

VA-3403 Two-Posltion, Diverting, 5/8" or 7/8" O.D.
Sweat Valves

Used for two-posihon diverling control of supply water for
fan-coil units, convectors, and base board radiation. Man-
ual opener.

VA-3403 []

Sizes: 2" to 24"
Body Pattern: Flnguless Wafer with 125 Ib/150 lb. ASA
Flange Rating
Flow Type: Equal Percentage
Body Material: Iron
Slam Material: Stainless Steel
Disc: !ton
Stern Pr.cklng: Teflo;, Impregnated Asbestos
Max. Operating Prees.--Slaam: 35 psig (241 kPa)
Max. Gperatlng Press.--Water: 150 psig (1034 kPa)
Iuld Te,’=pe.--Steam: 281 F (138C) Maximum
Fluid Tertpe.--Water: 40 thru 350F (4 lhru 177C)
Cv Ratings**: 75, 115, 70, 275, 440, 640, 1150, 1850,
2650, 3400, 4500, 5400, 7000, 10,000
Dimensions: e page 47

Minimum temperature for HVAC glycol ,’,,r,lions 20F (-29C)
Kv Cv,’1.167

VC-6064, VC-6065 Two-Position, Two-Way, Metal
Seat, 2" to 24" Butterfly Valves

VP-6064, VP-6065 Proportional, Two-Way, Metal Seat,
2" to 24" Butte, fly Valves

Used for control of steam or water where minor leakage is
permissible.

VC-6064 []
VC-6065 []
VP-6064 []
VP-6065 []

vC.VF-6064 VC.VP-6085

33
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VALVES ELECTRIC ZONE, DIVERTING

TO SELECT A VALVE BODY

Complele Assembly

Note: XXX (See Actetu; Coesi
Size

Flow Type

Body

Seat

Iaterial Stem

Pk’g

Fw Cefficlent Cv

VA-3203-XXX-5-4
5/8" 0 D

Two-PosffOn

Brass
B;ass

egg Steei

P Rsbber

0 Rmg

VA-3403-XXX-64
5/8" OD

Two-Posmon
Brass
Brass

Stamless Steer

P R;bber

ORmg

7/," 0 D
1we-Poseidon

Bass

r ,qubDo,

3.8 3.8 3.8

Maximum Pressure (PSIG} F
Static 200 2oo 2oo

Close-Oil 10 10 10

,,: AmblentRating (C)

perating 40-200 !.4-93) 40-2OO !._____..-9_3) 40-2@ (4-93t

St,ipplng .tO to 200 t-40 to 93) -40 to 2 (-40 to 93) -40 :e 200 -40 Io 93;

Water Temperelure 200" (93C) 200F (93C)
Without
Auxiliary Switch

Msxhnm oF (93C] 125F (51 C) 125’ (51= C) 125F (51 C)
Wter [emperature
With 185F 85C) 1BSF (oC) 185oF (85oC) 1B5oF (85C)
Axllla Swilch

!
/

TO SELECT AN ACTUATOR CODE
ACI’UATOB CODES

Without
AuxiliarY 1 211 221With Switch

Manual With
Opener Auxiliary 202 212 222

Switch

VA-1203
VA-1403
VA-1403
VA-3203
VA-3403
VA-03

5/8

5/8

7/8

5/8

7/8

4-1/2 (!14) 2-1/8 (54)
3-1/8 (79) 1-9/16(40)
3-3/4 (95) 1-7/8 (48)
4-1/a (IOB; 2-1/8 (5) 2-I/4 (57)

3-1/8 (79) 1-9116 (40) -9l6 (40)

3.314 (95) !-7/ (48) ,2 (51)

Dimensions inches (mm) I12" Knockout
(1 of 2; I-- 3-3/8 (86)

/ ,"/., ! 1(4i

2-Way Valves
Row Port, A to Po:l

7
(25.4)

Note: Allow 2-1;2" (:,4 ram)
C’.earance ahcve lop 0f
cover for rerrcval.





Body Pattem: 125 lb. Globe Flanged
Flow Type: Mixing
Body Material: Iron
Seat Material: Bronze
Stem Material: 316 Stainless Steel
Plug Material: Bronze
Die4:: None
Stem Packing: Graphite
Max. Operating Press.--Steam: No Rating
Max. Operating Press.--Water: 125 psig (241 kPa)
Recommended Diff. Press.--Steam: No Rating
Recommended Diff. Press.--Water: 35 psig (241 kPa)
Fluid Temps.--Sleam: No Rating
Fluid Temps.--Waler: 40 thru 300F (4 thru 149C)
Cv Ratings**: 74, 101, 170, 290, 390
Dimensions: See pages 44-46

Mininum lemperature for HVAC glycol sofulions 20F (-29C)
Kv Cv/1.167

t VC and VP-8044, VP-8045, VS-8043, (2-1/2
_thru 6") to be replaced by VC, VP, VS-9313

VC-8044 Two-Position, Non-Spring Return, 2-1/2" to
4" Mixing Valves

VP-8044 Proportional, Spring Return or Non-Spring
Return, 2-1/2" to 6" Mixing Vlves {Assembly for
and 6" Bodies not shown)
VP-8045 Proportional Non-Spring Return, 4" to
Mixing Valves

VS-8043 Electronic Proportional, Spring Return, 2-1/2"
to 4" Mixing Valves

Used for control of liquids
on mixing applications, air
conditioning systems, and
in hot water heating
installations,

VC-80441" r-l

VP-80441" []

VP-80451 r-i

VS-80431 []

VS-8043 VP-8045 VP-8044 VC-8044

Body Pattern: 125 lb. Globe Flanged
Flow Type: Diverting
Body Material: Iron
Seat Material: Bronze
Stem Material: 316 Stainless Steel
Piston Msferiah Bronze
Piston Seal: Teflon Insert with Ethaylene Propylene "O"
Ring
Disc: None
Slem Packing: Teflon Asbestos
Max. Operating Press.--Sleam: No Rating
Max. Operating Pres$.--Waler: 125 psig (862 kPa)
Recommended Diff. Press.--Steem: No Rating
Recommended Diff. Press.--Water: 35 psig (241 kPa)
Fluid Temps.--Steam: No Rating
Fluid Temps.--Water: 40 thru 300F (4 thru 149C)

Retinga*’: 68, 85, 160, 195, 250
Diren=iona: See pages 44-46

VP-8174 Proportional, Spring Return or Non-Spring
Return, 2-1/2" to 6" Diverting Valves

VS-8173 Electronic Proportior,al, Spring Return, 2-1/2"
to 3" Diverting Valves
Used for proportional control of liquids on diverting
applications.

Minimum tempe,atone for Hv’AC
glycol solutions 20F (-29CI
Kv Cv/1.167

1" VP-8174

VP-81741- []

VS-81731- I-1

Flow Type: Equal Percentage
Body Material: Bronze
Seal Material: Bronze
Stem Material: 316 Stainless Steel
Plug Material: Brass
Disc: Composition
Slem Packing: Teflon Cone
Max. Operating Press.--Steam: 35 psig (241 kPa)
Max. Operating Press.--Water: 250 psig (1724 kPa)
Recommended Diff. Press.--Steam: 20 psig (138 kPa)
Recommended Diff. Press.--Waler: 35 psig (241 kPa)
Fluid Temps.--Steam: 281 F (138C) Maximum
Fluid Temps.--Water: 40 lhru 281 F (4 thru 138C)"
Cv Ratings**: .4, 1.3.2.2, 3.3, 5.0, 6.2.8.2: 10.5, 12.0, 15.0
Dimensions: See pages 42-43

VA-9211-200 Two-Position, Normally Open, Union
End, 1/2" to 1-1/4" Valves

VS-9211-200 Electronlc, Proportional, NormaZly Open,
Union End, 1/2" to 1-1/4" Valves

Usecl for control of hot and P.hilled water or low pressure
sleam, Used p;marily on fan-coil units. ,adiators, and small
unitary air conditioners.

M;imum temperalure for HVAC glycol solutions 20F (-29C)
Kv Cv/1.167

VA-9211-200 []

VS-9211-200 []

Flow Type: Equal Percentage
Body Material: Bronze
Seat Material: Bronze
Stem Material: 316 Stainless Steel
Plug Malerlal: Brass
DIsc: Composition
Stem Packing: Teflon Cone
Max. Operating P’e=s.--Stem: 35 p,ig (241 kPa)
Mx. Operating Press.--’ater: 250 psig (1724 kPa)
Recommended Diff. Pvess.Stcam: 20 psig (138 kPa)
R.commended Diff. Press.--Water: 35 psig (241 kPa)
Fluid Temps.--Steam: 281 F (138C) Maximum
Fluid Temps.--Water: 40 thru 281 F (zl thru 133C)
Cv Ratings**: .4, 1,3, 2.2, 3.3
Dimensions: See pages 42-43

Minimum temperature for HVAC glyco! sohJtions 20F (-29C)
Kv Cv/1.167

VA-9212-200 Two-Position, Normally Open, SAE
Rated, 5/=" O.D. Valves

V.-9212-200 Electronic, Proportional, Normally Open,
SAE Flared, 5/8" Valves

Used for contro! of hot and chilled water or low pressure
steam Used priraari!y on fan-coil unit, re,d;ators, and small
unitary air conditioners.

VA-9212-200 []

VS-9212-200 []

35
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VALVES ELECTRIC 2-WAY ASSEMBLIES &
TEMPERATURE RATINGS

200
liP, liU.

liar IU.
|prinn

TO SELECT A LINKAGE
Pm’t

UNKAGE

TO SELECT AN ASSEMBLED BODY & LINKAGE

TO SELECT A COMPLETE VALVE ASSEMBLY
I’- TEI UP OPE (NOP,-SPRNC REIURNi
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VALVES PNEUMATIC 3-WAY CLOSE-OFF PRESSURE
RATINGS & ASSEMBLIES,. v---o.

TO SELECT AN ACTUATOR SERIES

MK 2690 MK 4600 . MK 621-422

Supply Air P:oezure Ipzigl t5

J
tS 20 t5 20 t5 ’ Su’rS 8U20SO t

oPtezPostllon SU SO SU SD SU $0 SU !SO SU SO SU SD SUJSO SO SO SO SU 30, SU SO
PertNumEer PCode Size

VB331Z-04 -24 518" 1D 7S 60 !50 6 ’3 g5 ., t 35 35 2:’:;301 t!O 30, 2aO 20 30 250

t., fS 90
-B 1" 1’3 1 12 :. 3b 95 155 3 4"j 3’ 1, tVB313-0-4

-I0 I-I/2"

-11

-6 3/4" 25( 250 ?50 250._.._ r 25 ?50 2: 250VB-932.0.4
-O I-I/4" 2.0 2>0 2::, 250
.m t/z" t
"vu.3 .z-3 /e’, 3 3’1 15-175-

TO SELECT AN ASSEMBLED BODY & LINKAGE OR COMPLETE
VALVE ASSEMBLY

SU SO SU SD

L

VB.gXXX

Body & LInaoe
[Factory Resembled]

Body & Llnkuoe
& Actuator

IFactory Assembled)
See Page 303
Actueter Cede=

VR-g312-2OI-4-P

VB-9313-201-4-P

Use Use
Blacl, Spr,ng B;ue Spnng

VB-g312-202-.F’ VB-G312-203P
VD-9313-202.4.P VB-9313-203.4.P
VB-9323.202-4-P VB-9323-203-4-P

VB-9332-203-4.P*

w.o3,.,-xx.,

V- - w-o32.,x.,

w.2-2x,.,-

AV-401

VK-9312-3XX-4-P

VK-9313-3XXa-P

VK-9332-3XX-4-P"

Maximum AmbieM 20 {104 22(104o)
Resultant Flul{I 250: (121 ) 2 (121)

VB.OI 2-04-P Mlxlm.m
VB-O313-O-4.P Fluid 281 (138i 281 {t38’)
VD-O32-OA-P Rose:!ant
VB-R332..O-4-P jAmblunl I’ (71t 160:(71 )

"K-9332-203-4-X IS used as the inlet valve and VK-9332-313-4-X is used as the go eva ve on four p= co’ Sv" em 20 ,si, s ’it N"just close") have 35 ps=; close-off pressure for all actuators vu’, .=
".ee flow pa.ttern dime::s*onal drawings sect,on for flow detads sin:e close-off pressure ra inps app th va yes prr,pefiy installed C!o, uff ratings ;, ff,e table are true or:ly whenthe indicated SUpOty air pressure is applied to the actuator. A change in air pressure at the actuator will alter the ac, Jal dose-off pressure

""SJ-Sler U[,, SO-Stem Down.





motors
0607A,B continued

ELECTRICAL RATINGS: (amperes):
120 V 40 V 480 V

Full Load 9,0 4.9 2.45
Locke0 Rotor 58.8 29.4 14.7

Pilot Duty: 75 VA at 24 V and 277 V.
Resistive Load: 22 A at 24 V, 120 V, 240 V, 277 V;15 A at 480 V.
REPLACEMENT PART:
127834 Switch.

7RA DEL INE moclels.

O07Al7(S pJ HoneywelModutrolmotors

BWith adapJer for cover end of =prig-reurn motor In0mounting bracket.

-M436A, M836A,B DAMPER MOTORS
SPRING-RETURN MO-
TORS FOR 2-POSITION
ZONE OR DAMPER
CONTROL.
Used in residential and
light Industrial applica-
tions to operate outdoor
air dampers for COmbus-
tion or makeup air,
changeover dampers for
heating and cooling sys-

tems, minimum position dampers for vent;lation
and similar applications. With Internal spd’, switch
for controlling auxiliary equipment, add;tional mo-
tors, or to provide a burner interock switch.
Spring returns motor to start position on power
failure. Drive shafts located on both sides of
motor. Angular Stroke: 75 degrees. Power Con-
sumption: 27 W opening for M436A, M836A; 20.3
W opening for M836B. Ambient Tempera’,ure
Range: 32 F to 125 F [0 C to 52 C]. Approximate
D;mensions: 4-1/2 in. [114 mini high, 4-5/8 In.
[118 mini wide, 3-3/4 In. [95 mini deep. Listed by
Underwriters Laboratories Inc.--M436A, M836A;
CSA certified--M436A, M836A.
AUXILIARY SWITCH RATINGS (amperes):

Fult Loal 1.2 ] 3.6
Lockec Rotor 43.2 21.6

ACCESSORIES:
1625AC Bag Assembty. Mount!rig bracket, Part

No. 128499, end screws.
7640JE Bag Assembly. Drive bushings, adapter,

and coJpling for direct drive.
7640JL Bag Assembly. Drive lever and clamp for

crank arm drive.
760JM Bag Assembly. Mounting bracket, Part

No. 126809, and screws.
7640JN Bag Assembly. Mounting bracket, Part

No. 128336, and screws.
40746RU Bag Assembly. Extension adapter and

screws for mounting 0507 Auxiliary Switch to
M435A Damper Motor.

TRADELINE

Q2986 Linkage. Damper crank arms, bushings,114 In, sleel rod, and ball joint assemblies.

[$1-

-4’

PA.RT NUMB[R 141’ll. DH[NS ’N IS J,)i ICNE |i

D;mensions of 128336 and 12899 Brackets in in.

D;m’ns;ons of 126809 Bracket in In. [mm].





Order
Number

motors
M436A. MB3A,B conUnued
TRADELINE models.

Appicetion/
Deecription

Nominal
Opening

Voltage Current
(so Hz) (A)

Nominal Max. Break. Damper
Opening Load Away Blade
Time Torque Torqueb Area
(eec) Ib.-In.] N.m lb..In. N.m sq ft m Includes

Use with E-wire 120 0.37 0 20 2.3 30 3.4 13 1.2 Mounting brackets,thermostats Or Oth- Part Noe. 126809,er epst controllers.
128336, 128499,With thermal 240 0.19 "0 20 2,3 30 3.4 13 1-2 and beg assemblybreaker for over-

load protect;on dur- contalnin the drive

Ing the lifting stroke bushings, &dapter,

Or If motor Italia. end coup!ing nec-
essary for direct

Use with spst con- 24 1.B5 0 0 2.3 $0 $.4 13 1.2 drive applications
trollers w)thout heat end the crank arm
ant;lpetion. With 24 1.85 30 20 2.3 0 ,’3.4 13 1.2 !lever end clamp
the:met breaker for !necessary for.crank
overload protection
@urlng the lift;rig liOnS.
s,roke or If motor

Use with sps con- 24 i.4 t5 15 1.7 30 :.4 10 0.-
trollers which have
nee’, antic;pelion.

IFor fle’e sareguB,d apptlcellon wlth SpeciaT mount=ng bracke! and crank arm eccessor+ee.
torque availablebMsxlm;:m OVercome large loads IUCh is i seized damper or val, UST NOT BE USED CONTINUOUSLY?H;S RATING.

M835A 2-POSITION ZONE MOTOR
USED WITH 2-WIRE, 24
VOLT ROOM
THERMOSTAT OR OTH-
ER CONTROLLER FOR
2-POSITION DAMPER
CONTROL.
Sultable for control of
zone or changeover
damper In heating and air
conditioning systems, and
control gales on feeders.

For remote damper blade control, order separate-
ly 121825AA Crank Arm and Q298 Linkage As-
sembly, Electrical Rating: 24 V, 60 Hz. Auxiliary
Switch R-ting: 2 A at 24 Vac (pilot duty). Motor
Timing: 80 seconds to-open, 160 seconds to close
damper. End Switch: Spst; makes within 20 sec of
full open, breaks within 20 sec after start of
closing stroke. Motor Torque: 4 lb.-in. [,0.45 N.m]
or 400 sq in. [0.26 rn] of bearing-mcunted
damper. Temperature Rating: Heatin0 applies-

tin--200 F [93 C] duct with 125 F [52 C] ambient
maximum; cooling application--140 F [60 C] am-
bient maxlmum. Approximate Dimensions: 5-1/2
in. [140 mm] high, 4-!/4 In. [108 rnm] wide, 2-518
In. [67 rnm] deep.

NOTE: A template to ass;st positioning motor and
damper b!ade is furnished with each M835. Use
of 124857A Mounting Plate Is recommended.

ACCESSORIES:
D524 Duct Damper Blade.
124857A Mounting Plate.
121825AA Auxiliary Crank Arm Assembly. At-

taches to front of motor for remote control of
addilional dampers.

O29,,iA Linkage. Variable length linkage rod (10
1,.. [254 m] mximum). For use wlih auxlliary
crank arm assemb!y.





AIR COH]ROL [}AMPERS
GENERAL DESCRIPTION
ParalJd Blade and Opposed Bride dampers are designed using
the rncu!ar concept to provide maximum iy and
an comnsurat with economy and vertgity. By uUzin
t of nstruction, features at were at one

to the ct of air control darner.

’[’he PBD-B and OBD-8 damlxrs are specifically designed to
operate in systems when the approach velocity does not exceed
230 FPM and the static pressure dfferenfial ds not exceed
4"

TO EIGII[ERING BULLETIN PDR-77

MODELS AVAILABLE
Modal PBD-8 parallel blade act;on
Model OBD-8 opposed bhJe action

OPTIONAL FEATURES,
Th.-u.st ear’ngs K1urrdnum Blades
Ny!on Bearilp 2" Channel Frame
Enamel or Ltcq’.aer Finish Concealed Linkage
Reinforced Corners Sized to Order

MODEL

SPECIFICATIONS
Fnme: 16 gauge galvanized steel roll formed channel

$1/2" W x I" H with pre-punched slotted
mounting holes 7" O,C.

16 gauge galvanized steel, maximum width
blades 36" and longer furnished with reinrorc-
tag cone; driven blade furnished with reinforc-
ing cone.

Side Se.l:

Finish:

Sizes:

W’ diameter mdmium plated steel; 6" long with
grip-lok lattened end.

Precision machined oiite bron.zeo sleeve type

Stainless spring steel
Ga!vanized Steel, Mill

Minimum 12" W x 12" H; Maximum 48" W
72" H, sine ction; ganging of darner

ct;ons aow unlisted sizes.

ORDER INFOKMATION REQL,ED:

I. Secify Modl No.
2. Specify qur, tlty. Scify sze, ith x het in inches. Width is first dit.
4.Scify optiea: fealures required.





GENERAl. SPECIFICATIONS
Parallel ade and Opposed blade damp,ors {PBD’I and OBD-I le engineered to pode the h performance’
required fo the pror orafion of HVAC systems. The darners ire desped f use in ssems when the

L

Moel ODD-8
STRAIGHT S|DE

CH&NNEL FRAME
OPPOSED BLADE

40

AiR FLOW C.F.M.
(Per Sq Ft. o! Damper Area)

FIGURE

Model PBD-8
CONCEALED LtNK,Gf
5Y=" CHANNEL FRAME

PRESSURE DROP

PARALLEL BLADE DAMPER MODEL

I,I

.8

OPPOSIEDBLADE DAMPER-MODEL 0110-8

11] / -F-

:_- I /

.T

, I/ / ,, /1 ll-

AROACH DT VELITy AIR FL FP.M. I

OPERATING TORQUE
NO AIR VOVEMENT ,.10 tN LB$ OF TORQUE

PER SO. FT.C)F D,",MFER FACE AREA.
DO NOT SELECT OPERATOR WiTH LESS THAN

IN LB$ FOR ANY $!ZE OF DAY, PER.
PENN VENTILATOR CO,, Inc.
RED LON AND GANTFY
PHILADELPhiA. PA U S A 19
TELEPCE-.
TELEX: 83 455





PENN ,,IR CONTROL MECHANICAL DAMPER
MODEL OBO 8}

U

Verticol

CORNER

’OILITE

16" 16" 1

Section

;S

FORW kD- OB R2





PE.NN AIR CONTROL MECHANICAL DAMPER
CORNER BaC,ETS

MODEL PBD-8) "’""’"’

x
x
x

BLADE SOPS

Verticol Section

LOCATC,N

ARCI,IIIECT.





HANKI$ON
SERI 80

BULLETIN 8000-1F

Compressed Air Dryers

STANDARD FEATURES FOR
THESE DRYERS INCLUDE:
Power On Light (green)--
Indicates power to unit

High Air Temperature Warning Light
(red)--Gives indication of refrig-
eration system malfunction or
overloading.

Hankison Designed & Manufactured
Pilot Operated Automatic Con-
densate Drain Trap
Facility for Wall Mounting Models
8010 thru 8035--Models 8010 & 8015
feature exclusive "one man" wall
mounting bracket assembly

Integral 40 Micron Particulate After-
filter--Assures clean air downstream

Provisions for Connection of
Remote Alarm

Typical Series 80 Dryers*
(Model 8010 Shown)

ENGINEERING AND
ORDERING INFORMATION
Hankison Series 80 dryers are com-
plete with: non-fouling, smooth sur-
face, tube-in-tube heat exchanger/
chiller; non-cycling, hermetically
sealed refrigeration system; self-regu-
lating hot gas by-pass valve to maintain
constant dew point from no load to
full load; mechanical condensate
separator; integral 40 micron porous
bronze afterfilter; and pilot operated
automatic condensate drain trap.

All units can handle additional capacity
(SCFM) when inlet air pressure is
higher than 100 psig, inlet air tempera-
ture is lower than 100F., ambient air
or condenser cooling water tempera-
ture is lower than 100F. or if elevated
dew points (up to 50F.) are suitable
for the application.

*Model 8010 can be purchased as a package complete with Hankison Air By-Pass Valve (model 1701-1), Aerolescer(R) oil
removal filter, pressure regulator and pressure gauges, all factory mounted on unit.

MODEL NO. 8010 8015 8025 8035 8045 8055 8070 80100

Flow Capacity (SCFM)I 10 15 25 35 45 55 70 100

Max, Working Pressure 150 psig (175 pslg & 300 psig available) 175 psig (300 psig available)

Air Line In (ins.) O.D. tube O.D. tube ,% O.D. tube O.D, tube 11, O.D. tube 11/80.D. tubs 11/80.D. tube 11/ O,D. tube

Conn. Out (ins.) ,% Male NPT Male NPT 1/2 Male NPT % O.D. tube Female NPT 11/80,D, tube Female NPT 11/80,D. tube

Drain Connections (Ins.) 5/16 I.D. Flexible Tube 3/80.D. Tube Fitting

Refrigeration 1/6 1/5 1/3 1/3 1/2 1/2 3/4 3/4
Comp. HP

Standard Voltages 115 V, phase, 60 Hz 115 V, phase, 60 Hz
Available2 240/220 V, phase, 50 Hz 230/208 V, phase, 60 Hz

115V 240/220V 115V 240/220V 115V 240/220V 115V 240/220V 115V 230/208V 115V 230/208V 115V 230/208V 115V 230/208V

Full Load Amps. 3.3 1.5 4.8 2.2 7.4 3.5 7,4 3.5 9.8 4.8 9.8 4.8 18.5 9.4 18.5 9,4

Locked Rotor Amps. 18,5 9.1 24.5 11,6 35.7 16.3 35.7 16.3 47.9 24.4 47,9 24.4 69 41.8 69 41.8

Unit Protection 3
Fuse Size (Max.) Amps. 5 2 6 3 10 5 10 5 12 6 12 6 25 12 25 12

Branch Circuit
Fuse Size (Max.) Amps. 15 15 15 15 15 15 15 15 15 15 15 15 30 15 30 15

Overload Protector Thermal & Current Automatic Reset)

Height (inches) 14 14 16 16 221/4 221/4 221/4 221/4

Width (inches) 16-1/8 16-1/8 22-1 /16 22-1 /16 32-1/4 32-1/4 32-1/4 32-1/4

Depth (inches) 15 15 16 16 191/2 191/2 191/2 191/2

Weight (Ibs.) 58 68 96 98 187 212 220 235

1Conditions for rating above dryers in accordance with Class H of the National Fluid Power Association Recommended Standard NFPA/T3.27,2-1975. NFPA Class H
Dryers rated at 33F. (.56C,) to 39F, (3.9C,) pressure dew point range at 100 psig (6.9 bar) & 100OF. (37.8C.) inlet air, 100F. (37.8C.) ambient air with
maximum 5 psi (.35 bar) pressure drop. Evaporator (chiller section) control circuit is factory set at 35OF. (1.7oc.).

2For other power requirements, consult fsctory.

3Ratings are for dual element fuses.

HANKISON CORPORATION, Canonsburg, Pa. 15317, Phone 412/745-1555, Telex: 81-2452, Cable: HANKORP

PRICE AND ORDERING INFORMATION AVAILABLE FROM:

HANKISON





I. Introduction

TheMdel 750M.is a Digital to Analog (D to A) converter

designed to operate in conjuction with a Data Industrial

flow sensor. The unit can be easily recalibrated in the

field by using a Data Industiral Model 900 or Model 950

Digital Display as a tool, and can provide the following

analog signals with the simple repositioning of a selec-

tion jumper bar.

Selectable Analog Outputs:

I. 4’20ma
2. 0-1 volt

3. 0-5 volts

4. 0-10 volts

The overrange limits and output impedance for each of

these output forms can be found under Product Spcification,

(Section IV). The D to A converter is a 4-wire design

wherein the analog output is isolated from the power

supply.





iV. SPECIFICATIONS

A. General

I. Operating Temperature Range:
2. Storage Tempreature Range:
-!Or.,i. Requirements -4. Sensor Input Requirements:

5. Span Adjustment Range:
6. Linearity

7. Output Response Time:

8. Designed Output Ripple:

B. 4-20ma Configuration

I. Output Impedance:

2. Output Compliance:

3. Maximum Output Current:

C. 0-I Volt Configuration

i. Output Impedance:

2. Overrange Output Voltage:

D. 0-5 Volt Configuration
i. Output Impedance:

2. Overrange Output Voltage:

E. 0-I0 Volts Configuration

I. Output Impedance:

2. Overrange Output Voltage:

from -0C to +55C

from -40C to +70C

,AC (. 2VA) and 24VAC (2VA),
50/60hz

from -0 to 8 volts, typical
no rise limits, comparable
with DATA INDUSTRIAL 220 series
sensors

from -6hz to 70hz

less than 1%

6 seconds (typical); 10% to 90%
step response

less than 0.25% of full scale;
System output ripple may exceed
this value due to the dnmics
of the application.

greater than 1 Meg Ohm shunted
by 1 microfarad

22 volts (typical); 0-Ii00 ohms

35ma (max)

62 ohms (typical) shunted by
1 microfarad

2.2 volts (max)

330 ohms (typical) shunted by
I microfarad

12 volts (max)

620 oPs (typical) shunted by
1 microfaad

22 volts (nax)





SENSORS

Data Industrial provides several basic sensor configurations

using the same impeller element. This allows a wider range

of applications and pipe sizes. The following is a list

of %he sensors and application parameters.

o Model 20B This is the standard brass sensor used in

all pipe sizes from’3 inches (76.3mm) to 99.9 inches

(2537.5mm) in diameter. It is mounted into the pipe

with the use of a welded-on 2" NPT threaded opening.

The pressure and temperature ratings are diagramed below:

(psi)

400

I00

O$SIBLE

CFKAON

-20oc 70C

5oF 158F

Temperature

I05C

220F

Model 220SS This is the same as Model 220B except that

the sensor is made from 316 stainless steel. The temper-

ature and pressure characteristics are the same as the

Model 220B.

Model 220P This consists of a modified PVC tee into

which a removable, glass-filled nylon sensor is inserted.

Discrete sizes of 1 inch, 11/2 inches, 2, 3 and 4 inches

are available. Specify the pipe size when ordering by

using a dash number such as 220P-I, 220P-11/2 or 220P-2, etc.

This sensor has the following temperature/pressure rating:

Pressure
(psi)

I00

4O

25 60

Temperature (C)





MODEL 220B & 220SS SENSORS

Figure 4A

MODEL 220P SENSOR

Figure 4B





Figure 7 A

Figure .B





ORIFICE FLANGES
Orifice flanges 2" thru 24"i:nd 600

and slip-on now manufactured by AJtkenlnc:

Complete invento in caon steel
ALLOYS AVAIBLE UPON REQUEST.

SLIP-ON

ORIFICE PLATES
.tken Orifice Plates are made in ,tri,[Ee,__tdaiee’,it.IS,t,fidd Using factory.
polished stainless steel stock. Aitken plates are carefully checked for thickness,
flatness and concentrici of bore, After boring, the plate is hand finished by
polishing. B’afe.d,ll.fldegellmmediate delivery can
be made using.eand316=tnteeL/or V4" thick. tken Orifice Plates
are available in both the series 500 and series-5Paddle. Line sizes offered
are 1" thru 24". - ’’ .....

PIpe
Size

2
3

8
10
12
14

16
18
20

CATALOG
Altken
Orifice
Platel

312
2 000
2.437
3437
4406
6437
8 437

10 687
12593
13 750
16.000
179375
20 000
24 250

500

1= = =o. oo 9oo
lSOA.S, 300A.S A.S, .S,

3’, 3’, 3’. 3;
4% 4’, 4’. 5+4

S. S’, 6:.: 7’/, 7’, 8’/,
g’/. 10’, 1t:;

II 12’4 12’, 14’/
13 141/4 15’. 17’;
16’ 16’/, 18 19’,
17’. 19V, 19’, 20
20. 21’/, 22. 22t.,
21 , 23,/. 24 25
23’. 25t.’, 26’. 27’.’.
28, 30’, 31 32’;

CAT.

CAT.
5OO

AITKEN, INC.
3101 HOLMES ROAD HOUSTON, TEXAS 77051

M,ALING ADDRESS: P.O BOX 14018 HOUSTON, TEXAS 77021
TELEY, 77-5509 PHONE (713} ’’/-





Robinson-Halpern TECHNICAL

Industrial Pressure
Transducer

DATA

Features
+0.5% static error band

.Infinite Resolution .. >.
NEMA 1 housing

= Long term stabiliW
Low power consumption

Zero and span adjustments

2 wire, 4-20mA available

Internal voltage regulator

Polarity reversal protection

Applications
PetrochemiCal and process’cntrol
Engine diagnostic testing

Mass transit and shipboard applications

Flow and level measurement

HVAC OEM

General Description

The Model 152 Pressure Transducer meets the re-

quirements for a general purpose, reliable and economic

pressure transducer for industrial and process control in-

stallations. I is contai0ed in a NEMA 1 cast aluminum

housing, and is designed so that the trar;sducer can be easi-

ly repaired without degrading its integrity..

This transducer measures pressure of liquids or gases and

is available in 13 ranges from 1.5 to 300 psi full scale-

gage, differential or absolute (except 1.5 psia). The static

error band is +/-0.5% of full -cale. The operating

temperature range is -400 to + 6F and compensated

from +250 to + 50F. Zero and span adjustrnents are ac-
cessible externally.

Operation

When pressure is applied to he Ni-Span-C capsule its mo-
tion is directly transmitted to the ferromagnetic core of a
linear variable differential tran,= fomer (LVDT). Resolution is

infinite. Tle high freq,ency AC requ=ed by the LVDT is

generated by an internal oscillator. The AC signal is

demodulated and a buffer-ampl;fier provides the DC out-

put. An internal voltage regulator permits operation from an

unregu!ated source and features polarity reversal protec

lion.

Model 1 52B

The Model 152B caq be operated from either of two DC
voltage ;nput ranges with 3 choice of four o,v voltage DC
outputs.

Model 152C 2Wire, 4-20mAOutput

The Model 152C transducer behaves like a current con-

troller that varies with input pressure. At zero pressure, or

low end of the range, the loop current is 4mA. As the

pressure increases, the curre;t increases until it reaches

20mA at the high end of the range.
Input

Load Pressure

The transducer will operate from supply voltages of 12 to

38 VDC. With a nominal 24 volt supply, the maximum load

is 600 ohms. See chart for maximum allowable loads with

other supply voltages. A 2 wire system simplifies installa-

tion and reduces cost. Refer to Model 152S data sheet for

intrinsically safe transducers.

1300

1200

o .000

800

Input Voltage Loop Resista,ce Range/
(/DO’ ;OHMS’ /:12 (rain.)

24 (nom.) 0 tO 600 //
38 (ma.) 300 to 13/,’

Operatln

.,/ Reg,on

//
/
12 "0 3 38

ROBINSON-HALPERN COMPANY
One ApolloRd. PlymouthMetingPa 19462

215-825-9200
TWX 510-660.8637 IROBHALCOPMTG)

BULI.ETtN 152-380





+/-0.5% F.S. includes linearity (best straight line),

hysteresis and repeatability.

TEMPERATURE RANGE
Compensated: +25o to +150F.(- 4o to +65C)
Operating: -40 to + 176F. (-400 to + 80C}
Storage: -65 to + 185F. 55 to + 85C)

TEMPERATURE EFFECT
Over compensated range
Zero: +/-0.O2% F.S. per F.
Span: +/-0.02% per F.

OVERPRESSURE RATINGS
Proof Pressure: 150% of rated pressure

Static Pressure: 450 psi max.

INPUT VOLTAGE EFFECT
A 1% input voltage change will cause less than a 0.005%
change in output.

OUTPUT MPEDANCE

1.0 ohm, nominal, for voltage output units.

.( megohm, nominal, for current output units.

RIPPLE
0.5% F.S. RMS, max.

ZERO AND SPAN ADJUSTMENT RANGE
4-_ 5% F.S. each, nominal.

WETTED PARTS
Gage or Absolute: Ni-Span-C, solder, aluminum and 8una-
N.
Differential: Same as above lus 316 SST and Alloy 52.

ELECTRICAL CONNECTIONS
22 &WG PVC Cable, 18 inches long.

NET WEIGHT
2 oz. (340 gin).

Specflcati:,ns subject to change without notice.

OPTIONS
A Electrical Connector attached to cable,

C(

R

T

male

Type PTO6E- 10-6P (SR).

Extra cable length. Add number of feet required

in parenthesis after option letter.

Improved static error band of +/-.25%

3-15 and 0-15 psi ranges only.

Improved temperature compensation to pro-
vide :1:0.01% F.S. perF for Zero or Span over
the compensated range.

Ordering Information

Select pressure range and corresponding model number
suffix. Add letter "D" for gage and differeP.tial or "A" for
absolute. Choose input and output and options required.

Add suffixes to the model number together with option let-
ters alphabetical!y. O-1.5 psia not avai!able.

PRESSURE RANGES
Range, Model No. Range, Model No.
Psig Suffix Psig Suffix

O-1.5 P015 O-100 P210"
0-3 P030 0-I 50 P21 5
0-6 P060 0-200 P220
0-10 P110 0-300 P230
0-15 Pl15
3-15 P905 Inches Hg.
0-30 P130 0-30 (Vat! H995
0-60 P160

POWER INPUT MODEL 152B

24 to 32 VDC, calibrated at 28 VDC F
12.0 to 25 VDC, calibrated at 15 VDC G
DC current drain, 5mA rTaximun;.

OUTPUT AND LOAD MODEL 152B

0-1 volt into 5K min. V31
0-5 volt into 5K mn. V35
0-10 volt into 5K min. V41
(15VDC minimum input required)

1-5 volt into 5K min. V95

See chart fo iput voltage vs. load characterist;cs. Com-
plete model number is 152C-PXXXX, where "XXXX"
represents pressure range to be chosen. See example.

Examples

152B P215A F
Pressure Input

Transducer 24 to 32 VDC
Pressure Range
150 psi. absolute

152C P; 150 A
Pressure Pressure Range

Transducer 0-15 psi, gage Cor,qector

2 wire, {Option)
4-20mA
Output

V31

Output
0-1 VDC
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SUBMITI’AL Environmental Systems

DATE July 27, 1984

L

N-62470-82-B-2244
NAVFAC SPEC# 05-82-2244
UEPH, Marine Corps Base
Camp Lejeune, NC
Ramsey Heating & A/C
Jacksonville, NC

TC-4499/E-927

Per Section 15901 Space Temperature Control Systems

Subttal includes data on hardware, control diagrams,

equiim_nt schedules, control sequence, control panel details

and data terminal panel details.

Operating and Maintenance Manuals and operating instruc-

tions will be sent upon completion based on AS BUILT condi-

tions.

PLEASE RETURN
SUBMITTAL TO

a-J/mh
LITHO IN USA.

Jay Johnson y, Inc.
SUBMITTING OFFICE

1612 Dixie Trail Raleiqh, NC 27607
ADDRESS CiTY

BarbeP.Colrnan Compant 
1300 Rock S’treet, Rockford,. Illinois, USA., 61101
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SEQUENCE OF OPERATION

FOR

July 27, 1984
TC-4499/E-927
Page 1 of 5

Per 3.6.1. Heating/Cooling Control (System Bldg. 441)

S-I "ON-OFF" Switch energizes system.

S-2 "C00L-AIrfO-HEAT" Selects mode.

hermostat T-I with bulb in OA set at 65 indexes for heat/cool operation
Cool and heat indicating lights determine INDEXED position.

hen heating is indexed, the heat index relay R-5 is energized/heat index

light is on.

With CR-I de-energized-changeover valves V-I and V-3 position for H.W. flow

and relay R-5 allows converter (control) operation.

Hot water pump operates when valves position to energize R-2.

To change to cooling switch S-2 or thermostat T-I first indexes to cooling--

which turns on cool index light heat index light goes off.

Relay R-5 drops out to close converter control valves, and water circulation

continues with H.W. pump until temperature cools to setting of AQ-I.

At this time changeover relay CR-I energizes to position main changeover valves

V-I and V-3 to cooling flow. hen both are properly positioned, relay R-2 is de-

energized. Relay R-3 energizes to start C.W. circulating pump and allow operation

of chillers by duai chiller operating program.

Per 3.6.2. Chiller Operation and Progr.

Indexing for heating or cooling operation is as previously described.

When chilled water pump (P-l) is permitted to operate by and indexing, flow

switches allow respective chillers to operate frcm sequencer and control program

as follows:

Each duplex chiller unit is controlled in 4 steps (solenoid valves and unloaders)

with a respective lead lag switch in each duplex unit by the chiller manufacturer.

Each control sequencer responds to return water tesperature and input from set

point adjuster for either local or remote (4CS) temperature level. Voltage level

is input through sequencer and lead lag switch to determine which unit operates first

and operate lag unit on return temp demand.

Stability and flexibility are permitted by adjustment of set points on respective

contz611ers and adjustments and differential settings on sequencer.





July 27, 1984
TC-4499/E-927
Page 2 of 5

Per 3.6.3. Hot Water Control

An outdoor reset controller (TC-I) with sensors in water leaving converter

and in outside air, modulates two steam regulating valves V-7 and V-8 in sequence

to maintain leaving water temperature or predetermined schedule.

Nhen H.W. pump and heating is not indexed C, an override relay causes both

valves to go to closed position.

Per 3.6.4. Fa Coil Units

Changeover thermostat (TS-I) and duplex heating-cooling thermostat

shall control water flow thru each fan coil unit by positioning tD position 3 way

valve (V-5). TS-I with element in supply water set at 65 indexes for heat when

temperature is above0, and cooling below 65 Fan operation is manual frcm multi

speed switch (MS-l).

Per 3.6,5. Laundry Rcm Control

Cooling thermostat (T-4) shall start exhaust fan (EF-2) when temperature

exceeds 80 F.

Heating thermostat shall energize unit heater fan when temperature drops below

65 F.

Strap on aquastat shall prevent unit heater frcm operating if temperature is

below 80 F.

An indexing thermostat with bulb in supply main set at 80 F. shall cause

valve (V-4) serving unit heaters to close if main temperature is below 80 F.

Per 3.6.6. Mechanical Equipment Building (441) Exhaust Fan

On rise in temperature above setting (85) of thermostat (T-6), fan shall start

and outside air intake danper (D-4) shall open. On drop, reverse shall occur.

Per 3.6.7. Air mller Unit Control

Typical for each of 6 per Building,Units shall be operated frc HAND-OFF-AUTO

selector switch. In AUTO, MCS index relay will allow operation.

Per 3.6.7.1.

AHU operation shall be indexed for heating or cooling by thermostat (AQ-2)

with bulb in CW/HW supply piping. hen supply temperature is above 85, system shall

be indexed for heating. Below 65 F., the system shall be indexed for cooling.





July 27, 1984
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Per 3.6.7.2.

With AHU operating and system indexed for heating, return air temperature

transmitter (TR) shall reset the discharge air temperature transmitter (TID)

through action of 2 input controller (RC) to position 3 way valve (V-6) supplying

H.W. to coil.

Per 3.6.7.3.

With AHU operating and system indexed for cooling, discharge air temperature

transmitter (TS-6), through action of elay (CR-2) positions 3 way valve supplying
C.W. to coil, maintains 55 constant temperature.

Per 3.6.7.4.

A low limit thermostat (TLL) with bulb in mixed air stops AHU fan at 38 F.

Per 3.6.7.5.

A high limit thermostat (THL) with element in return air will stop AHU fan at

135 F.

Per 3.6.8 .-Rocm Control

With the system indexed for heating, the rocm thermostat (T-5) shall act in

RA modeVon fall in temperature to modulate the N.C. TAB supply air damper open while

simultaneously closing the N.O. rocm return recirculating damper.

With ,the system indexed for. ,cpg,ling, th.e. rQcm th,ern,stat (T-5) shall act in D.A.

mode rise in temperature to mDdulate the N.C. TAB supply air damper open while

simultaneously closing the N.O. rocm return ecirculatin damper.

Per 3.6.9. AHU Static Pressure Control . t.

A static pressure control (SPC) with sensing (high pressure) tip in supply air

plenum, and tip (low pressure) in AH equipment rocm, shall act on increase i: diff-

erential in D.A. manner to open the N.C. bypass dantper (M-l) to maintain adjustable

setpoint.

Per 3.6.10. Hot Water Storage Heaters

Steam control valves for dcmestic hot water tanks are self contained. Tempering

water .valve is also self contained.

Dcmestic water recirculating pump P-3 is controlled frc aquastat (T-8) located

in return, set at ii0 F. to cycle pump on temperature drop.





Per 3.6.11. EF-I Exhaust Fan Control

With hgih limit thermostat (T-II)

continuously.

July 27, 1984
TC-4499/E-927
Page 4 of 5

and disconnect switch closed, exhaust fan runs

Per 3.6.12.1. Mechanical Building M-441 Chilled/Hot Water Supply and Return

Temperature sensors located in supply and return mains are connected to inputs

of TSP-8101 transmitters to give I-ii VDC signal out over 200 temperature span.

Flow transmitter located in return supplies a 4-20 mA signal at flc rates up to

500 GPM.

Chiller #I

Start-stop relay in DTC inputs signal to chiller control panel.

Alarms status relays in DTCmn/tors alarm contacts in chiller control

package.

Chilled water reset Control point of chiller temperature controller to be reset by

analog inputtodata terminal cabinet frcm FID.

Chiller#2 Similar to Chiller #i

Steam Line Steam flow transmitter senses AP across orifice in 4" HPS and transmits

4-20 mA signal at flow rates up to 5297 Ibs/hr.

Electrical Energy- Current powerccputer (PC-l) with 0-5 amp. input frcm current

transformers produce 1 to ii VDC output for determining amps for AOC-I, ACC-2, P-I

and P-2.

Monitor Heat or Cool ntrol Position

Binary input frcm heat and cool operating relays wire to DTC to indicate system

operation.

_Pumps #i and #2 Status is input frcm auxiliary switches on starters. Start

stop operation is input frcm FIDtoDTCto override to shut down for demand limiting.

Per 3.6.12.2. for BuilM-435, M-440, M-445 & M-450

Temperature of supply and return air to each AHU is sensed by TS and input to

temperature transmitter. Output is i-Ii VDC over 200 F.

Start-stop relays for each AHU override to prevent fan operation, for demand

limiting and duty cycling.

Fan status is input frcm auxiliary contact on fan starter.

Humidity transmitters (6 per building) output i-Ii VDC at humidity range of

2O-8O%
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Per 3.6.12.2 Continued

Terminal Blender Control

Temperature at one point per AHU is transmitted as I-ii VDC to data terminal

cabinet.

High and low temperature selectors output a single high signal and single lw

signal frcm DTC to future FID.

Pneumatic Air Source

With the alternator in position A, a drop in pressure to 80 psi makes PE-I

which starts lead ccpressor (ccp. i). On a further drop in pressure to 60 psi,

PE-2 makes and lag ccpressor (ccp. 2) is started. On a rise in pressure above

60 psi, PE-2 breaks and lag ccpressor shuts off. On a further rise above 80 psi,

PE-I breaks and lead ccpressor shuts off. Alternator reverses to B position when

coil is de-energized. On a drop in pressure on next cycle, ccpressor 2 is lead and

compressor 1 is lag.





EQUIPMENT SCHEDULE

CUSTOMER: Remsey Heating & Air Cond. Co.
Jacksonville, NC

JOB NAME: UEPH DATE : July 27 1984,.

REF. # C-4499/E-927

V-2

EP-3

PRII5

PR-2
AQ-2

TS/mh

QTY.

1

1

1

1

1

1

1

PART NUMBER

AIR CCMPRESSOR TYPI(

FOR DUAL PRESSURE

K 212-7-00-4

pressure

#8010 Hankinsn

9](-9313

TC-4111

FEATURES

AL FOR EACH OF 5
OL AIR SOURCE

1 HP, Duplex
208-60-3

, 3 PH, 200 volt
witches, intake rm

1/6 HP, 115 VAC

1/2" OD 3 way
5-10 PSI

115 VAC

FUNCTION

Duplex control air ccpressor
w/ gallon tank, 3.8 CFM@I00 PSI

tors, magnetic starters, intake fil’
fflers, safety valve, tank drain &

Refrigerated air dryer package
w/oil filter, by pass valve &
gauges

3 way air valve

Index pilot valve

15 PSI PD valve

2 2 PSI RED valve

Index air source for
sunmx/winter operation

LOCATION

r, automatic alternator,
itlet valve on ASME tank.

JF-4





_____.TEQUII SCHEDULE

CUSTOMER:I:. Ramsey Heating & A/C
Jacksonville, NC

MARK QTY. PART NUMBER

FOR EACH OF 6 A.H.U.

JOB NAME UEPH (N62470-82-B-2244)
Camp Lejeune, NC

DATE July. 27,.%984

REF. # TC-4499/E-927

S-8

V-6

RC

TTR

TS-6

CK2

SPC

M-I

M-2

D-I

D-2

JHJ/

1

1

1

1

1

1

1

1

1

TC-5141

TA-3433

SPST

VK-9313

RKS-3002

TKS-9014

TKS-9017

TKS-9014

AK-50301

PP-3013
w/static sensing ti

MK-4411w/linkage

M-836

16" x 16"

14"wx 12"h

AT-532-222-1-01

FEATURES

TYPICAL PER BA

H-O-A

38"F, 20’ cap.

135F

11/4", 3-way

2 input

0-I00

50-150

0-i00

Dia

Non,ally closed

24VAC, N.C.

Parallel

.0075

FUNCTION

Fan select switch

Freezestat

Firestat

Panel disconnect

H/C control valve

Temperature controller

Return tesperature tranmnitter

Supply temperature transmitter

Supply temperature transmitter

H/C changeover relay

Differential pressure controller

Bypass damper,actuator

O.A. damper actuator

syss dar

OoAo damper

Restrictor

LOCATION

I_n

At coil

In supply air

In supply air

At bypass damper

At O.A. damper

At by pass location

In O.A. intake duct





SCHEDULE

CUSTOMER:
Jackscmville, NC

JOB NAME: (N62470-82-B-2244)
Lejeune, NC

DATE: July 27,1984

REF.#TC-4499/E-974

TI

S-I

V-5

V-4

T

T-3

AQ-3

T-4

QTY.

96

1

4

4

4

1

1

3

3

3

PART NUMBER

TK-1735

A-3432

C-I161-479

TC-4111

VA-3403

VA-9211

C-4111

%-iI01

TC-2974

TC-II03

FEATURES FUNCTION

<S C__T.q q"Z.IC PERB

Dual pressure, dual tesperature15psi RA
22psiDA

125F

SPDT, 65F

%", II5VAC sweat

i", II5VAC, N.O.

80

65F

80F

80F

H/C thermostat for fan coil units

Indexing thermostat

3-way control valve

Heating index valve

Index thermo,stat

Make on drop

Make on rise

.haust fan control

LOCATION

In rooms for TAB units

Exhaust fan EF-I

In spaces

Bulb strapped on supply pipe

At fan coil units

n branch to laundry unit heaters

On supply pipe

n laundry space





EQUIP SCHEDULE

CUSTOMER:

MARK QTY.

T-9 2

S-5 1

1

S-4 1

T -i0 1

M-3 1

R-I 1

D-3 1

P-L 6

P-X 2

DTC 1

ac.kqvi_lle, NC
JOB NAME UEPH (N62470-82-B-2244)

Camp Lejeune, NC
DATE: -July 2, _1984

REF # TC-4499/E-927

PART NUMBER

TC-II03 ?

24W x 42"H

Control & 4CS Device

AE-631

AD-8910--A/

FEATURES

40F

85F

PST, 115

Parallel

24"W x 32"H

24’" x 32"H

FUNCTION

Electric UH control

Manual fan switch

Air fl switch

Alarm

Manual fan switch

Space thermsstat

Exhaust fan damper actuator

Control relay

Blade damper

For control & Tramsmitters

FClosurer MCS signal connections to
ture fid panel

LOCATION

In space

For EF-7

For EF-7

In space

For I-8

For EF-5

For EF-5

Convenient to each A.H.U.

Convenient to

In first floor equiprent room





EQUIP, SCHEDULE

CUSTOMER: Ramsey Heating & A/C
Jacksonville, NC

JOB NAME UEPH (N62470-82-B-2244)
Camp Lejeune, NC

DATE: July 27, 1984

TC-4499/E-927

MARK QTY. PART NUMBER FEATURES FUNCTION

SS-H
SS-L

JHJ/

2

2

1

1

1

1

1

1

1

TS-8201

TSP-8111

IK

I-ii VDC

I15/24VAC

PC-301

TS-8101

TSP-8111

HS-8101

AH-102

SPST, 24VAC

IK

i-ii VDC

AD-8201

TERMINALS AS SHN CN

FOR DTC PANEL

TERMINALS AS SK CN

High-Low

Schedule

Schedule

Typical

Supply & return temperature sensors

Temperature transmitters

Transformer

Fan relay

Differential pressure switch

Space temperature sensor

Space temperature transmitters

Humidity element

Signal selector

LOCATION

At each A.H.U.

In loel mtrol panels

In local panel

In local panel

In P-X





EOUIPM!_QISCHEDULE

CUSTOMER: RamseyHeating&A/C

QTY.

S-I 1

S-2

T-I 1

R-5 1

V-3 2

4

CR-1 1

R-2

3 1

V-7 1

V-8 1

-1 1

TS-2 1

TS-3 1

1

PART NUMBER

BUILDING 441 OCN

TC-4111 w/
AT-211

TC-4111 w/
AT-206

VS.-92

CP-8102

TS-8201w/
AT-215

TS-8501

FEATURES

3-way,

115VAC

DPDT

DPDT

II5VE

DPUr

2", II5VAC
spring return

2%", 115VAC
spring return

2 input

IK
3/4"

IK

DPDT

JOB NAME: UEPH (N62470-82-B-224.4)
Camp Lejeune, NC

FUNCT ION

System on-off

Cool-Aut-Heat

Outdoor index thermostat
Bulb shield
Converter control relay
Limit aquastat
Bulb wll

Changeover valves

Indicating lights index & operaticm

Changeover relay

Heat/rig operation relay

Cool operation relay

Converter valve

converter valve

.W. reset controller

.W. supply sensor bulb wll
well

atdoor sen.r

’.Shutdown relay

DATE- July 27o, .198

REF. /C-4499/E-927

LOCATION

At converter

In local panel

In H.W converter





August 23, 198

AWESTMINSTER COMPANY
A Weyerhaeuser Company
Eastern Region

308 Western Boulevard
P, O. Box 1167
Jacksonville, North Carolina 28540

919-353-7000

Department OfThe Navy
Officer in Charge of Construction
Na’alFaciiities EngineerlngComman Contracts
Camp LeJeune, N 282
Attention= Lt. Phil Ham

AROIC

Dear Lt. Ham,

I would like to requee.vermtsston for Westminster nrl Subcontractqr ’to"VOrk
Saturday,August 2, 1985 and Sunday, August 25, 1985 We will be setting
wardrobes, settlng bathroom accessories, putting on finish hardware, paLuting,
ceramic tile, putting floor.tile in bathroom, hanging light fixtures and
seting plumbing fixtures,

Thank you for your consideration.

Sincerely,

J.C. Mc0mber
Job Superintenden
Camp Johnson





EQUIPSCHEDULE

CUSTOMER: H ting A/C
Jacksonville, NC

JOB NAME UEPH (N62470"82-B-2244)
Camp Lejeune, NC

DATE: July 2, 1984

REF. # TC-4499/E-927

MARK QTY. PART NUMBER

BurnING 441

T -,6

R-4

M-4

D-4

C-i

TS-4

SQ-2

S-6

SA

S-S

p-y

TS-5_

Tg-I

1

1

1

1

2

2

2

4

1

1

i

1

1

2
2

2

4

TC-II03

MA-418 w/linkage

CC-8111

TS-8201

AT-215

CC-8102

DPT

AD-8122

AT-8522 5. L.

AE-631

TS-801 w/
A215

TSP-8111

PC-8403

FEATURES

DLS FOR SYSTEM (o

85F

SPST-II5

52’ X 64"H

115/20

3/4"

2 stage

2 ctput

PDT

24’ X 32"H

3/4"

i-ii 9DC

SPST-24VDC

i-ii VDC

FUNCTION

nt.

Exhaust fan EF-4 control

Control relay

!O.A. intake damper actuator

OA. intake damper

Temperature controllers ECI & ACC2

Temperature sensors

Bulb wells

Cooling sequencers

ACCI/ACC2 lead chiller

Setpoint adjuster

Local/ES set point adjuster

DS device panel

Temperature sensors
Bulb wells

ature trtts

Start/ Stop relays for ACCI, AOC2,
P1 & P2

!Current power ccmpute, for ACCl,
’.ACC2, P1 & P2

LOCATION

On wall in building 441

In local par 

In C.W..from each chiller

In C.W.

_
from each chiller

In building 441 where shuwn

In supply & return mains





EQUIP__ SCHEDULE

CUSTOMER: Ramsey Heating & A/C
Jacksonville, NC

MARK QTY.

FSN 1

TR-I 1

1

1

1

T-8 1

PART NUMBER

Data Industrial
#220B

Data Industrial
#750

Aitken catalog
#520

Aitken

Robinm-Halpern
152 series

TC-4111

FEATURES

6 7/8" O.A., S.S

0-1.5 psi

JOB NAME UEPH (N62470-82-B-2244)
Camp Lejeune, NC

DATE: uly 27, 1984

REF. # TC-4499/E-927

FUNCTION

Water flow sensor

Analog output flow trannitter

.Orifice plate for steam fl

Weld neck orifice flanges

Differential pressure transmitter

Dcestic H.W. circulating pump
Temp. control

LOCATION

In 6" H/ main loop as shown

On wall in ]m/ilding 441

Between flanges

At fluw sensing location point

Convenient to flow orifice

In domestic H.W. return line





GeneralInst ucl ions
TC-1101, TC-1102, TC-1103
Electric Room Thermostats

Two-Positlon

For low or line voltage on-off
control of fan co115, fans, motor
starters and contactors.

Red Brown

Temp.

L1

Orange (Common)

Brown makes on temp. drop 4%" H 2/8" W 1%" D

Part
Number

TC-1101

TC-1102

TCo1103

Control
Dial Range*

55-85F
(13-29 C)
45-75F
(7-23C)
75-105F
(24-40C)

Full Load Amps
24/120 Vac

4.4 Orange
to Brown
Lead

30 Orange
to Red
Lead

240 Vac

2.2 Orange
to Brown
Leads

1.5 Orange
to Red
Leads

Locked Rotor Amps
24/120 Vac

26.4 Orange
to Brown
Lead

16..grange
1" Red
Lead

240 Vac

13.2 Orange
to Brown
Leads

9 Orange
to Red
Leads

Pilot Duty
(VA)

40 @
24 Vac

210@
120/240
Vac

*Units marked in both F and =C; dial stop pins included to limit dial range.

Bimetal operated snap action SPDT switch. Color coded 6"
leads. Differential 2F. Unitshavcors as standard.
Mounts on flush or surface switch]:rx-or-Oirectly to wall (24 volt
only). /.-,F-rA.L. dOL,,.S u,T

Dlmenslonl: 4-316" high x 2-718" wide x 1-518" deep.

ACCESSORIES
AT-101

-’--’-::AT 104
AT-136
AT-504

-AAT-505
T-546

AT-602
AT-603
AT-1103
AT-1104
AT-1105
AT-1155
AT-1165
Tool-11
Too1-13

Lock cover kit
Dial stop pins (pins included with each unit)
Title plates (day, night, heat, cool)
Plaster hole cover (small)
Surface mounting base
Auxiliary mounting plate
Selector switch sub-base DP4T
Selector switch sub-base one DP4T, one DPDT
Wire guard
Cast aluminum guard
Plastic guard
Plastic guard
Plastic guard
Calibration wrench
Contact burnishing tool

OPTIONS
Add "dash-number" (-XXX) suffix to base part number for
desired option.

Standard -400 -4

-402 -403

-500 parallel heat anticipation 24V St
-501 parallel heat anticipation 120V Standard Cover
-502 parallel heat anticipation 240V Standard Cover

-601 10F night depression 120V Standard Cover’l-
-602 10F night depression 24V Standard Cover1-
-603 10F night depression 240V Standard Cover1"

"l’Normally, night depression is controlled by a centrally
located time clock such as AE-174 or AE-178, or by selector
switch sub-bases (AT-602 or AT-603).

F-18785





INSTALLATION

Requirements

Physically. these thermostats require upright mounng or- a
properly flat vertical surface Locate the thermostat where,t

will be exposed to unrestricted circulation of air which repre-
sents the average temperature of the controlled space Do not
locate the thermostat near sources of heat or cold, such as
lamps, motors, sunlight or concealed ducts or pipes. The
thermostat is designed for service in any normally encoun-
tered human environment.

Procedure

1. Pull all wires. (Use copper wire only.)

2. Make electrical connections to thermostat. Make all con-
nections in accordance with the job wiring diagram and in

compliance with national and local electrical codes.
Class wiring is required unless all circuits to contacts are
powered from a Class II source. (See Page 3 for additional
wiring diagrams.)

3. Remove thermostat cover and fasten thermostat to box or
wall.

4. Attach thermostat cover.

Thermostat Mounting
Screws (2)

Thermostat
Cover Screw

Switch Box

CHECKOUT

After installing a thermostat, make an initial check of the
switching action. Verify the switch action by listening to and
watching the switch contacts or by using a voltmeter between
the proper sides of the switch.

1. Run the setpoint dial to a temperature above ambient.
This should cause the thermostat to make a circuit
between orange and brown leads.

2. Turn the setpoint dial setting down below ambient. This
should cause the thermostat to make a circuit between
orange and red leads.

CALIBRATION
All thermostats are calibrated at the factory and normally will
not require any such attention. However, if recalibration is
necessary for any reason, proceed as follows:

1. Turn off control power and power to night depression
circuit, where applicable.

2. Set setpoint dial to correspond to actual stable room
temperature, as read from an accurate thermometer.

3 Remove1’hermostal cove’ Do not breathe on thether-
"qostal o’ handl /xcessie v as 1his wil! affec the accu-
racy of the final calbrat,o

4. If contact blade ts made to the left (red) contact, with a
small screwdriver, turn ca!ibraton screw counterclock-
wise (looking at head of screwl until blade makes to right
(brown) contact.

Note: Each complete lurn of screw changes calibration
approximately 15 F.

Now turn screw very slowly clockwise until blade just
makes the left (red) contact. Thermostat is now properly
calibrated.

If contact blade is originally made to the right (Brown)
contact, turn calibration screw slowly clockwise until ele-
ment just makes the left (red) contact. Thermostat is now
properly calibrated.

5. Replace thermostat cover.

6. Turn on control power.

7. Recheck calibration about 30 minutes later to be sure
heat from handling of or breathing on bimetal element did
not result in an erroneous setting.

MAINTENANCE

Be sure that the air convection holes in the thermostat cover
do not become clogged or covered. This causes improper
temperature sensing.

After long periods Of continual use, it may become necessary
to clean the cortacts of any excess contact build-up. Before
proceeding, be’sure that either the electrical connections to
the thermostat are disengaged or that the power to the circuit
is broken. Now clean the contacts using Tool-13 contact bur-
nishing tool.

Location for Heat
Anticipation
Resistor, if Used

Location for
Night Depression
Resistor, if Used

Common

Thermostat
Contacts
to Red
and Brown
Wires

Red

Brown

Calibration
Screw





REPAIR
Field repair of the thermostat is not recommended If the sys-
tem is not operating correctly and the reason is traced to the
thermostat, it should be replaced

Typical of Parallel Heat Anticipation (heater size determined
by voltage) with or without Night Depression

Parallel Heat Antic!pation

Red (Cooling)

Drop LI%Load
Source
Voltage

Nght Depression (cerlain models)

Blk/Red To Night
Depression

BIk/Red Switch and
Power Supply

Typical of Series Heat Anticipation (heater size determined
by ampere rating of load) with or without Night Depression

Drop
Temp

Series Heat Anticipation

Brn

Heat. /
Org ’Jl 
Common[
BIk/Yel|
BIk/Yel

Red (Cooling)

Load

0
LI

Night Depression (certain models)

Source
Voltage

BIk/Red To Night
Depression

BIk/Red Switch and
Power Supply

Typical Night Depression

grn

Heat
Org
Common

Red (Cooling)

L2
Load.,-O

O
L1

Night Depression

Source
Voltage

BIk/Red To Night
Depression

BIk/Red Switch and
Power Supply





GenePalInstPuctions
MA-305--MA-318
MA-405--MA-419

Oil Submerged Actuators

For two-position operation of dampers, valves and other
equipment which requires the return to normal position
upon power interruption.

SPECIFICATIONS
Two-wire circuit. Actuator shaft rotates cw 180 when power
is applied. Spring returns actuator shaft ccw to original position
when actuator is de-energized. Optional SPDT auxiliary end
switch makes (or breaks) circuit at powered end of stroke.
Ambient temperature limitations -40 to 36 F. 16 Ib-in. actua-
tors mounted in any position; 60 Ib-in. must be mounted with
output shaft horizontal. Allow 6 inches clearance above the
actuator wiring compartment.

ACCESSORIES
Damper linkage accessories:

AM-111 Crank arm for 5/16" diameter damper shaft.
AM-112 Crank arm for 3/8" diameter damper shaft.
AM-113

AM-115
AM-116
AM-122
AM-123
AM-125
AM-125-048
AM-132
AM-301 90 mounting bracket.
AM-401 Explosion proof housing for damper or valve.

Valve linkage accessories for 60 Ib-in. units only. Use on
VB-9213, VB-9253, VB-9273, VB-9313 and VB-9323 valve
bodies 1/2" to 2".

*AV-390 Common parts linkage kit.
*AV-91 Cam and plunger kit for 1/2" to 1-1/4" valves.
*AV-92 Cam and plunger kit for 1-1/2" to 2" valves.
*Order AV-390 plus appropriate AV-91 or AV-92 for complete linkage.

Crank arm for actuator or 1/2" diameter damper
shaft.
Crank arm for 7/16" diameter damper shaft.
Splined crank arm for actuator.
Linkage connector straight type.
Damper clip.
5/16" diameter x 20" damper rod.
5/1 6" diameter x 48" damper rod.
Ball joint connector.

1/2" Conduit Opening
Both Sides I-4-1/8

5-1/16 15/16J

l I 13/16 --4

-2-1/4- 1-1/2
4-1/2

5-5/8

Auxiliary Switch
Terminals on

Optional Models

Cover Removed

Typical Units

Power Terminals

3-7/8 #I a 17/64" Dia.
Hole (3)

5-3/81/4

All Dimensions in inches

OPTIONS
Available 120,208, 240 Vac; 50 or 60 Hz.

Actuator Power

Part Supply Aux.* Input
Number (Vac) Switch (Watts)

60 Hz

MA-305 24 No
MA-305-500 24 Yes
MA-405 120 No
MA-405-500 120 Yes

25MA-406 208 No
MA-406-500 208 Yes
MA-407 240 No
MA-407-500 240 Yes
MA-318 24 No
MA-318-500 24 Yes
MA-418 120 No 70

MA-418-500 120 Yes Running

MA-416 208 No 25
MA-416-500 208 Yes Holding
MA-419 240 No
MA-419-500 240 Yes

VA

45

85
Running

45
Holding

Rated
Torque
Lboln.

16

60

No Load
Tlmlngt
at 75F

Secs1180

I0

2O

Nominal**
Damper Area

Sq. Ft.

Parallel Opposed

9 11

33 43

Applications

Damper

Valve
or

Damper

"2 FLA, 12 LRA @ 24/120 VAC; FLA, 6 LRA @ 240 VAC.
**Damper Ratings are Nominal and based on Standard (Not Low Leakage) Dampers at 1" W,C. Pressure and 2000 FPM Velocity.
-Spring Return Timing with Full Load Opposing Spring approximately 60 Sec.

LITHO IN U.S.A. 2-83 F-6491-13



THEORY OF OPERATION

Run/Adjust

MA-305, 405, 406 and 407 units rotate 180 clockwise when
energized and spring return counterclockwise to 0 when
de-energized The motor is assembledto a gear train and stalls
at the end of the power stroke.

MA-318, 416, 418 and 419 have an end of travel switch which
reduces the running input from 70 watts to 25 watts at the end
of the clockwise rotation. Actuator must be linked to the load
(i.e. damper), to allow the actuator on power stroke, full end of
travel movement.

L1 or H

Typical wiring for MA-318 416, 418 and 419:

Actuator

NC

L2orG t. )l nputO (Running)

INSTALLATION
Procedure

Wiring Make all electrical connections in accordance with
the job wiring diagram and in compliance with national and
local electrical codes. Two 1/2-inch conduit knockouts are
provided on actuator case.

Power Wire Selection Table

Actuator

MA-305

MA-405
MA-406
MA-407

MA-318

MA-416
MA-418
MA-419

Wire Size

14

12

10

14

14

14

14

12
10

14

12

Maximum Run (Ft.)
(1 run has 2 wires)

122

191

305

2800

2800
2800

44

68
110

950
1580

Opposite each model number and wire size is the maximum 2 wire run in
feet for one actuator To determine the maximum run when multiple
actuators are used. divide the number of actuators into the correspond-
mg maximum run

Typical wiring for MA-305, 405, 406 and 407:

L1 or H

L2 or G

Actuator

Motor
Field
Coil

Actuator rotates 180 cw when controller contacts are closed.
Actuator spring returns when controller contacts are open.

Damper Installation Figure above illustrates linkage for a

180 actuator operating an arm through a 90 arc. To fasten

linkage proceed as follows:

1. Fasten linkage connector at end of driven crank shaft arm.

2. Fasten linkage connector at punch mark on actuator
crank arm (about .707 of the radius).

3. Move damper to normal position and clamp connecting
link to connectors.

4. Check adjustment for proper operation by running actua-
tor and driven shaft between limits of travel.

Driven
Shaft ,. Actuator

.":’::’,,%X. Shaft.,__.____ ’_,,__,_,._’:_.-,,:.
,:i.::,/ oo

o
180

CAUTION
If crank arm does not provide proper travel, reset con-
necting link in linkage connector. NEVER ATTEMPT TO
TURN THE ACTUATOR SHAFT WITH A WRENCH OR
A CRANK. This may damage actuator gears.

Valve Installation The valve must be installed with the valve
stem upright. Install all single-seat valves (unless directional
arrow indicates otherwise) with pressure under the seat.

See AV-300 General Instruction sheet F-19068 for detailed
instructions when used as valve actuator.



Front Cover (1)

Indicator
Screw (1)

Indicator (1)

!
Cover

Screws (1)

Plunger Cam (2)

Plunger Assembly (2)

/

Connecting Pin (1)

II
Stem Extension (2)
1/2" thru 1-1/4"
Valve Bodies

Stem Extension (2)
1-1/2"thru 2"
Valve Bodies

(1) Included in AV-390
Common Parts Kit

(2) Included in AV-91, AV-92,
AV-93 or AV-94 Plunger
and Cam Kit

Stem Lock (1)

Packing
Nut*

Bracket Valve Body*
Nut* (typical 1/2" 1-1/4"

shown)

Valve Actuator

/
Ion Bushing (1)

Actuator

’ Mounting
Screw (1)

Mounting
Bracket (t)

Note: Items (1) & (2) included
in AV-391,392, 393 and
394 Valve Linkage Kits

*Not included in "AV" Kits

TYPICAL COMPONENTS FOR VALVE INSTALLATION

CHECKOUT

After the entire system has been installed, the following
checks for proper operation can be made.

1. Be sure that the system power is connected and on.

2. Be sure controller (manual or automatic) is operating
properly per system requirements.

3. When the controller (manual or automatic) energizes the
actuator it will run to the end of the stroke (180 clockwise).

4. When the controller (manual or automatic) de-energizes
the actuator, the spring will return the actuator shaft to its
original position.

5. Action of auxiliary switch:

C made to N.C. when actuator is de-energized.

C made to N.O. when actuator is energized and reaches
the end of stroke.

MAINTENANCE

A minimum of maintenance is required since the motor and
gear train are submerged in oil for continuous lubrication and
cooling and sealed in a die cast case. If necessary to refill the
actuator with oil, always use Barber-Colman immersion oil,
which is available in quart or one gallon cans (refill capacity

approximately 3/4 of a quart).

Normally, actuators are returned to the factory for recondition-
ing if the need arises. However, some field repairs can be
performed. Replacement of gear train parts or return springs
should not be attempted in the field. Refer to the repair parts list
for parts and kits available.

Auxiliary Switch
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GeneralInslmuc#ions CC.8111
Differential Controller

DEVICE INFORMATION
The CC-8111 Differential Controller is a proportional
controller which directly accepts either a 1000 Ohm
sensor input(s), a to 15 Vdc control signal, or a 135
Ohm slidewire input and produces a proportional volt-
age output signal which operates a relay giving two
position output control. This device consists of two
temperature bridges, a solid state control amplifier, a
comparator amplifier and a relay output stage. The
CC-8111 is used in systems where solid state tem-
perature sensing is desired to control electrically actu-
ated devices. Er4-Tb- E _.o .-r4e,.J

oF- oc-r"’-r PAJ

CC-8111

Part
Number

CC-8111-024

CC-8111-120

CC-8111-240

Units dual marked in C

Power SetpointReq. "A"50160 Hz)

24

41 to 95F
120

5 to 35C

240

nd F.

Adjustable Functions

Setpoint

41 to 95 F
5 to 35C

Diff.
Range

to 54F
Std.

By Added
Res.

1-400 F

Relay
Dropout

2 to 12 Vdc
(IV1 to Com)

Pin Selectable Functions

Throttling
Range

3,6 or 9F
1.6, 3.4
or 5C

Authority
Ratio

.5

.75
1.0

15.0
Aux.

Figure 1. Part Number Selection and Function Chart

Relay
Diff.

.5
1.0
2.0
4.0 Vdc

(IV1 to Com)

SPECIFICATIONS
1. Controlling inputs Designated as input "A" and

input "B".

A. Temperature One or two 1000 Ohm resist-
ance type temperature sensors (TS-8000 Series).

B. Slidewire transducer 135 Ohms. Requires
two resistors and connects to input "A" only.
See input wiring diagrams No. 5 for further
details.

C. Voltage signal to 15 Vdc. Requires removal
of jumper between OP1 and IV1 terminals.
Signal connected between IV1 (+) and COM

terminals.

2. Outputs

A. Relay SPDT with adjustable dropout and selec-
table differential of 0.5, 1, 2 and 4 volts.

Contact Rating 24 Vac 120 Vac 240 Vac
Amps (continuous) .5

Amps (inrush) 10 10 5

Pilot duty sealed (VA) 25 125 125

Pilot duty inrush (VA) 250 1250 1250

Figure 2.

B. Voltage signal 2 to 15V with a 10 ma. capacity.
Output terminals OP1 (+) to COM (-).

C. +20 1.5, + 1 Vdc with 35 ma. capacity. Sup-
ply can be used for powering other System 8000
controllers or adaptors.

D. + 6.2 _+.5 Vdc with 4 ma. capacity. Supply can
be used for powering System 8000 remote set-
point adjusters (AT-8100 Series) and auxiliary
bridges (CN-8101, TS-8601).

3. Supply Inputs. Requires 24, 120 or 240 Vac 50/60

Hertz depending on models selected, 4 V.A.

4. External Screw Terminal Nomenclature

+20

+6.2 8

SB
COM

L1

L2 1
GND

NC1

C1

NO1

NOTE
ON CC-8111 -024,

L1 & L2 ARE NOT
PRESENT. TERMI-
NALS ARE MARKED
24 Vac

Figure 3.

F-1 71 92-2



L1
L2
GND
NC1
C1
NO1
+ 20
IV1
OP1
+6.2--
ISA
AB1
ISB
COM

Supply voltage 50/60 Hz.

Chassis ground
Normally closed relay contact
Relay common
Normally open relay contact
+ 20 Vdc power supply
to 15 Vdc input (+)

2 to 15 Vdc output (+)
+ 6.2 Vdc power supply
Input "A"
Input, auxiliary bridges or setpoints
Input "B"
System common (-)

5o

6 mm
(.250")

4 mm
(.178")

Dimensions

L= 190 mm (7.5")

184 mm (7.25")
DEPTH 63 mm (2.5")

/(1.937")----TI w=98mm

DEFINITIONS
1.

Figure 4

Mode of operation Either direct acting or reverse
acting.

A. Direct acting (D.A.) means that an increase
in temperature at the sensor(s) causes the
CC-8111 voltage output (OP1) to increase.

B. Reverse acting (R.A.) means that an increase
in temperature at the sensor(s) causes the
CC-8111 voltage output (OP1) to decrease.

Reset control action The direction of reset deter-
mines whether input "A" setpoint is reset upward or
downward on a temperature decrease at input "B".

A. Direct reset: A temperature decrease on input
B resets input A setpoint downward.

B. Reverse reset: A temperature decrease on in-
put B resets input A setpoint upward.

ADJUSTMENTS & JUMPERS

See Figures 5 and 6.

INSTALLATION
1. Mounting

The CC-8111 can be mounted in any position on any
surface free from severe vibration or shock. Avoid
locations where excessive moisture or corrosive
fumes are present. The unit is provided with a
7-112 inch piece of 3-7/8 inch wide mounting track.
Mounting hardware required (not provided) is two
#8 screws. Ambient Limits: 40 to 140F.

Wiring Procedure

A. Codes: Make all electrical connections in ac-
cordance with job wiring diagrams and in com-
pliance with national and local electric codes.

Sensors: For sensor wiring, use No. 18 gauge
twisted pair cable (6 turns per foot or equiva-
lent) up to 200 feet. On runs over 200 feet, recali-
brate the system or use larger diameter wire.

CAUTION
Shielded cable (Belden No. 8422 or equivalent)
must be used when it is necessary to install the
sensor leads in the same conduit with power
wiring, or when it is known that high RFI/EMI gen-
erating devices are near. Ground the shield at the
controller only on the COM (-) terminal.

21 (j1514
Throttling AI, J3
Range "\\ t |.5
Selection BI 9_J4 \’" 1.75 Input B Ratio

,-I Selection
SPA =3’

SPB J2 Bridge B

Setpoint k 1 ) .COM
Adjustment

Stage Relay Dropout Adjustment

Relay Differential
Voltage Selection

J1

J2

TR OF C
A 3 1.6
B 6 3.4

Figure 5. Location Chart

2



Factory Definition/Function
SetCntrSensor

Sensor A
or

Sensor B

Bridge A

Bridge B

Setpoint
A/B

(SPA) (SPB)

Ratio
Authority
(ISB only)

Throttling
Range
(T.R.)

Relay
Differential

Relay
Dropout

Jumper

J1

J2

J3

J4

J5

Direct Acting

Reverse Acting

Direct Acting

Reverse Acting

Direct Acting

Reverse Acting

5-35C
41-95 F

.5 to 1

Jumper or
Terminal

Connection

Fig. 10

ISA to 6.2
ISB
ISA to COM
ISB

COM
6.2

COM
6.2

.5
.75 to 1 .75

1 to1 1
15 to 15

Aux.

3F (1.6C)
6F (3.4C)
9F (5C)

.5 Volt

A

A with
AB shorted

.5
1 Volt 1
2 Volts 2
4 Volts

2 to 12 Vdc

COM

6.2

70F
CAL

1:1

A

6V

Changes Res.
when temp.
changes

Resistance
voltage divider

Input AIB
temperature
adjustment

Amount of temp.
change of the B
bridge required
to reset the A
bridge 1 F.

Sets amplifier
volts per den.
change at ISA
input

Volts change
between
pullin and
dropout

Voltage where
the relay
drops out

Balco Res. Pos.
Temp. Coeff.

Provides a
voltage output
relationship
to sensor
resistance

Sensor AIB
temp. at which
OP1 to COM is
7.5 _+ .5 Vdc

Degrees temp.
change at ISA
input to produce
a 3 Vdc change
OP1 to COM

C1 makes to
NC1

Figure 6. Controller Setup and Definition Chart

OPERATION (Ref. FIG.7)
The CC-8111 Differential Controller consists of two tem-

perature sensing bridges with setpoint, one propor-
tional voltage control amplifier, one voltage comparator
amplifier with relay output and two power supplies.

Input A and B sensors Each requires a 1000 Ohm, at
21C (70F), resistance type (Balco wire) temperature
sensor. The sensor increases in resistance with an in-
crease in temperature (3.96 Ohms/C or 2.20hms/F).
These changes are detected by input A and input B
bridges.

Input A and B bridges Each bridge input accepts the
sensor resistance signal. The bridge converts the
resistance signal change into a dc millivolt signal
change. The output from input A bridge is fed to the pro-
portional control voltage amplifier. The output from
input B bridge is fed to the ratio selection network. Each
bridge can be connected for either direct or reverse act-
ing bridge output. This is accomplished on input A
bridge by connecting J1 jumper (redlblue) to the pin
marked COM for direct acting or to the pin marked + 6.2
for reverse acting. Input B bridge jumper J2 (white/blue)
is connected to the pin marked COM for direct acting or
the pin marked + 6.2 for reverse acting. Input A and B
bridges each have temperature setpoint adjustments.

Ratio selection network Ratio selection networks
allow selection of the desired input B bridge gain in

order to accomplish resetting type control systems. The
output of the ratio selection networks is fed to the pro-
portional voltage control amplifier.

Proportional voltage control amplifier The control
amplifier sums and amplifies the millivolts output
signals from input A and B bridges. The control
amplifier output is a proportional 2 to 15 Vdc signal
which is fed to the voltage comparator amplifier. The

amplifier uses overall negative feedback as a means of
gain adjustment. The gain adjustment becomes the
throttling range adjustment of the CC-8111.

Comparator amplifier This comparator receives the
variable voltage from the control amplifier and com-
pares it to the relay drop out and differential voltage set-
tings. As these points are exceeded, the comparator
changes state to operate the relay for two position
output control action.

CALIBRATION
The CC-8111 Differential Controller normally requires no
field calibration. The unit is factory calibrated for 7.5
_+ .5 Vdc output between OP1 and COM, when input A
and B sensors are at 21C (70F) temperature (1000

3



Input A
(1
"ms

-- IV1C - oP1

( ABI| Input A
,SA -I Bridge ,,, .I,

pr

-O- .atioS- Selection

Jumper COM COM Pins for
D.A. Output

’COM in onnectrs
+20

Propor-
tional
Voltage
Control
Amplifier

T.R. Adj.

2-15 Vdc

Lsignal

Power
Supplies

Comp.
Ampl.

.5 ,vv.

CC-8111

--I L

To Bridges
and Amp.

NO1

C1
-NC1

GND

Power
Input
50/60 Hz

Figure 7. Controller and System Block Diagram

Ohms resistance) and their respective setpoints set for
21 C (70F). The relay dropout voltage is factory set for
6.0 Vdc with a volt differential selected. A throttling
range of 3F and a ratio of 1:1 have been selected. The
input bridges are connected for (A) direct and (B) reverse
acting outputs. If field calibration becomes necessary
or a calibration check is desired, proceed as follows:

CAUTION: Line voltage is present on terminals L1 and L2.

1. Disconnect sensor to input A terminals. Replace
input A sensor with a 1000 Ohm _+.1% resistor
(SYZE-12987 test kit). Input A sensor will be con-
nected to the CC-8111 as follows:

A. Between ISA and + 6.2 terminals for direct act-
ing controller output.

B. Between ISA and COM terminals for reverse
acting controller output.

2. Disconnect sensor to input B terminals. Replace
input B sensor with a 1000 Ohm _+.1% resistor
(SYZE-12987 test kit). Input B sensor will be con-
nected to the CC-8111 as follows:

A. Between ISB and + 6.2 terminals for direct act-
ing controller output.

B. Between ISB and COM terminals for reverse
acting controller output.

3. Remove cover from CC-8111. Disconnect and tape
the J3 jumper (blue) on the CC-8111.

4. Disconnect all input leads for the AB1 terminal on
the CC-8111.

5. Connect a 20,000 Ohm per volt VOM between OP1
(+) and COM (-) terminals. Use a 15 to 20 Vdc
scale range.

6. Rotate setpoint A (SPA) to the black dot by 68F.
The VOM should read 7.5 _+ .5 Vdc. If not, rotate the
SPA shaft until 7.5 _+.5 Vdc reading is obtained.
Hold the shaft of the SPA firmly and then rotate the
pointer in a CCW direction until the pointer is on the
black dot by 68F on the dial scale.

7. Connect the J3 jumper (blue) to the 1:1 ratio pin.

8. Repeat Step 6 above but now use setpoint B (SPB)
adjustment.

9. Change SPA until VOM reads 6.0 -+ .3 Vdc. The relay
should have dropped out. If not, rotate stage pot
until relay dropout occurs.

10. The CC-8111 is now calibrated.

11. Replace all sensors and the cover to the CC-8111
and remove the meter.

4

CHECKOUT
1. Check nameplate for correct supply voltage and

measure with a VOM between L1 and L2 terminals
on the controller. If the supply voltage is not
present, check the power source for problems.

2. Check the 20 (- 1.5, + 1) Vdc supply by measuring
with a VOM between the + 20 + and COM ter-
minals. If the 20 Vdc is not present or is out of
tolerance, then:

A. Check to see if the 20 Vdc supply is overloaded
(35 ma. or greater).

B. External device shorting the 20 Vdc supply.

C. If neither A nor B above, consider the controller
as defective and replace.



3. Check the + 6.2 +/- .5 Vdc supply by measuring with

a VOM between the +6.2 (+) and COM (-) ter-
minals. If the + 6.2 Vdc is not present or is out of
tolerance, then:

A. Check to see if the 6.2 Vdc supply is overloaded
(7 ma. or greater).

B. External devices shorting the 6.2 Vdc supply.

C. If neither A nor B above, consider the controller
as defective and replace.

4. To check output operation, proceed as follows:

For input A: Pull jumper J3 and tape.

A. If the CC-8111 has been connected for direct

acting output operation, short the + 6.2 and ISA
terminals together. The voltage as measured
with a VOM between OP1 + and COM (-) ter-
minals should be 2.5 Vdc or less.

B. If the CC-8111 has been connected for reverse
acting output operation, short the ISA and COM
terminals together. The voltage as measured
with a VOM between OP1 + and COM (-) ter-
minals should be 15 Vdc or greater.

C. Disconnect short across ISA and + 6.2 or COM.

For input B: Pull jumper J1 and tape. Remove
sensor A.

A. Repeat A, B and C above, except substitute ISB
in the place of ISA.

5. Reconnect jumpers and sensors and the system is

ready for operation.

APPLICATIONS
The units are shipped with input (A) direct and (B) re-
verse acting connections, throttling range (TR) at 3F,
ratio 1:1 and relay differential set to volt. Other bridge
connections will require recalibration.

Single Input
The controller may be used for a single input on either

input A or B. The bridge action, sensor connections and
internal connections are shown below.

Input

A

Bridge
and Input
Action

Direct
Acting

Reverse
Acting

Direct
Acting

Reverse
Acting

Internal Connections
Sensor

Connection

J1 disconnect and tape, J2
to COM, J3 on 1:1 ratio pin

JltoCOM, J2disconnect ISAand +6.2
and tape
J1 to +6.2, J2 disconnect ISA and COM
and tape

ISB and + 6.2

J1 disconnect and tape, J2
to +6.2, J3 on 1:1 ratio pin

ISB and COM

Figure 8.

Dual Input

The controller can be used as a control with reset action

by using both A and B inputs. Determine the mode of
operation of input A control, select the ratio of authority
of input B and determine the reset control action. Set up
the controller per the chart below.

Input A Sensor A J1 to Reset Action

Action Between Pin of Input B

Direct + 6.2 Direct Reset
Acting and ISA COM Reverse Reset

Reverse iSA Direct Reset

Acting and COM +6"2 Reverse Reset

Figure 9.

J2 to Sensor B
Pin Between

+ 6.2 ISB-COM
COM ISB-+6.2

COM ISB-+6.2

+6.2 ISB-COM

On dual input applications, J3 is connected to desired
ratio pin. For additional ratios, connect jumper J3 to
"AUX" pin and add additional resistors as shown below
(See Figure 5 for location of pins and jumpers):

Aux. Resistor Value
Ratio

(Connect between Aux. Pins)

2.5:1 29.4K, _+ 1%, metal film

5:1 57.6K,
__
1%, metal film

10:1 115K, _+ 1%, metal film

20:1 221K, +/- 1%, metal film

Figure 10.

Differential Inputs

The controller can be used to respond to the difference

between inputs A and B. Use sensor on ISA in the higher
temperature media. Set differential to be maintained on

SPA and SPB using SPA minus SPB as the selected dif-

ferential number. Set ratio to 1:1.

Input

A

B

Sensor
Connects

Jumper Relay
Connection Energizes

ISA-6.2 J1 to COM

ISB-COM J2 to 6.2

Inc. Temp. A

Dec. Temp. B

Figure 11.

The CC-8111 differential range can be extended by set-
ting SPA to the black dot by 68F and placing the

resistor selected from the table below between 6.2 and

AB1 terminals. This will fix SPA to the indicated degrees

in the table. The differential will be this fixed value

minus the setting of SPB.

Setpoint A Resistor
Degrees F +/-5% ll4Watt

150 130K

200 82K

250 56K

300 43K

350 36K

40O 30K

450 27K



Typical Control System Wiring

Outside
Air
TS-8501
Input B

Discharge
Air Sensor

Note: 2 to 15 Vdc D.A. Signal

/\ Blue, Corn,

+ Yellow, IV1

Optional
CC-8111-120

L_

+20

,lVlOP1
+6.2
ISA
AB1
ISB
COM

GND
NC1
C1

NO1

5 Additional Systems
8000 Controlled Devices

120 Vac 50/60 Hz

Controlled
Device

Figure 12. Discharge Temperature Control with Outdoor Air Reset

Note: Connect J2 jumper to COM and refer to dual input
setup procedure.

Tank 2
TS-8201
Input B

Note:
Tank For temperatures
TS-8201 between 250 and 450F
Input A use TS-8204

CC-8111-120

+20,, IV1
OP1 L1
+ 6.2 L2
ISA GND
AB1 NC1
ISB C1
COM NO1

120 Vac 50/60 Hz

Controlled
Device
ie: Pump

Figure 13. Tank Differential Temperature Control

INPUT WIRING DIAGRAMS
1. Temperature Sensor(s) Input (Standard).

Direct acting DA, Reverse acting RA.

Room Sensor With Setpoint

Input A (J1)
Terminal DA RA

7 6.2 COM

8 ISA ISA

Setpoint A
adjusted for
21C or 70F

Input B (J2)
DA RA
6.2 COM

ISB ISB

Setpoint B
adjusted for
21C or 70F

2. Remote SetpointSo

Used with direct acting or reverse acting sensor
inputs.

Input A Input B

Wire DA RA DA RA

Red 6.2 COM 6.2 COM

Yel AB1 AB1 AB1 AB1

Blue COM 6.2 COM 6.2

Note: Adjust SPA and SPB adjustments in CC-8111 for
21C or 70F. Ratio select set for 1:1.

Sensors Without Setpoint

Input A (J1)
Terminal DA RA

7

BIk

8

BIk

Input B (J2)

DA RA

6.2 COM 6.2 COM

ISA ISA ISB ISB

6

3. Night depression and/or morning warm-up.

AT-8258-101

AT-8158

Switch could be
time clock

relay N,O, contact

Wire Direct Reverse
Acting Acting

Red 6.2 COM
Yel AB1 AB1

Blue COM 6.2



4. Temperature indication and control.

Note: Use sensors
without setpoint coiCom I_CC.811;,AB1

] ) Note: Must
be connected
4 to 5 for

Note: Meter Direct Actin0
Span Selection

ASP-500 Series
Indication Meter

Note: 1K 1% resistors
furnished with TSP-8101

Input A
Wire DA RA
X 6.2 ISA

Y ISA COM
J1 to J1 to
COM 6.2

Input B
DA RA
6.2 ISB
ISB COM
J2 to J2 to
COM 6.2

Note: For temperature indication and control on input B,
OP1 of the TSP is connected by a resistor, selected
from the table below, to AB1 of the CC-8111. Connect
CC-8111 jumper J3 as shown in the table for the ratio
selected.

Table

Ratio

1:1

5:1

10:1

15:1

20:1

R Value Jumper J3 Connects To

None 1:1 ratio pin.

Aux. ratio pin. 57.6K,45.3K, _+ 1%, MIF
_+ 1% between auxo pins.

Aux. ratio pin. 115K,102K, _+ 1%, M/F
+ 1% between aux. pins.

158K, _+ 1%, MIF 15:1 ratio pin.

Aux. ratio pin. 221K,215K, _+ 1%, M/F
_
1% between aux. pins.

5. 135 Ohm slidewire--lnput A only.

2.67K. +_ 1% Input A
DA
6.2

ISA

RA
COM
ISA

Note: Adjust SPA in CC-8111 for 21C (70F). Discon-
nect J3 jumper and tape end. Do not use TR greater than
3F on CC-8111.

6. Solar compensation using TS-8531 sensor and
CN-8101 auxiliary bridge.

Unshaded
Element

Shaded
Element

Il/OLr::dgse

Sensing
Elements I--..,, I.,,.-L-+ 6.2--,- I’ I-,,--I- COM

Black
LeadsfS 853!

Solar
Sensor

CC-8111
Inputs

TS-8531
Sensor Leads

Orange
Orange
Black

Black

Direct
Acting

ISA
ISB

ISE
ISF

Reverse
Acting

ISE
ISF

ISA
ISB

Note: No calibration of CN-8101 required.

CN-8101 Degrees Reset

Ratio Setting (No Sun to Full Sun)
.5:1 70F

1:1 35

5:1 7

10:1 3.5

20:1 1.75

CC-8111 Solar Compensation Reset Action
Input A Connected for:. Increased Sun Load
Action Resets Setpoint A:

Direct Direct Acting Down
Acting Reverse Acting Up

Reverse Direct Acting Up
Acting Reverse Acting Down

7. AD-8501 Automatic Reset Adaptor.

+20

IV1
CC-8111

COM Terminals

OP1

Automatic Reset

AD 8501 +20-- IV1 OP1 -Notes:

1. Remove jumper between OP1 and IV1 on CC-8111.

2. Can be used with either D.Ao or R.A.



8. Humidity control only--reverse acting CC-8111 out-
put only.

Yel AB1
HS-8101 IBluor -- Corn
HS-8201 IPur

120 Vac
50/60 Hz

Notes:

AE-206

1K,1% +62

ISA

Note: 1K, _+ 1%
wire wound resistor
not furnished

1. SPA adjustment becomes system calibration adjust-
ment only.

2. Disconnect J2 jumper (wht/blu) and tape end.

10. Power Monitor Control Override.

Note: Remove jumper between OP1 and IV1 terminals of
CC-8111. Power an isolation relay through the power
monitor output contacts and wire the isolated contacts
as shown below.

Isolation Relay ;,l__(C ---OP1 IControlled by m IV1 CC-8111
Terminals

Power Monitor = NO COM

9. Humidity indication and control--reverse acting
CC-8111 output only.

Yel

HSP-6181or Blu

HSP-6381

5
120Vac L1

50160 Hz L2

ASP-301

562K _.+ 1%

AA,-I._.... AB1+ -- COM

_ASP-581 Meter

--- ISA

1 910 o"ms _+ 1%

COM

Note: Resistors
furnished with
HSP’s

Notes:

1. J1 jumper (red/blu) must be connected to pin marked
+ 6.2.

2. Disconnect J2 jumper (wht/blu) and tape end.

3. SPA adjustment can be used for setting humidity
control point.

F-17192-2BK

BaPDeP.Colman Coml anLI
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Solid State Sensing
Temperature and Humidity
Series TS-80O0 and HS-8000

Temperature Sensing

GENERAL INFORMATION

Sensing is accomplished by the use of a temperature sensitive
Balco resistance wire packaged in the form of room, duct,
averaging and outdoor type configurations. The design of the
entire system is around a 1000 sensing element at 70F.

WIRING

Make all electrical connections to the element in accordance
with the installation and wiring diagram for the job. Comply with
national and local electrical codes. Do not use the element box
as a junction box for other control circuits. It is generally
advisable to use flexible conduit for connecting box to rigid
conduit. Restrict element leads to shortest length practical.
Barber-Colman twisted cable or factory approved cable
should be used.

TS-8100 Series

Duct/Immersion--VE

Outdoor,
TS-8501

Immersion
TS-8201-106

TS-8400 Serle

Part No. Use Location Mounting Terminal Code Wiring

TS-8101

TS-8111

TSo8201

Room Sensor
w/o Setpoint

Room Sensor
w/Setpoint

Wall

Wall

Duct
Immersion
7" Immersion
Length

Mounting
Screw

Printed
Circuit

Board

Duct or
Well
AT-215
3/4" NPT

AT-215 Thermowell
Immersion Temperature

Immersion WellTS-8201
4" Insertion AT-225

-106
Length 1/2" NPT

TS-8331 Lagged DuctSensor

TS-8405 5’ Average Duct

TS-8422 22’ Average Duct

(2) l/8"Dia. /l"Dia.
-() __?oles_.

_
._.,,,," ()-

/, 3-1/2 "Duct Mounting Dimensions

() } Output
(R) Terminals

Pigtails:

Black }Black (C) Controlling

Black }Black (L)* Controlling

*Found only on the TS-8331

Outdoor
Air

Outside of
Building

Mount on Face of Ceiling Diffuser. See Instructions Pigtails: Black
TS-8241 Diffuser Ceiling for B-C Models PB, PS or SFS, SFB Pg. 2 Black

TS-8261 FixtureLight FixtureLight Mount in Return Grill of Light Fixture
Pigtails: BlackBlack

TS-8501

TS-8533

Pigtails: BlackBlack } Controlling

Orange } Element
Orange (Solar)

Red } Heater
Red (Econostat)

Outside of
TS-8531 Solar

Building

Econostat Outside of
Building

Use Conduit Connectors

LITHO IN U.S.A. F-14970-4



Solid State Humidity Sensing

Sensing is accomplished by the use of a nonorganic resist-
ance type material which will be housed either in a room or
duct type mounting base. Selection of the proper AH-100
series element will provide the capability of control over a 15%
range. Elements are available through the span of 5% to 95%
R.H.

The average resistance of each element at midrange is
approximately 22,000 ohms; except the violet element, which
is 50,000 ohms. A resistor of appropriate value may be substi-
tuted in the bridge circuit to verify the element resistance.

CAUTION

DO not measure resistance of element with an ohmmeter,
as DC voltage across the element will cause polarization and a
new element will be required. Basic element is not repairable.
Order a replacement from the factory or local branch office.

CARE OF ELEMENT

The elements are wrapped with a moisture pervious cello-
phane, which actually is an air filter. On installations using duct
elements, where air velocities are reasonably high do not
remove cellophane. Always install element with wrapping so
that perforations in cellophane are on downstream side of air
currents. Punch more holes (only in downstream side of cello-
phane) to increase element sensitivity.

TABLE 1.

Air Flow

::
Perforations
in Cellophane
Should be on
Downstream
Side

Part Sensing Relative
Element HumidityNumber Color Range

AH-100 Violet 85% to 95%

AH-101 Blue 70% to 85%

AH-102 Green 50% to 70%

AH-103 Yellow 40% to 55%

AH-104 (C)range 30% to 45%

AH-105 Brown 10% to 30%

WIRING

Make all electrical connections to the device in accordance
with the installation wiring diagram for the job. Comply with
national and local electrical codes. Restrict element leads to
shortest length practical, using three conductor twisted cable,

18 gauge minimum.

CAUTION

Power wiring must never be installed in the same conduit.

LOCATION

Locate the sensing element where it will be exposed to unre-
stricted natural air circulation and to the average conditions of
the controlled space. Do not locate it near extreme sources of
heat, cold, or moisture.

Duct
HS-8200 Series

Room
HS-8100 Serles

AH-100 Series
Humidity Element

Setpoint
Pins

CALIBRATION

1. Place DC-VOM on output of CP-8102 controller, OP1 (+)
and COM (-).

2. Read humidity at the sensor.

3. Place jumper on proper pin, per chart below.

4. Adjust the controller (CAL A) to 7.5 Vdc output.

5. Refer to CP-8102 literature if further details are required.

GENERAL INFORMATION

Setpolnl Pin Number



MOUNTING OF DIFFUSER SENSOR TS-8241

Sensor should be mounted to the face of the ceiling diffuser so
that it projects downward into the room. See Figure 1. If the
diffuser has an adjustable pattern, the discharge air direction
must be adjusted to a horizontal pattern. This will insure a
representative sample of room air over the element (Figure 2).
The transmitter will not perform satisfactorily if the discharge is
adjusted to a vertical pattern.

Flgure 1.
Sensor Mounted In Perforated Face Celllng Dlffuser

Model PB or PS

",,\ -’,
Discharge Air/ { I Induce, FteA,r

Figure 2.
Room Air Induced over Sensor by Discharged Air

A 7/16-inch hole is required in the diffuser face for mounting.

The SFS and SFB louver faced diffusers are available in nine
air patterns, both in the square and rectangular design. For
proper installation, use Table 2 which shows sensor location
and the mounting figure referred to in the installation proce-
dure. APNS-1 07 must be ordered separately.

SENSOR MOUNTING PROCEDURE ON SFS
AND SFB USING APNS-107 KIT
1. Drill a 5/16" hole for sensor leads.

a. Fig. 3. Locate hole center on an angled surface about
5/16" from an edge of the 1/2" square so as to avoid
drill contact with the welded center plate mounting
brackets.

b. Fig. 4. Locate the hole center on one louver about
5/16" from junction of two center back to back
louvers.

c. Fig. 5. Locate hole center on an end louver about
1/2" from the junction of the louver and the mounting
flange.

2. Bring field leads through the 5/16" hole. If required,
remove the louver assembly from the mounting flange.

3. CentertheAPNS-107bracketoverthe5/16"hole(useas
a template) and drill 1/8" holes for the mounting screws.

a. Fig. 3. Drill two holes near edges of square center
plate.

b. Fig. 4. Drill two holes, one each on bottom edge of
back to back louvers.

c. Fig. 5. Drill one hole on end louver.

4. Assemble the sensor to APNS-107 bracket as shown in
Figs. 3, 4, and 5.

Fig. 5. Cut off one side of APNS-107 as shown.

5. Make field connections to sensor leads and push leads up
through the 5/16" hole.

Wrap friction or electrical tape around the leads and fill the
5/16" hole, preventing direct primary air passage over the
sensor.

6. Attach APNS-107 as shown in Figs. 3, 4, and 5 using #6
screws.

Fig. 5. Cover the crack between the end louver and mount-
ing flange at least 12" on each side of the sensor. A 24"
length of 3/4" tape stuck to mounting flange can be used.

7. The sensor installation is complete.

Square
\

Center N /"7 5/16" Hole
pe Filler

#6Mounting / \ APNS-107
Screws

/// Tte.nS:o4
Bracket

Figure 3

center Luvers

5/16" Hole
e Filler

#6Mounting / \ ’APNS-107
Screws /TS 8241\ Bracket

Figure 4

End

T,F’[L,uve Mounting

Figure 5



TABLE 2. SENSOR LOCATION AND FIGURE
SHOWING MOUNTING DETAILS

Air
Pattern

5
6
7
8
9

Center of
Diffuser

Sq. Rect.

Fig. 3 Fig. 4

Fig. 4

SENSOR LOCATION

Center of
Side with
No Air
Throw

Sq. Rect.

Fig. 4

Corner
Opposite

Air
Throw

Sq. Rect.

Fig. 3 Fig. 5

End
Opposite

Air
Throw

Sq. Rect.

Fig. 5

TS-8241 must not be located nearer than 18" from a wall or
corner of a room when used on air patterns 2, 6, 7, 8, or9. This

allows space for induced air to pass over TS-8241.

AIR PATTERNS (As Viewed from Diffuser Face)
Number is air pattern designation when ordering.

0 2 3 54

7 8 9

Package

Sensor

Input

Adjusl

Voltage

Output

Power
Supply

Specifications

Load

Power

Room
Llghl
Fixture
Diffuser*

Size** 4%x 23/,x 1%

Mounting Wall

Mounllng Position Vertical

Connection Terminals

Ambient Temp. Limits -40 to 250

1000Reielance

Sensitivity 2.2 F

Length

Control Range

Impedance

Setpolnt Range 55 to 85

Calibration Range

Throttling Range

Ratio

Impedance

Range

Reference

Voltage

Current

Regulation

Voltage

Current

Voltage

Current

Temperature Sensors Humidity Sensors

Sensors must be
Selective ordered separately.

Duct/
Averaging Ratio Refer to Sensor Range

Immersion
Discharge Table 1.

Room Duct

43/x3’/2x9V8 43/x3Yx 43/x3V2x9Y8 4%x23.4x1% 4%x3’/x9V8

Duct/
Duct Duct

Immersion

Vertical Vertical Vertical

Pigtails Pigtails Terminals

-40 to 250 -40 to 250 -40 to 250

000 1000 Q 1000

2.2 /F 2.2 2/F 2.2 ’/F

6" 5’ or 22’ 6"

Wall

Vertical

Pigtails

35 to 135

Duct

Vertical

Pigtails

35 to 135

Up to
20% R.H

+5%

5 to 20/1

Up to
20% R.H.

+5%

Negative Negative Negative

6.2 Vdc +.4 24Vac+10% 24Vac+/-10%

mA 25 mA 25 mA

F-14970-4 BK
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L;ener’alInslmucCion$

Solid State Controlled Device
Single Stage Relay CC 8101
Two Stage Relay CC 8102

Time Proportioning Relay CC 8103

General Information: Staging relays, Figure 1, are offered
in various configurations which include single stage, dual
stage, and dual stage with one stage containing heat
anticipation. These staging relays require 120 volts AC for
power source and contain a 20 voh DC regulated power
supply which is used to supply power to other modules,
such as controllers and adaptors. The staging relay receives
a 1-15 volt DC input signal and by means of adjusting the
drop-out voltage of each stage, the relays may be made to

operate at any voltage in this 1-15 volt span. The
differential of the relay is adjustable by selecting the proper
pin on the printed circuit board.

The time proportioning version of the staging relays can be
used to control heating-cooling applications. The heating
side is built with a heat anticipation circuit which provides
time proportioned control of electric heat. The second
relay in the module can be used for cooling which would be
connected to a single stage DX coil.

Adjustments: The staging relay has a potentiometer which
will set the drop-out point of each relay between 2 12
volts 19(2. It also contains fLxed deadband (pull-in to

drop-out) of 1/2, 1, 2, and 4 volts DC, Figure 2. Pull-in
point represents drop-out voltage plus deadband voltage
setting.

Ambient Temperature Limits:
Minimum +40F; Maximum +135F.

Installation Information: The module is designed to be
track mounted and located in a local control panel. The
unit is provided with a 7-1/2" piece of mounting track to

permit quick and easy panel mounting, in a horizontal or

vertical position. Location should be such that the unit is

not subjected to severe vibration, shock, or ambient
temperature conditions.

Make all connections in accordance with job wiring
diagrams, complying with all national electrical codes.
Wiring terminations are made on screw terminals located on

the end of the printed circuit board. See Figure 3, 4, 5 for
module wiring.

Construction: The CC 8101, 8102, and 8103 relays are

designed primarily for track mounting in a local or central
control panel. However, they can also be located inside the
AD 8910 enclosure for remote feld mounted installations.

"riND STAGE SHOWN

Figure 1

RELAY1 DROPOUT
DIFFERENTIAL ADJUST

RELAY2
DIFFERENTIAL

Figure 2

DROPOUT :2
ADJUST

LITHO IN U.S.A. F-14966-1



CONTROLLED DEVICE
CONTROLLER

OUTPUT
+20 OR RED.

OP1 OR
YELLOW

COM OR-
BLUE

ONE STAGE
RELAY LI

20VAC

NOI--

1--

IV2 I101

(W 7V:"; H 4")

Figure 3

’20 VAC, 60 Hz

RELAY No.

FACTORY SET:
DROPOUT: 6VDC
DIFFERENTIAL: VDC

CONTROLLED DEVICE
CONTROLLER

TVO STAGE
OUTPUT EIELAY

120 VAC
+20OR- .+z0 rl LZ--
RED

lE I11NOI
IV2 1071NOZ---- L__J NCZ--
W 7V:"; H 4"’)

OP1 OR-
YELLOW

COM OR-
BLUE

Figure 4

"0 VAC, 60 Hz

RELAY No,

FACTORY SET:

,_-7 DROPOUT: 6VDC
DIFFERENTIAL: VDC

RELAY No. 2

FACTORY SET:
DROPOUT: 8VDC
DIFFERENTIAL: VDC

CONTROLLER
OUTPUT

+20OR RED

OPIOR YELLOW

COM OR BLUE--

CONTROLLED DEVICE
TIME PROP.
STAGE RELAY LI

IZ0VAC- 120VAC, 60Hz

NOI"

C’-- RELAY No.

FACTORY SET:
--IVZ 10 NO2 DROPOUT: 10VDC-- CZ- DIFFERENTIAL: VDC

OM NC2
W 7V"; 4")

RELAY No. 2
Figure 5

FACTORY SET: (NON-ADJUSTABLE)
6 VDC INPUT 100% DUTY CYCLE
7.5 VDC INPUT 50% DUTY CYCLE (45 SEC)
9 VDC INPUT 0% DUTY CYCLE

Calibration:

1. Apply power to relay module.

2. Connect VOM to input terminals IV1, IV2 and COM.

3. Set input voltage to desired drop-out voltage (IV1).

4. Adjust stage one for relay drop-out (R1).

5. Repeat steps 3 and 4 for stage two (R2).

6. Set differential to desired setting.

Service:

1. Check wiring per job wiring diagram.

2. Measure with VOM

A. Power 120 VAC terminal L1 and L2.

B. Power supply 20 VDC terminal +20 and COM.
C. Input 1-15 VDC terminal IV1, IV2 and COM.

3. Consult EN 111 for additional service information.

F- 14966-1 BK

Bar.l er,.Colman Company
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Gener.allnsCr’ucbions
Signal Adaptor for Dual Output

Sequenced Control
AD-8122, AD-8123, AD-8124

GENERAL INFORMATION
The Signal Adaptors for Dual Output Sequenced Control are
used as add-ons to the output of standard System 8000 Solid
State Controllers. The input voltage, as applied to the signal
adaptor from the controller, is distributed to each of the two
control output ramps. A controller output change of 1.5 volts
will produce a 3 volt change in each of the outputs of the
signal adaptor.

The two outputs make it possible to establish a temperature
span between heating and cooling control from one con-
troller setpoint. Proportional or two-position control is
available from the adaptors depending on what System
8000 controlled device you are controlling with the 6-9 volt
dc output.

FEATURES

Three models, AD-8122, two direct acting outputs (DA-DA);
AD-8123, one direct and one reverse acting output (DA-RA);
and AD-8124, one reverse and one direct acting output
(RA-DA), are available. The AD-8122 (only) outputs have
different operating sequences depending on whether the
controller output is direct-acting or reverse-acting. AD-8123
and AD-8124 are for DA input only. See the Adaptor Control
Outputs section.

The compact design permits mounting on the back of the
TP-8101 thermostat, on a track mounting in a panel or
separately. Wiring and system span setting is shown on the
face of the adaptors. Color coding is compatible with Series
8000 devices. The two slope control output with adjustable
span conforms with ASHRAE 90-75 Standards.

PERFORMANCE

Ambient operating temperature
18 to 60C (0 to 140F).

Ambient storage temperature
-40 to 71 =C (-40 to 160F).

Power supply input -12 MA @ 20 Vdc maximum +2.

Input signal 2 to 15 Vdc as produced by System 8000
controllers or any 2 to 15 Vdc source.

Adaptor output signal Two outputs each producing a con-
trol signal of 5.5 to 9.5 Vdc as the controller signal changes
from 6 to 9 Vdc.

Total system throttling range Determined by T.R. setting
on controller times the span setting of the signal adaptor.

Deadband between adaptor outputs Equal to the total
throttling range (T.R.) minus the T.R. of the controller.

Mounting dimensions 95 mm (33A") high x 38 mm (11/3,,)
wide x 16 mm (") deep.

95 [3-3/4]

’--38 [1-112] No. 10
Screws

Dimensions in Millimeters with Inches followed in brackets

Figure 1

CONSTRUCTION AND USE

The adaptor with 228 mm (9 inch) pigtail leads is housed in a
stainless steel mounting bracket suitable for attachment to
the back of a TP-8101, screw or tape mounting to a panel, or
snapping into a standard System 8000 plastic track.

The adaptors can be used with any System 8000 device
which has a proportional 2-15 volt dc output. Some of the
controllers that can be used with the AD-81XX Series are
CP-8102, CC-8104 and TP-8101.

OPERATION
The two adaptor outputs operate in sequence. When the
controller is at setpoint with a controller output of 7.5 volts,
one output may be completely through its control range
(depends on span setting) and the other not yet entering its
control range. The second output will begin control as soon
as the input voltage has covered the established span or
deadband. The deadband or span between the output ramps
is controlled by the controller T.R. setting and the adaptor
span pot setting. It will not allow control action to begin until
a programmed temperature differential has been met. Con-
trol span may be adjusted from to 2.3 times controller T.R.;
separation will be reasonably symmetrical about the center
value. The total system throttling range between the full
heating and full cooling control point is found by multiplying
the controller throttling range by the span pot scale setting
on the signal adaptor, i.e., T.R. on a TP-8101 is set at 3.4C
(6=F) times 1.7 on signal adaptor setting for (ASHRAE 90.75)
to 5.5C (10=F). System span would be 5.5C (10=F) less
controller T.R. of 3.4"C (6=F) which equals 2.2"C (4F) span
or deadband.

F-16770
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Total throttling range (T.R.) is equal
’to the T.R. ofthe controller times
to the span setting of the AD-8122.

The deadband is equal to the total
rottllng range (’r.R.) minus the T.R.
of the controller.

The throttling range (T.R.) of one
ioutput is equal to one half the T.R.

of the controller.

yell red leads

AN122

Input Voltage from Controller (Vdc)

Above example is typical for controller
with 6F T.R, 73F setpoint, and 1.7 span
setting on AD-8122

1.5
Vdc

Output "A"-
yellblk leads

1.5
Vdc

Total throttling range (T. R.) is equal
to the T.R. of the controller times
the span setting of the AD-8123
AD-8124.
The deadband is equal to the total

-throttling ran0e (T.R.) minus the T.R.
of the controller.

The throttling range (T. R.) of one

joutput is equal to one halt the T.R.
of the controller,

Output "B"
yel red leads

Input Voltage from Controller (Vdc)

Above example is typical for controller
with 6F T.R., 73F setpoint, and 1.7 span
setting on AD-8123 AD-8124

AD123
AD124

Three models are available:

AD-8122 (DA-DA)
AD-8123 (DA-RA)
AD-8124 (RA-DA)

NOTE:
1. A DA output is direct acting with respect to a Direct

Acting input voltage.

2. A RA output is reverse acting with respect to a Direct
Acting input voltage.

A wiring schematic is shown on the face of the signal
adaptor.

Color coding is compatible with System 8000 devices.

Blue is common.
Red is + 20 Vdc power supply.
Yellow is output (two separate wires): output A yellow
with a black stripe; output B yellow with a red stripe.

Orange is input to the signal adaptor and is connected to
the yellow wire of a TP-8101 or to the output (OP1) of a
controller.

Typical Wldng Connections

/

t Red +20.__.._)
TYPICAL I

CONTROLLER IYellow (OP1) Orange
TP-8101 or T
CP-8102 iB,u CO.)/ B,ue

To Other % ]
Controlled
Device
(Optional) I
i Yel (IV1)

Blue (COM)

Red + 20)1
CONTROLLED

Blue(C_ DEVICENo.
OUTPUT "A"

AD-8122
AD-8123 Attach only if both
AD-8124 controlled devices are

MP-52XX series actuators

YeI-Red Yel (IV1) CONTROLLED
DEVICE
No. 2

Blue (COM)
Red OUTPUT "B"

/

CONTROLLED
DEVICE

AD122, AD123, AD124 Field Wldng Diagram



ADAPTOR CONTROL OUTPUTS
The outputs action shown for all three signal adaptors is
based on having a direct acting input from the controller.
One adaptor AD-8122 (DA-DA) can be used with a reverse-
acting controller input to obtain a reverse action output on
both adaptor outputs. When using a reverse action input the
’A" and "B" outputs of the adaptor will change authority
positions, i.e., "A" output is first energized with direct action
Input and ’B" output is first energized with reverse action
input.

NOTE: AD-8123 and AD-8124 can be used only with direct
acting controller input.

SYSTEM
80OO

CONTROLLER

Red, + 20

2-15 VDC
Direct Acting
Output
Yel, OP1

Orange

Blue, COM

AD-8122, AD-8123,
AD-8124

INPUT
SPLITTER
BRIDGE
with

SPAN ADJUST

VOLTAGE
REGULATOR

15V

VOLTAGE
AMPLIFIER
with 2 TIMES

GAIN

VOLTAGE
AMPLIFIER
with 2 TIMES

GAIN

YeI-BIk

(Output A)

YeloRed

(Output B)

Blue

Red, + 20

Yel IV1

Blue, COM

Yel, IV1

Blu, COM

CONTROLLED
DEVICE
No.

CONTROLLED
DEVICE
No. 2

Basic System and Adaptor Block Diagram

TP-8101

AD-8122
AD-8123

I. AD’r124 jFront

_=11 NIIEI.,..
/

Controlled
Devices

(See Field Wiring Diagrams
for details)

MOUNTING AND WIRING TO TP-8101
1. Mounting on TP-8101

Push the three wires of the TP-8101 through the round
hole in the adaptor from the back to the front. (See
picture.)

2. Wiring to TP-8101

a. Connect the blue wire from the TP-8101, the blue wire
from the adaptor and the blue wires from the con-
trolled devices together.

b. Connect the red wire from the TP-8101 to the red wire
from the adaptor and the red wire from one of the con-
trolled devices together. (THE RED WIRE ON THE
OTHER CONTROLLED DEVICE(S) SHOULD BE
TAPED IF NOT USED ELSEWHERE.) Connect all red
wires if controlled device is Series MP-52XX.

c. Connect orange wire from adaptor to yellow wire from
TP-8101.

d. Connect the yellow adaptor wire with the black stripe
(output A) to its control device and the yellow adaptor
wire with the red stripe (output B) to its control device.
This completes system connections. Set system span
to desired setting and check operating sequences.

e. Except for T.R. selection, the thermostat does not
require special or further calibration simply because
this adaptor is being used.



TRACK MOUNTING AND WIRING TO OTHER
SERIES 8000 DEVICES

1. Connecting to Other 8000 Sedes Devices

Snap the signal adaptor into plastic track or mount with

screw holes, #10 screws.

2. Wiring to Other Oevlees

a. Connect the blue adaptor wire and blue wires from
controlled devices to controller common (COM).

b. Connect the red wire of adaptor and red wire from one
controlled device to the + 20 terminal on controller.
(THE RED WIRE ON THE OTHER CONTROLLED
DEVICE(S) SHOULD BE TAPED IF NOT USED
ELSEWHERE.)

c. Connect the orange wire from adaptor to OP1 terminal
of controller.

d. Connect the yellow adaptor wire with the black stripe
(output A) to its control device and the yellow adaptor
wire with the red stripe (output B) to its control device.
This completes system connections. Set system span
to desired setting and check operating sequences.

e. Except for T.R. selection, the controller does not
require special or further calibration simply because
this adaptor is being used.

Typical
CP-8102
CC-8104
Etc.

YeI-BI YeI-Red

To Controlled Devices

(See Field Wiring Diagrams
for details)

AD-8122
AD-8123
AD.8124

Banl e/,.Colrnan CompanLI
CONTROLS DIVISION
1300 Rock Street, Rockford, Illinois, U.SA., 61101

F-16770 BK LITHO IN U.S.A.
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ELECTRONIC

ACCESSORIES

AT-8122
AT-8155
AT-8158
AT-8222-101
AT-8258-101
AT-8435
AT-8521
AT-8522
AT-8561
AT-8562
AT-8563
Remote Setpolnt Adjuster

For use when setpoint is to be remote from the
controller or to obtain setpoint range required
for the application. On all electronic con-
trollers except CP-8102 internal setpoint
becomes system calibration (set at 70F).
When using remote setpoint adjuster on
CP-8102: disable setpoint "A" by moving
jumper Jt to JC2; disable setpoint "B" by
moving jumper J2 to JC4. Units are designed
for surface mounting. Can be mounted on
AD-8954 for panel mounting. AD-8954 can
snap into AD-8953 mounting track. Power
requirements: +6.2 Vdc 1.2 mA. Wiring
connections: Color coded pigtail leads.
Ambient limits: 40 to 135F. Dimensions:
Plate 1-7/8" wide 2-1/16" h=gh; allow
1-1/2" depth behind plate for mounting.
Requires a 3/8" dia. mounting hole.i

ACCESSORIES:
AD-8953 Mounting Track (Requires

AD-8954);
AD-8954 Panel Mounting Bracket

OPTIONS: None

Remote setpoint
adjuster with scale

Remote Setpoint
adjuster with scale

Dial Rankle*

0 to 200F
(-17 to 93C)

AT-8122 20 to 120F
(6 to 49C)

AT-8155 Remote setpoint 50 to 250F
adjuster with scale (10 to 121 C)

AT-8158 Remote setpoint 55 to 85F
adjuster with scale (13 to 29C)

AT-8222-101 Scale for use with
AT-8122 (Humidity) 20 to 100%

AT-8258-101 Scale for use with Deviation scale
AT-8158 (Night Setback) +15F (+/-8C)

Remote Setpoint
50 to 450FAT-8435 adjuster with scale

For Use TS-8204 Only (10 to 232C)

AT-8521 Remote Setpoint 50 to 100F
adjuster with scale (10 to 38C)

AT-8522 Remote Setpoint 30 to 80 F
adjuster with scale (1 to 26C)

AT-8561 Remote Setpoint -40 to 160F
adjuster with scale (-40 to 71 C)

AT-8562

AT-8563 Remote Setpoint
adjuster with scale

"Scales dual marked in F and C

40 to 240F
(4 to 116C)

Direct Actlng

Blue

Yellow

Red

Com (1)

AB (2)

*6.2 (7)

AT-81XX
AT-8435
AT-85XX

Reverse Acting

Blue

Yellow

Red

+/-62

AB1

Corn

AT-81XX
AT-8435
AT-85XX

Electronic
Controller

Electronic
Controller
Except
TP-810X

Note: For R.A, TP-810X
See TP-810X





GenePallnsCPucCions

Solid State
Temperature Transmitter Module

Temperature Indication Transmitter
TSP-8101, TSP-8111

DEVICE INFORMATION

Identification

TSP-8101
The solid state temperature transmitter is a self-
contained package. It incorporates several integrated
circuit amplifiers and associated solid state com-
ponents. The transmitter is designed to be track
mounted in a local or central control panel. It is used
in systems where temperature indication and/or con-
trol is required. The circuitry features a stable tem-
perature bridge for use with a standard 1000 ohm sen-
sor. The signal produced by the bridge is amplified
and produces a linear to 11 Vdc output over a -40 to
127oc (-40 to 260F) range. This to 11 Vdc output
can be directly used for temperature indication in
automation consoles. Further conditioning of this out-
put in the transmitter module results in two more
usable outputs. One output is compatible to, and is
used for, operation of the two-input controller (CP-
8102). The other is for driving a to 11 Vdc indicating
meter (ASP-500 Series) over a selected temperature
range and span.

TSP-8111
This transmitter is for temperature indication only. It
incorporates an amplifier and bridge to condition non-
adjustable TS-8000 1000 ohm sensors to produce a
to 11 Vdc output signal. The output signal is applied to
ASP-500 Series temperature indication meters which
cover ranges through -40 to 116oc (-40 to + 240F).
TSP-8111 is factory calibrated for use with ASP-561
meter, -40 to 71C (-40 to 160OF) range. TSP-8111
must be field calibrated to other ASP-500 meters. A
power supply is required and can be either 20 Vdc or
24 Vac.

INSTALLATION

Requirements

TSP-8101
Space requirements are indicated by the dimensions
shown in Figure 1. The TSP-8101 is designed primarily
for track mounting in a local or central control panel.
However, it can also be located inside the AD-8910
enclosure for remote field mounted installations. The
module is constructed with screw type terminals for field
and inter-module wiring connections. A jumper arrange-
ment is used for obtaining the desired indication meter
spans and also for direct or reverse outputs for operation
of System 8000 controllers.

TSP.8101

TSP.8111

(Mounted on ASP-563 meter) Meter Not Included,

815/16]-1_-- ,9017-1/21

5 [13/6_ [1-15/1649"]
TSP.8101 L9

Depth 6312q 12]

11 mansons are n Mimeters wth Inches Iollown n brackets.

Figure I

Overall Depth with MeterFour [1/8"] Mounting Attached 54 [2-1/8]Hole Centers
Figure 2

TSP-8111
The transmitter is designed primarily for direct at-
tachment to a meter mounted on a panel face. It can
also be mounted on SYZE-567 track using the AD-
8952 adaptor plate in control cabinets when the meter
is remotely mounted. See Figure 2 for dimensions of
TSP-8111 and ASP-500 Series meters. TSP-8111 and
an ASP-500 Series meter can also be mounted in an
AT-221 enclosure (Figure 4).

LITHO IN U .S.A. F-15496-5



SYZE-567
Track

TSP-8111 4-40 x 5 16

Screws (4).
Cabinet
Mounted Figure 3
Mount the TSP-8111 to the AD-8952 adaptor plate mounting studs
using four 4-40 X 5/16" round head screws as shown in Fig. 3. In-
stall the SYZE-567 track in the cabinet using #8 or #10 sheet metal
screws. Insert the AD-8952 into the track slots as shown.

Figure 4

Wall Or Duct Mounting Enclosure AT 221

For direct mounting the TSP-8111 and ASP-500 Meter on a wall or a
duct. The kit includes the housing, cover and mounting screws.
Housing has an opening on the left side with a Heyco clamp to hold
low voltage power arid element leads. The enclosure dimensions
are 96mm [3-3/4] wide by 86mm [3-3/8] high by 61mm [2-3/8]
deep. Two mounting holes are on the back of the case.

PERFORMANCE

TSP-8101

Ambient Operating Temperature: 4 to 58oc (40 to
135OF).

Power Supply: 20 + Vdc, 13 mA.

Input: Non-adjustable 1000 ohm Balco sensor.

Indication Output: A linear to 11 Vdc output for
either 27.5oc or 110oc (50F or 200OF) span,
featuring a meter zero calibration potentiometer. Out-
put impedance is approximately 10 ohms.

Controller Output: Compatible for either direct or
reverse operation of the standard two-input controller
(CP-8102). The system uses the -6 to 49C (20 to
120OF) internal setpoint adjustment of the two-input
controller, or any of the AT-8100 Series remote set-
points.

Automation Console Output: A linear to 11 Vdc
output for a temperature range of -40 to 127C (-40
to 260OF). The output impedance is approximately 10
ohms.

TSP.8111

Ambient Temperature: 4 to 58C (40 to 135F).

Power Supply: 20 Vdc __+1 at 12 mA, or 24 Vac
__+10% at 20 mA.

Input: Non-Adjustable 1000 ohm Balco sensor.

Output: A linear to 11 Vdc output for either 27.5oc
(50OF) or 110oc (200OF) spans. Up to five identical
ASP-500 meters will indicate from one TSP-8111. Out-
put impedance is approximately 10 ohms. The load
resistance must not be less than 3000 ohms.

Connections: Two terminal clips + and -) connect
directly to a meter. Two black sensor leads, blue and
red power leads, blue (-) and yellow (+) leads con-
nect to a remote meter. All leads are 152mm (6")
long.

Accuracy: 2% of system span used.

Sensor Lead Length: Can be used with runs up to
305m (1000 ft.) using 18 ga. twisted pair.
Recalibration is required when leads exceed 91m
(300 ft.).

TSP-8111 can be used with the following non ad-
justable 1000 ohm sensors.

Part Number Description

TS-8101 Room
TS-8131 Room Button Type
TS-8201 Duct / Immersion
TS-8241 Diffuser
TS-8261 Light Fixture
TS-8405 5’ Averaging
TS-8422 22’ Averaging
TS-8501 Outdoor

Procedure
TSP-8101
The module is provided with a 190mm (7-1/2") long
by 101mm (4") wide piece of mounting track. This
permits quick and easy panel installation in either a
horizontal or vertical position. Make all connections in
accordance with job wiring diagrams, and comply
with all national and local electrical codes. Wiring ter-
minations are made on screw terminals located on
the end of the printed circuit board. See Figure 8 for
module wiring.

TSP-8111
Make all connections in accordance with the job
wiring diagram and comply with national and local
electrical codes. Clip out jumper J1 when 24 Vac
power is used. Refer to Figure 7 for polarity of meter
mounting clips. Match polarity to meter. Remove the
adhesive backing from the meter mounting pad on
TSP-8111 and press meter terminals firmly into the
clips. The yellow lead is + and blue is ). Refer to
Figure 5 for single point temperature indication and to
Figure 6 for multipoint indication applications. One
meter can be used with any number of points of indi-

cation when using pushbutton switches.

Any Nonadjustable
24 VAC TS-8000 1000 Ohm
_+10% Red t Q

Sensor

or
20 VDC _+ Blue
Power

Black

TSP-8111 Mounted on An
Red is + and Blue is (-) ASPo500 Series Meter
when 20 VDC Power is Used (Match Polarity TSP-8111 to Meter)

NOTE Up to five identical remote ASP-500 meters will indicate from

one TSP 8111 .Tape off the yellow lead when TSP-8111 is mounted
on the meter.

Figure 5



Blue 5 TSP-811 l’s Any Nonadjustable
TS-8000 1000 Ohm

ASP-500 --] Sensors!Series Meter d No.

1(-) (+) ,r- a--’5 Yellow H--IX -- AII Black Leads

No. 2!

5 Position ",e//, --- No. 3

Switch

\

__
No. 4

Could Also Be Used

324VAC +10% Blue
No. 5or Red +

20 VDC+I Power

Figure 6

RUN/ADJUST

Adjustment

TSP-8101

The TSP-8101 has available a zero adjustment as well
as 27.5oc or 110oc (50OF or 200OF) span selection
pins for meter indication. Selection pins are available
for either direct or reverse operation of the two-input
controller.

TSP-8111

The TSP-8111 meter zero calibration potentiometer,
span selection screw, 20 Vdc/24 Vac jumper (J1) are
provided and shown in Figure 7. The span of TSP-
8111 must match the span of the meter 27.5oc or
110oc (50OF or 200OF).

Calibration

TSP-8101

1. Apply + 20 Vdc to terminals + 20 and COM of both
the TSP-8101 and CP-8102.

Remove 1K sensor (ISA terminals of TSP-8101) and
replace with K __+1% wire wound resistor (SYZE-
12987).

3. Adjust calibration potentiometer in TSP-8101 until a
21oc (70OF) meter reading (ASP-500) is obtained.

Connect a VOM (10,000 ohms per volt) to OP1 and
COM of CP-8102. Adjust setpoint A to 21oc (70OF)
and the throttling range to o6oc (3OF) on the CP-
8102. Adjust bridge A calibration potentiometer un-
til a CP-8102 output of 7.5 Vdc is obtained.

5. The system is calibrated.

TSP-8111

1. Apply 20 Vdc or 24 Vac to the red and blue leads.

2. With the sensor in place, determine the tem-
perature of the media with an accurate ther-
mometer.

Turn the zero calibration potentiometer until the
media temperature is shown on the ASP-500 Series
meter. [Remove the span screw and washer for
use with 27.5oc (50OF) span meters.]

4. The system is calibrated.

Yellow Lead
+ Meter Lead

for Remote Meter
Connection

Red Power Lead
24 VAC or
(+) 20 VDC

Cut Jumper J1 When
24 VAC Power is Used

/
/

For Factory
Adjustment
Only

Meter Connection Clips
(-) (+)

Span Screw
Remove For 50OF (27.5oc) Span

(Screw head is on the opposite side of the board)

Figure 7

Lead
24 VAC or
(-) 20 VDC

Meter Zero
Calibration
Potentiometer
(with adhesive
backing.)

Black Sensor Leads



REPAIR
TSP-8101

1. Check wiring per job wiring diagram. (See Fig. 8)

2. Measure + 20 Vdc supply using a VOM (10,000
ohms per volt) between + 20 and COM of either the
TSP-8101 or CP-8102.

3. Connect a VOM between OP1 and COM of CP-
8102. A to 15 Vdc output reading should be
obtained by rotating setpoint A from fully ccw to cw
position.

4. Consult EN 111 for additional information.

TSP-8111

1. Check wiring per job wiring diagram.

2. Measure supply voltage using a VOM. It must be to
specifications. Note Jumper J1 must be cut when
24 Vac power is used.

Sensing Element

ASP.500 Series
Indication Meter

3. The span of TSP-8111 must match the meter. Use
a VOM to obtain b and c readings below.

The span screw and washer must be securely
in place for 110C (200F) span units. Both
screw and washer must be removed for
27.5C (50F) span units.

Disconnect the TS-8000 sensor at TSP-8111.
The voltage across the meter clips (or blue
and yellow leads) must exceed 11 Vdc.

Short the two black sensor leads of TSP-8111.
The voltage across the meter clips (or blue
and yellow leads) must be less than Vdc.

4. In the event TSP-8111 is operating correctly, check
the meter per EN 111, C 1.2 Page 13, Step 4 and
TS-8000 sensor.

1K+_ 1%, W/W
(Provided with TSP)

Transmitter

:LSI";x, --"l’--u’tutomation Output
-+1_:;_, COM L

Note’ Meter
___’_,_,;. ote Pactory WiredSp.

4 to 5D.A.
ForR.A.
Jumper 4 to 3
and also reverse
"A" Bridge of
CP-8102

5. In the event the meter and sensor are operating
correctly, but TSP-8111 is not, replace TSP-8111.
Repair is not practical.

BridgeA

Red-Blu@Ned-Yel
Proper position of Bridge A

/Jumpers to provide a2 Input Controller /Reverse Acting Controller
f I Output

f Lead Unit

s co Controlled Device

J | To Additional

[ Controlled Devices
(Maximum of 5)

Remove
Jumper

Figure 8

F-15496-5 BK

BaPl er,.Colman CompanLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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Generallnstr,ucCions
Power Demand Computers

PC-8402 and PC-8403
Pulse and Current Sensing

Pulse Power Computer
PC-8402

USES
With the supply of energy becoming critical and more expen-
sive, we find the user employing energy management equip-
ment to limit his usage and thus his costs. Many of these
systems require a power transducer to provide a necessary
power proportional signal. The PC-8402 and PC-8403 Power
Computers supply this signal which can be applied to energy
management systems recorders. These power computers are
solid state electronic devices completely compatible with Sys-
tem 8000.

OPERATION
PC-8402
The PC-8402 Pulse Power Computer provides an output volt-
age of 1.5 to 10 Vdc in proportion to incoming power pulses
generated by the utility company’s isolation relays or other
pulse signals. The computer will accept either a two-wire or
three-wire alternating contact closure input. The PC-8402 sets
its output voltage with respect to the number of pulses set on
its dials and the rate of pulses currently applied to the device.

The PC-8403 current probe power computer provides an out-
put voltage of 1.0 to 10 Vdc in proportion to the incoming
current or currents from current transformers. These current
transformers are located on the A, B or C phase lines of the
secondary of the transformer supplying total building power.
The computer will provide its output voltage with either 1,2, or
3 current transformer inputs. The 3 current transformer inputs
will provide the greatest accuracy in determining the total 3
phase system power. The PC-8403 sets its output voltage with
respect to the level of input from the current transformers. The
current transformer’s maximum output must be five amperes
with maximum rated input current.

Table 1. Power Computer Selection Chart

Current Probe
Power Computer

PC-8403

FEATURES
PC-8402

1. Adjustable calibration from 0.1 to 11.1 pulse/second.

2. Single contact input (2-wire) or double contact alternating
input (3-wire).

3. Output voltage linear with input pulses.

PC-8403

1. Adaptable to any power system through current trans-
former selection.

2. Operates on 1,2 or 3 current transformer inputs.

3. Output voltage linear with input currents (1-5 amperes).

COMMON TO BOTH

1. Rugged plastic construction.

2. Small in size.

3. Easy-access screw terminal connections.

4. UL recognized.

5. Compatible with System 8000.

Bullding Service

Voltage Phase

Any
3

3

Wires

PC-8403

Current Probe Power Computer
PC-8402

Pulse Power Computer
Current Transformer Power Input Power

Input Signal Signal Signal

Number of
Current Transformers

(Obtain Locally)

1,2or3

120 Vac
+10 Vac
-15 Vac

2 VA

Contact Closures from
Isolation Relays
(Obtain Locally)

2 or 3 Wire

2

3 2
3 1,2or3
4

120 Vac
+1 0 Vac
-15 Vac
Less than
0.5 VA

F- 18552



PRE-INSTALLATION
Open the carton and visually inspect the device for part
number and obvious damage before proceeding with the
installation.

The four required mounting screws are not provided.

INSTALLATION

The power computers are designed for surface mounting.
Locate these computers so they are not subjected to severe
vibration, shock or ambient conditions. Ambient ratings are
40F (4C) to 140F (60C). Refer to Figure for mounting
hole dimensions.

DIMENSIONS All Dimensions in Inches

4-3/4

5-1/4

Base View Shows mounting hole locations

4-1/2

Side View Maximum height shown here includes terminals

Figure 1.

Mounting Dimension for Both PC-8402 and PC-8403

INPUT
The PC-8402 Pulse Power Computer input wiring should be

per Figure 2, using two or three 18 gauge wires. These wires do

not haveto be twisted or placed in conduit. The length may be

up to 2500 feet.

OUTPUT

The PC-8402 output wiring should be per Figure 2 using 18

gauge twisted pair cable (6 turns per foot) or equivalent. Maxi-

mum distance of 1000 feet permissible. Never run leads in

same conduit with line voltage.

CAUTION

Shielded cable (Belden 8422 or equivalent) must be

used when it is necessary to install these OP1-COM

signal leads in the same conduit with power wiring or
when it is known that high RFI/EMI generating devices

are near. Ground the shielded cable at the COM (-)
terminal only.

Typical Wiring Connections for kW Pulse Signal Isolation Relays

Utility
Company
kW Pulse Input
Isolation Relay

TWO (2) WIRE THREE (3) WIRE

IZ Y KI

Output
120 Vac Z Y K (+) (_,X

4- +
LI L2 ISP ISP ISP OPI COM

PC-8402
(Z) (Y) (K)

MAXIMUM 15 MINUTE IMPULSE RATE
XIO00 XlO0 XO Xl

90,, 9 0 901 9\i0/,
8 \/ 8...k+/2 8//-2 8 .2

S 4 4 54

IU,SE IOR OUT

PC 8402 Pulse Power Computer Input Wiring

Caution
Minimum Dial Setting to be 200,

Figure 2. Typical Wiring Connections for PC-8402

PC-8402 PULSE POWER COMPUTER

WIRING

Make all connections in accordance with job wiring diagrams
and in compliance with national and electrical codes.



CALIBRATION
There is no internal calibration for the PC-8402 pulse power
computer.

FIELD ADJUSTMENT

Step 1. Determine the maximum number of pulses in the
demand period.

Step 2. Calculate the number of pulses this rate will give in 15
minutes. (Example: No. is 3000 in 30 minutes, No. 2 will be
1500.)

Step 3. Set dials to 1500 left to right. (See Figure 3.) Minimum
setting is 200.

@@@@@@@@
+ +

LI L2 ISP ISP ISP OPI COM
PC-8402

(Z) (Y) (K)

MAXIMUM 15 MINUTE IMPULSE RATE
XlOOO xoo x,o x
9, 9, J o

8..k//2 8\+/2 \1/’2 8 \1/’2

65 654 654
ULSE OWER COM

1 5 0 0

Figure 3.

CHECKOUT

The computer can be checked out by putting into the ISP+ and
ISP- terminals the number of contact closures that are shown
on the four dials in a 15 minute period of time. The unit must be
powered by 120 Vac 50/60 Hz. The output from OP1 and COM
will be 10 +-.2 Vdc under these conditions.

SERVICE

There is no field service for this unit. If defective, return to
factory for repair.

PC-8403 CURRENT PROBE POWER
COMPUTER

WIRING

Make all connections in accordance with job wiring diagrams
and in compliance with national and electrical codes.

INPUT

The PC-8403 Current Probe Computer input wires from the
current transformers should be wired per Figure 4 and are to
be kept shorted together until installed on the terminals.

Distance vs. wire gauge for the leads between the current
transformer and the PC-8403 are as follows:

Table 2.

Distance in Feet Wire Gauge
200 #14

320 #12

500 #10

800 # 8

Jumper wires should be placed on the proper terminals
depending on the particular system being measured. These
wires must be installed to make the computer operate.

208, 240, 480 Volts
30, 3 or 4 Wire

Terminals NEC
Class2, S0V
Max.

(Typical)
,,

NOTE: Dot on current
transformers should
face line side unless
otherwise noted,

PC-8403

240 Volt, 10, 3 Wire
Load

Current Sensing Options

120-

Vac

L1 L2 N
Line

1. 0A, 0B, 0C-- Jumper J1, J2 and J3to IV1.
2. 0A, 0B Jumper J1 and J2to IV1,

3. 0A Jumper J1 to IV1.

-(_)..-,-

-(+)--,,-
Output

240 Volt, 10, 2 Wire

Load IPC-8403

120---.()iL1 C0M (- -( -)-’,"

Vac.4)!l.2 m"l () -(+)’"
() IBC WriT Output

L1 L2
Line

CAUTION: Electric shock hazard. CT secondaries must never be
open when attached to service conductors. Install shorting switch on
CT secondaries to permit removal of CT leads from PC-8403 during
servicing.

Figure 4. Typical Wiring Connections for Load Current Sensing PC-8403



OUTPUT
The PC-8403 output wiring should be per Figure 4 using 18
gauge twisted pair cable (6 turns per foot) or equivalent. Maxi-
mum distance of 1000 feet permissible. Never run leads in

same conduit with line voltage.

CAUTION

Shielded cable (Belden 8422 or equivalent) must be

used when it is necessary to install these OP1-COM
signal leads in the same conduit with power wiring or
when it is known that high RFI/EMI generating devices
are near. Ground the shielded cable at the COM (-)
terminal only.

Table 3. Current Transformer Selection Chart

Current Transformer Ratio

Maximum 240V 10
Building 3 Wire
kW

208V30 240V30 480V30
240V 10
2 Wire 2 Cts

Required

50 125/5 125/5 200/5 100/5

100 250/5 250/5 125/5 400/5 200/5

150 400/5 400/5 200/5 600/5 300/5

200 500/5 500/5 250/5 800/5 400/5

250 700/5 600/5 300/5 1000/5 500/5

300 800/5 700/5 350/5 1200/5 600/5

350 900/5 800/5 400/5 1500/5 700/5

400 1000/5 1000/5 500/5 1600/5 800/5

450 1200/5 1000/5 600/5 1800/5 900/5

500 1500/5 1200/5 600/5 2000/5 1000/5

550 1500/5 1500/5 700/5 2500/5 1200/5

600 1600/5 1500/5 700/5 2500/5 1200/5

650 1800/5 1500/5 800/5 2500/5 1500/5

700 2000/5 1600/5 800/5 3000/5 1500/5

750 2000/5 1800/5 900/5

850 2500/5 2000/5 1000/5

900 2500/5 2000/5 1000/5

1000 3000/5 2500/5 1200/5

1300 3000/5 1600/5

1500 1800/5

1700 2000/5

2100 2500/5

2500 3000/5

CALIBRATION
There is no calibration for the PC-8403 current probe power
computer.

CHECKOUT

The current probe power computer can be checked out by
applying 5 amps RMS ac to any of the three desired current
transformer inputs (see Figure 4) and jumpering the IV1 termi-

nal to the corresponding phase input J1, J2 or J3. The output
OP1 to COM should measure 10 +/-.2 Vdc. Lower RMS currents
will produce proportionally lower voltage outputs. See Figure 3.

SERVICE

It is necessary to follow the procedure below if PC-8403 is to
be disconnected for servicing.

Step 1. Open all disconnects which provide power to the
panel in which PC-8403 is installed.

Step 2. Close the switch provided for shorting the current
transformer secondaries. This switch should have been in-

stalled by the local utility company or electrical contractor and
will be located outside the panel containing the PC-8403.

If a current transformer shorting switch has not been installed,
it will be necessary to open the disconnect which supplies
current to the conductors monitored by the current trans-
formers.

Step 3. CAUTION: ELECTRIC SHOCK HAZARD! DO NOT
REMOVE THE CURRENT TRANSFORMER WIRING AT-
TACHED TO THE 0A, 0B, OR 0C TERMINALS UNTIL THE CT
SECONDARIES ARE SHORTED OR NO CURRENT IS FLOW-
ING IN THE CONDUCTORS MONITORED BY THE CUR-
RENT TRANSFORMERS.

Step 4. PC-8403 can now be removed for replacement.

Step 5. Install the new PC-8403. Connect all wiring to appro-
priate terminals.

Step 6. Be certain that the current transformer secondaries
are connected to PC-8403. Open the CT shorting switch.

Step 7. Close the panel disconnect to place PC-8403 back in

service.

Ban#en.Colman Companq
ENVIRONMENTAL CONTROLS DIVISION
1300 Rock Street, Rockford, Illinois, U.SA., 61101

LITHO IN USA. F-18552 BK



TC-4100 Series
TC-4200 Series

Bulb Thermostats
Return Air Thermostats

For on-off control of media temperature in ducts, tanks, liquid
lines, etc.

TC-4100 Series one stage units control one electrical circuit.
Available in single or dual bulb configurations. (See Perform-
ance Table.)

TC-4200 Series two stage units control two electrical circuits
in sequence. Available in single or dual bulb configurations.
(See Performance Table.)

Typical Single Bulb
(Single or Two Stage)

Dual bulb units are used to vary the control point of the
controlled media as a function of outside air temperature. The
ratio specified is outdoor to indoor. A unit with a to 1-1/2 ratio
will increase the water temperature 1-1/2F for a IF
decrease in outdoor temperature.

Air bulb units feature a coiled, fast responding air bulb. Used
in return air control applications.

Device: Liquid filled thermal element actuates one snap act-
ing SPDT switch per stage. Large color coded terminals. Set-
point adjustment dial plate is marked in F on one side and C
on the other. The thermal differential is adjustable within the
limits shown in the performance table. The mechanism is
enclosed in a metal case and the cover, and has 1/2-inch to
3/4-inch conduit opening in the bottom of the case. Remote
bulbs are suitable for immersion, duct, or outside air mounting.

Typical Dual Bulb
(Single or Two Stage)

Dimensions

Bulb Units: 2-1/4" (57 mm) Wide x 4-5/8" (11 7 mm) High x 2"
(51 mm) Deep.
Air Bulb Units: 2-1/4" (57 mm) Wide x 9" (229 mm) High x 2"
(51 mm) Deep.

Electrical Rating:

Full Load Amps

Locked Rotor Amps

Pilot Duty VA

All Units Except TC-4115*

Switch Rating (50/60 Hz) 24V 120V 240V

9.8 9.8 8.0

58.8 58.8 48.0

60 360 360

22 22 22

16 16 8.0

Non-Inductive Amps (Resistive)

Single Stage
Two Stage

*TC-4115 for System 8000 and dry circuit switching.
Electrical Rating: 1.0 amp at 24 Vac; .25 amp at 24 Vdo

Typical Air Bulb
(Single or Two Stage)

LITHO IN U.S.A. 10-83 F-18895-1



Performance and Selection Table

Type

Single Stage
Single Bulb

Single Stage
Dual Bulb

Part
Number

TC-4111

TC-41 1-020

Setpolnt Dual1" Dimensions

Adjustment Bulb Capillary
Range Ratio (Copper) Bulb (Copper)

6’
-40 to 120F

20’

TC-41 2 100 to 260F

TC-4115"

TC-4121
-401o120F

TC-4122 100 to 260 F

TC-4123 190to 350F

TC-4151

TC-4152

701o120F

One Stage TC-4166 50 to 90 F
Air Bulb

-40 to 120F
TC-4211

TC-4221

TC-4222 100 to 260F

TC-4223 190 to 350F

TC-4251

TC-4252

TC-4266

Two Stage
Single Bulb

Two Stage
Dual Bulb

Two Stage
Air Bulb

701o120F

10’
Armored

1:1-1/2 30’
Each Bulb

1:1

None

6’

10’
Armored

;1:1-1/2 30’
Each Bulb

3/8 4"

Indeer Outdeer

3/8 4" 3/8 5-1/2"

3/8 4" 3/8 4"

Coiled
2-1/2 2"

3/8x4"

Indoor Outdoor

3/8 5-1/2" 3/8 4"

1:1 3/8 4" 3/8 4"

Coiled
50 to 90F None

2-1/2 2"

Differential

Factory
AdjustableSet

3OF 3to 16F

3OF 1.5to 10F

3 to 16F

2F Fixed

Per Stage
Fixed

3F Between
Stages

2 to 10F

Per Stage
Fixed

Between
3oF Stages

1.5 to 6.5F

2 to 10F

Per Stage
Fixed 2F

3F Between
Stage Adj

to 5F

Maximum
Safe Bulb

Temperature

170F

310F

170F

310F

400F

Total of indoor
and outdoor
temperatures

mustnotexceed
280F

CaN
Ambient

Temperature

-40 to 150F

-40 to 150F

-40 tO 145F -40 to 150F
Safe Bulb Range

170F

310F

400F

Totalofindoor
and outdoor
temperatures

mustnotexceed
280F

-40to145F
Safe Bulb Range

-40to150F

-40 to 150F

-40 to 150F

*TC-4115 for System 8000 and dry circuit switching. Electrical Rating: 1.0 amp at 24 Vac; 25 amp at 24 Vdc

"*TC-4151 and TC-4251 For 1-1/2:1 ratio reverse bulbs and use extra dial supplied with unit

fFirst number of reset ratio typically indicates outdoor air temperature change required to increase the setpoint by the second number,

Ratio Selection Table

Outdoor
Temperature

(F)
Ratio

to 1-1/2

tol

1-1/2 to

Dial Set at 70F

to -1/2

ttO1

1/2tO

70 to 220
70 to 170
70 to 137

Change In Water Temperature for Different Ratios as
Outdoor Temperature Drops from 70F to Design

Dial Set at 80F

70 to 175
70 to 140
701o 117

80 to 230
80 to 180
80 to 147

Dial Set at 90F

90 to 240
90 to 190
90 to 157

Dial Set at 100F

80 to 185
80 to 150

80 to 127

901o195
90to160

901o137

1001o 250
1001o200

100to167
-30

to 1-1/2 70 to 205 80 to 215 90 to 225 100 to 235

-20 to1 70 tot60 80 to170 90 to180 1001o190

1-1/2 to 70 to 130 80 to 140 90 to 150 100 to 160

to 1/2 70 to 190 80 to 200 90 1o 210 100 to 220

10 to 70 to 150 80 to 160 90 to 170 100 to 180

1-1/2 to 70 to 123 80 to 133 90 to 143 100 to 153

0

to 1-1/2

+10 to
1/21o

/20

to 1-1/2

ltol

1-1/2 to

100 to 205

100 to 170

100 to 147

70 to 160 80 to 170 90 to 180 100 to 190

70 to 130 80 to 140 90 to 150 100 to 160

70 to 110 80 to 120 90 to 130 100 to 140

901o165
901o 140

901o123
90 to 150

90 to 130

90to 117

70to145
701o120
701o 103

80to155
801o130
80to113

to 1-1/2 70 to 130 80 to 140

+30 to1 70 to110 80 tot20

1-1/21o 701o 97 80 to 107

100 to 175

100 to 150
100 to 133

1001o160
1001o 140

100to 127

Temperature
Dial Set at 110F

110 to 260
1101o210

110 to 245
110 to 200

Dial Set at 120F
120 to 270
120 to 220

120 to 255
120to 210

110 to 230 120 to 240

110 to 190 120 to 200

110 to 215 120 to 225

1101o180 1201o 190

110 to 200 120 to 210
1101o170 1201o 180

110 to 185
110 to 160

110 to 170
1101o 150

120to 195
120 to 170

120 to 180

120 to 60



Dual Bulb Selection

On the dual bulb units, indoor and outdoor bulbs are deter-
mined by the ratio selected. See Performance and Selection
Table. Ratio refers to the outdoor air temperature change
compared to the water temperature change. The dial setpoint
is the water temperature setpoint when the outdoor tempera-
ture is 70F.

To select ratio, it is necessary to know only: (1) outdoor design
temperature, (2) maximum water temperature at outdoor
design temperature, and (3) desired water temperature at
70 F outdoors. Use the Ratio Selection Table to determine the
required ratio based on this information and set the dial per
item (3). NOTE: If a 1-1/2:1 ratio is selected, the extra dial
supplied with the unit must be used.

Example: Select ratio for an installation with a -10F design
temperature and estimated supply water temperatures of 75 F
at 70F outdoors and 125F at -10F outdoors. From Ratio
Selection Table, -10F for 1-1/2:1 ratio, note by interpolation
(70F to 123F with dial at 70F, 80F to 133F with dial at
80F) that water temperature varies from 75F to 128F as
outdoor temperature drops from 70F to -10F.

For this application, the 1-1/2:1 ratio should be selected. The
extra dial supplied with the unit would be used, and the dial set
at 75F.

Immersion Well AT-20X

Options

Single bulb units are available with optional capillary lengths of
20’ or 45’.

Accessories: (Order Separately)

Part No.
AT-201
AT-203*
AT-206

AT-208

AT-209

AT-210

AT-21

Description

Copper, 3/4" MNPT 9-1/2"
Bulb Well Stainless, 3/4" MNPT 9-1/2"

Copper, 1/2" MNPT 4-1/2"

Duct Mounting Kit for Bulb

Liquid Line, or Tank, Bulb Mounting Kit.
A Bulb Well is recommended.
(Required with AT-201 or AT-203.)
Concealed Adjustment Kit.
Includes plate to conceal setpoint
adjustment and lock cover screw.

Outside Bulb Shield

*Requires AT-209 Bulb Mounting Kit

Bulb Duct Mounting Kit
AT-208

Liquid Line or Tank
Bulb Mounting Kit

AT-209
(Also Required with

AT-201 or AT-203 Well)

Concealed
Adjustment Kit

AT-210

Pre-lnstallation

Refer to the INSTALLATION and Performance Data applica-
ble to the part number of the device being installed. Make a
visual inspection of the device for obvious signs of damage.
Avoid locations where excessive moisture, corrosive fumes,
vibration or high ambient exists.

Installation

Location

Locate the device allowing proper distance to the bulb loca-
tion. The case can be mounted in any position. Refer to Figure

for case dimensions.

Procedure

Remote Bulb Models
Air Bulb Models Mounting in Return Air Duct

1. Remove cover and provide 2 holes for #10 round head
screws using the housing as the template or by using the
dimensions shown in Figure 1.

2. Partially insert the mounting screws in the screw holes. Fit
the housing over the screws, slide housing down on the
screws and tighten the screws.

TC-4166
TC-4266
Only

TC-4166
TC-4266
Onl

3-5/8"

TC-4166

TC-4266
4-5/8" Only

2".--
2" -..4 1/4"-

:::::l::::l Hole for 1/2" Conduit
for 3/4" Conduit

-5/64"

Bottom

TC-4166
TC-4266

Only
Cut Hole in

Duct 2-1/4" W
2-t/2" H for

Mounting in

Return Air

Back

-,- -7 ...
i-m5/16

7/8"

13/64"

1-9/16"

2-1/4"

Figure 1. Case Dimensions



Checkout

After installing a thermostat, make an initial check of the

switching action. Verify the switch action by listening to the

switch contacts.

1. Turn the setpoint dial to a temperature above ambient.
This should cause the thermostat to switch, making
orange to brown.

2. Turn the setpoint dial setting down gradually. Orange to
brown must break, making orange to red.

3. Compare the differential of the device to the differential
shown on the performance charts by turning the dial. The

differential of the devices is the difference in dial reading
between the make of orange to brown and the make of
orange to red on single switch units.

Run/Adjust

Setpoint

Screwdriver adjustment. Scales dual marked F on front and

C on back. To change scale, remove spring retaining ring,

select scale and replace retaining ring.

Differential Adjustment

The differential is adjustable by turning the adjustor located on

side of device (see Figure 0).

Single stage: Each line represents approximately 3 F change.

Service and Repair

Calibration

1. With all power disconnected, soak bulb(s) for 10 minutes

at known temperature (must be 70F for dual bulb).

2. Turn dial and note where switch contacts make.

3. Turn dial midway between click points.

4. Turn the calibration nut (located under dial) until the

temperature of the bulb is indicated on the dial. (See
Figure 0.)

NOTE

On two-stage units follow above procedure. "LO" switch

is first stage on cooling applications. "HI" switch is first

stage on heating applications.

Repair

Field repair is not recommended. Replace defective device.

Calibration Nut
(Turn with

1/2"open
end wrench)

Differential
Adjustment

Figure 10

Two stage: Each notch represents approximately 2F change
between stages. (Differential per switch is fixed.)

To adjust differential:

1. Disconnect power to unit.

2. Remove cover.

3. Turn adjustor to approximately desired position.

4. Check out by turning dial and noting dial readings where

switch contacts make.

5 After changing differential, recalibrate. See Service and

Repair.

Ba be .Colman Compan l
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

F-18895-1 BK LITHQ IN U.S.A.



Air Bulb Models

Mounting Outside of Return Air Duct

1. Prepare duct for mounting by cutting hole and providing
mounting screw holes per Figure 1.

2. Fabricate a cover as shown in Figure 2.

3. Carefully roll bulbs toward back of unit and insert through
2-1/4" x 2-1/2" hole.

4. Remove cover and attach unit to duct with #10 screws.

5. Attach cover over 2-1/4" x 2-1/2" hole.

Remote Bulb Mounting Duct and Outdoor

Maximum insertion length (6 inches). Maximum safe bulb
temperature above scale range. For dual bulbs, total of indoor
and outdoor bulb temperatures must not exceed (280F).

Duct: Install bulb with AT-208 kit as shown in Figure 3.

Figure 2. Field Supplied Duct
Hole Cover Plate

Sealing Cut 1/2" Dia.
Gasket Hole in Duct

Support Tube \ J/’..] ,...k.
of Capill:rcY

un
Figure 3. Duct Mounting with AT-208

Outdoor: Install with AT-211 kit as shown in Figure 4.

1. Mount bulb to outside wall or surface with bulb clip.

2. Place shield over bulb and fasten to mounting surface.

Shield_

’:: Bulb Mounting Liquid Line and Tank

Clip [_..J I|, NOTE: Angle Mus, Not A,Iow
End of Well Io Contact

Figure 4. Outdoor Mounting with AT-211 Tee Mounting Tee Mounting Elbow Mounting Side of Pipe

Installation Hardware and Application Limitations

Part
No.

AT-201

AT-203

AT-206

AT-209"L

Description

Copper
Bulb Well**

Stainless Steel
Bulb Well**

Copper
Bulb Well

Bulb Mounting
Kit

Mtg.
Fitting

3/4"
MNPT

1/2"
MNPT

3/4"
MNPT

Insertion
Size

1/2" Dia. O.D.
9-1/2" Long

1/2" Dia. O.D.
4-1/2" Long

Length of
Bulb

Applications Limitations
at 250F Fluid Temp.*

Max. Recommended
Velocity (FPS)

11

20

11

Max. Recommended
Static Press. (PSIG)

250

500

25O

150

Installation
Per

Figure

5A

*Max. Recommended Fluid Temperature is 350F.

**Requires AT-209.

lRecommended Installation is with a Bulb Well.



Interlocking I- Adaptor (From AT-209 Kit)

Packing Nut Retainer / or Bulb Well
O’^1. W,a,she,rs, 13/4" NPT Bl’V/ll

Preferred
Packing / Liquid Flow

r-209 it

Figure 5. AT-2Ol or AT-203 Installation

Install bulb well or adaptor from AT-209 into 3/4" FNPT open-
ing. Place packing nut, washers, and packing from AT-209
over bulb support section and insert bulb into well or AT-209
adaptor. Push interlocking washers and packing into well or
adaptor and tighten packing nut until firmly seated.

1/2" MNPT AT-206

Bulb Support | Bulb Bulb Well

’ Preferred
Packing Liquid Flew

Figure 5A. AT-206 Installation

Install AT-206 bulb well into 1/2" FNPT opening. Place pack-
ing (included with AT-206) over bulb support section and
insert bulb into well. Push packing into nut on well using a
screwdriver.

Concealed Setpoint and Lock Cover Screw
Order AT-210 Concealed Adjustment Kit separately.
1. Peel off adhesive film from the concealed adjustment

plate and place into the recess of cover.
2. Remove screw from cover.
3. Install lock cover screw provided with AT-210.

Wiring
The thermostat has one 1/2-inch to 3/4-inch conduit opening
in bottom of housing. Make all electrical connections in accord-
ance with the job wiring diagram and in compliance with
national and local electrical codes. Terminal coding and
switch action is shown in Figure 6, and Figure 7 shows two
stage switching sequence.

RED
Makes ON
Temp. Rise STAGES,_,

_
HI RED

ORN _O. HI ORN HI BRN

LO RED

BRN
NO" LO BRN

Makes ON LO OR

Temp. Drop

Figure 6. Terminal Coding and Switch Action

HI ORN F Temp" Drp

Makes RED I H’,In;er-
ureaKs uHN Stage Stage

LO ORN Diff.
Diff

Makes RED 1 tO ’ HI ORN
BreaksBRN inter- Breaks RED

b,fa,,g stage nRNIiTT Diff
Temp. Rise

j LO.Setting/ Breaks RED,
Dial

Makes BRN

Figure 7. Two Stage Switch Sequence

Typical Applications

Figure 8 shows a typical heating or cooling application for

single stage units. Figure 9 shows typical heating and cooling
applications for two stage units.

N.C. Heating Valve

Red, dr
Contactors for Red

lectric Heat
Brn L2 Brn

Orn L1 Orn

Switch HEATING APPLICATION Switch
Terminals WIRING Terminals

COOLING APPLICATION
WIRING

Figure 8. Typical Heating or Cooling Application for Single-Stage Units

Cooling Valve

L1

Red

Brn

Orn

STAGE
LO HI

Add Jumper

+ Loads
N .C. Healing Valve
or Contactors for
Electric Heat

+
First Stage (HI) oLoad L2

Second Stage (LO)
0

Load L2
kl

Switch Terminals

STAGE
LO HI

Brn (")(LO’-)

I 11 1 Compressor

Orn ls
Add Jumper

NOTE: Some compressor unloaders must be de-
energized to increase cooling capacity. Connect
these to the hi stage brown contact instead of the
red contact.

Second Stage (HI)
L2

__1 Energizes Unloader to Increase Coohng

L2

Two Compressor Packages May Be Sequenced
With The Wiring Shown

TYPICAL HEATING APPLICATION WIRING TYPICAL COOLING APPLICATION WIRING
FOR TWO-STAGE UNITS Figure 9 FOR TWO-STAGE UNITS



VALVES PNEUMATIC-- 2-WAY & 3-WAY, BUTTERFLY
307

TO SELECT A VALVE BODY & PORT CODE

Material

Pressure
(pslg)

Fluid
Temperature
F (Ci

24"Size 2" 24" 2.- 12"

Part Number VB-606-O-2-P VB-616-O-2-P VB-666-O-2-P VB-676-O-2-P

Flow Type Equal % Equal % Mixing or Diverting Mixing or Diverting

Body Iron Iron Iron Iron

Seat

Stem

Packlng

Olsc

2% Leakage

Stn. Steel

Teflon
Impregnated
Asbestos

Iron

150

35

281 (138)

Static

Replaceable
EPT rubber

liner

Stn. Steel

"0" Ring

Nickel plated
ductile iron

Inlet

Recommended
Differential

2%Leakage

Stn. Steel

Teflon
Impregnated
Asbestos

Iron

Replaceable
EPT rubber

liner

Maximum

Stn. Steel

"0" Ring

Nickel plated
ductile iron

See close-oft pressure rating tables on following page

275 (135

Pressure
(psig)

Static

Fluid
Temperature
F (C)

-I!

Recommended
Differential

Minimum

Maximum

Valve Size

150

40 (4

350 (177

WATER
150 125 125

See close-oil pressure rating tables on following page

400 (40) 400 (40) 400 (40)

2750 (135) 3500 (177) 275o (135)

75

-12 2.1/2" 115 70 70

-13 3" 170 100 100

-14 275 200 2OO

425

"Based on 60 opening for optimum control charactenshcs
"2 flangeless wafers with 125 lb/150 tb ASA flanges mounted on 125 Ib cast
See dimensional drawings

-24 24" 10,000

45OO

-22 Ir 5oo

-23 20" 7o00

75

115

170

275

440

64O

1150

1850

2650

34O0

4500

,54OO

7OOO

10,000

iron tee.

-20 14"

-21 1"

3400

-I 5 5" 440 425

-16 6" 640 680 680

-17 r 1150 1125 1125

-18 I0" 1850 1750 1750

-lg It" 2650 2600 2600
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VALVES PNEUMATIC-- 2-WAY & 3-WAY, BUTTERFLY
CLOSE-OFF PRESSURE RATINGS AND ASSEMBLIES

TO SELECT AN ACTUATOR SERIES & COMPLETE VALVE ASSEMBLY
ACTUATORS

Part Numblr P Cde
-11

-1

VB-606)-2-P

-1

-1

-14

VB-616-2-P

-1

-13

.14

-16

-17
VD88.2.P

-24

-11

-12

.13

VB-676).2-P .1

-1

.1

Body, Linkage
& Actuator

(Factory Assembled)

Size

I/2’

MK4-7121

Close Off

125

100

Max. Rec. Olfl.
Pressure Full
Opn lee-I
44t

3Bt

41t
7t

45t

"Bubble bght

6’ 80 45t

73 41

32 28

12"

14

16’

18"

2O

2a"

18

13

Close
Ott

DUAL MK4-7121
x Ilec. Diff.
Pressure Full
Olin I1

41t

25
12 243 17

156 11

21 85

3 5
50" 22t

50" 103t

5" 120t

50" 885
5" 50" 48t 48t

43t
20

12" 20" 5
2" 44

1:2" 38

41t

47?

45?

45t

8" 41t
10’ 25
18’ 16

VK-6064-221-2-P

14

16"

2-1 r2’’

10’"

18’

11

1221"

03"
12t"

885

481

41t

40t
32

22

15

10

48-

391"
21

4

2

VK:6064-321-2.P





GenePalInstPuctions
Solid State

Bridge and Controller
CN-8101, CP-8102

Multi-Purpose Bridge
2- Input Controllers

General Information: The two input controller, Figure 1, is

a self-contained package incorporating an integrated circuit

amplifier and associated solid state discrete components
with two bridges labeled A and B. The controller is

designed to be track mounted in a local control panel,
requiring only the connection of two wires from the sensing
element and three wires from the controlled device to place
the system into operation. The controller input terminals
allow the connection of 1000 ohm sensors directly to

bridges A and/or B, as well as connection of sensors

through an auxiliary bridge (such as the multi-purpose
bridge, Figure 2) to meet any application need.. The design
is such that a 1-15 volt DC drive type output with a low
impedance is available to operate several controlled devices
from one controller.

The multi-purpose bridge is designed to be used in

applications of a complex nature meeting specific cycles of
operation. It is used when the cycle calls for the application
of lagged or solar type sensing elements or for cycles
requiring three element control. This module is also
designed to be mounted in a track located in a local control
panel and obtains its power supply voltage from the two

input controller. It produces a variable DC output which is

supplied to the auxiliary bridge connections of the
two-input controller, thus permitting specific cycles of
operation to be met.

Installation Information: The multi-purpose bridge module,
CN 8101, is designed to be track mounted and located in a

local control panel The unit is provided with a 7-1/2" piece
of mounting track to permit quick and easy panel
mounting, in a horizontal or vertical position. A 1000 ohm
resistor is supplied with each unit.

The two-input controller module, CP 8102, is designed to

be track mounted and located in a local control panel. The
unit is provided with an 11" piece of mounting track to

permit quick and easy panel mounting, in a horizontal or

vertical position.

The location of these modules should be such that the unit
is not subjected to severe vibration, shock, or ambient

temperature limitations.

Make all connections in accordance with job wiring
diagrams, Figure 5 and 6, complying with all national
electric codes. Wiring terminations are made on screw

terminals located on the end of the printed circuit board.

Figure

Figure 2

Construion: The CN 8101 and CP 8102 modules are

designed primarily for track mounting in a local or central
control panel. However, the CN 8101 may be located inside
the AD 8910 enclosure for remote field mounted
installations. The CP 8102 can be located inside the AD
8912 enclosure for remote field mounted installations.

Adjustments: Multi-purpose bridge, Figure 3 has
adjustments for calibration of the sensing element to

the bridge and a ratio adjust potentiometer. The ratio
adjust potentiometer is available for setting ratios of .5 to

20:1 with respect to the main element of the two input
controller. For example, if a 1:1 ratio is required in the
system, the ratio adjustment potentiometer would be set at 1.

RATIO CALIBRATION

Figure 3

LITHO IN U.S.A. 6/76 F-14969-1



Two input controller, Figure 4 has adjustments available
to permit calibration and selection of the proper ratio and
throttling range to meet specific applications. With the
sensing dement connected to bridge A, the control point is

adjustable from 20-120F. by merely rotating the setpoint
knob to the desired temperature. Should it be necessary to

match the element to a given output voltage, a calibration
adjustment potentiometer is also available. When a sensing
dement is connected to bridge B, calibration and setpoint
adjustments are also available. The setpoint is adjustable
from 20-120F. with 1 adjustability. Also contained in

bridge B is a ratio adjustment which can be set from .5 to

25:1. This means with the ratio adjustment set at 1,
elements A and B have identical authority.

A throttling range potentiometer is available for setting the
throttling range of the system from 2-10F. /measured
when the output voltage varies from 6-9 volts DC).

Calibration:

1. Apply +20 volts DC to terminals +20 (+) and common

2. Connect VOM (10,000’ per volt) to OP1 (+) and
common (-).

BRIDGE B BRIDGE A

"SUMMER-WINTER
CHANGEOVER PINS"

3. Set throttling range potentiometer to 3 and ratio

potentiometer to 1. Remove jumper AB2 and AB3.

4. Measure the temperature of element A and set setpoint
potentiometer A to this temperature.

5. Calibrate bridge A to 7.5 volts output.

6. Replace jumper AB2 to AB3.

7. Measure temperature of element B and set setpoint
adjustment B to match this temperature.

8. Calibrate bridge B to 7.5 volts output.

9. Remove the meter.

10. Place the throttling range and ratio potentiometers to

desired setting for your application.

Note: A 1000f, 1% resistor may be substituted in place of
the element. The setpoint potentiometer should be set at

70F., and steps 3, S, 6, 8, 9, and 10 should be followed.

Service:

1. Check wiring per job wiring diagram.

2. Measure with VOM
A. Power supply 20 VDC terminals +20 and COM.
B. Output 1-15 VDC terminals OP1 and COM.
C. Input 1SA and 1SB 1000 sensing element.

3. Consult EN 111 for additional service information.

CALIBRATE A JUMPER

CALIBRATE B JUMPER

SENSING ELEMENT A

SENSING ELEMENT B

Figure 4

SENSING ELEMENT C

TS 8000 SE R ES
K+1%

WIRE WOUND 3W
(’INCLUDED WITH CN-8101,)

F-14961 BK

SENSING ELEMENT A

LEAD UNIT

II I[1 ’vl I
SENS,NG ELEMENT B II II  COM I

-] 11  ,EV CE

TO ADDITIONAL
CONTROLLED DEVICES
(MAX. OF 5)

Figure 5

Figure 6

LEAD UNIT

IV1

COM

CONTROLLED DEVICE

--TO ADDITIONAL
CONTROLLED DEVICES
(MAX. OF 5)

Bat,l et,.Colman Company
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940 LITHO IN U.S.A. 6/76



Pr,oclucC InPor’maCion Differential Pressure Switch
PC-301

PC 301

121mm
[4-3/4"]

130mm
[54/8"]

111mmX
[4-318"]

For use with air and non-combustible gases only. For
sensing static pressure (pressure that acts equally in
all directions), velocity pressure (pressure of moving
air in its direction of motion due to its weight and iner-
tia), total pressure (sum of static and velocity), dif-
ferential static pressure, or differential total pressure.
Device: Rugged metal housing incorporating a sen-
sitive diaphragm. A 1/2 inch conduit opening is
provided in the wiring compartment, Probes should be
constructed from 1/4 inch O.D. copper, brass, or
aluminum tubing. The ends of the probes should be
cut square ’to the sides of the tube and deburred. Total
pressure probe must have the sensing end bent at 90
approximately 25mm to 76mm, (1 to 3 inches) from
the tip. Input: Field adjustable 1.25mm __+ .Smm to
25mm W.C. (Water Column) (.05 inches__+ .02 inches
to 1.0 inch W.C.). Output: SPDT snap acting switch
has screw terminals common makes normally open
contact above setpoint.

3 Mounting High
Holes Pressure Tap

I
1

/
Duct Wall

Figure 1. Direct Mounting of Probe

High Pressure Tap

/
Duct Wall

/

83mm
[3-1/4"]

2 Mounting
Holes

Figure 2. Remote Mounting of Probes

INSTALLATION
CAUTION

For use with air or non-combustible gases only.

1. Select direct or remote mounting. See Figures
and 2.

2. Select appropriate probes from Table and 2.

Install probe. See Figure 3. Sampling probes
should be located in areas of minimum air tur-
bulance (6 to 8 duct diameters downstream from
fan outlet, elbows, tees, or dampers). If this is not
possible locate the probe tip as close to the cen-
ter of the duct as possible.

Mount the PC-301. Note: The diaphragm must be
mounted in a vertical plane and in a location free
from vibration.

5. Connect the remote probe(s) if any to PC-301.

Make all connections in accordance with job
wiring diagrams and in compliance with national
and local codes. On an increase of air pressure to
above setpoint, common contact of switch is
made to normally open contact. On a decrease of
air pressure to below setpoint, common contact
of switch is made to normally closed contact.

Adjustment: to increase setpoint, turn adjustment
screw clockwise. Adjustable 1,25mm __+.Smm to
25mm W.C. (.05 inch __+.02 inch to 1.0 inch W.C.). To
decrease setpoint, turn adjustment screw counter-
clockwise. Note: Units are shipped at minimum set-
point.

LITHO IN U.S.A. F-16160-1



If readjustment to minimum setpoint is required,
proceed as follows without any air pressure applied to
diaphragm.

1. Turn adjustment screw full ccw.
2. Push on spring at point A (figure 5) and maintain

pressure during steps 3 and 4.
3. Turn adjustment screw cw till common contact is
made to normally open contact.

4. Turn adjustment screw ccw till common is made to
normally closed contact. Then turn adjustment
screw 1/8 turn more ccw.

Table 1. Direct Mount of One Probe

Static Velocity Total L Static L Total

High Press. Probe Probe 2 Probe 2 Probe Probe 2
Tap*

Low Press. Probe 3 Probe 3 Probe 4
Tap Remote Remote Remote

High Press.
Tap*

Low Press.
Tap

Table 2. Remote Mounting of Probe(s)

Static Velocityt Total / Static

Probe 3 Probe 4 Probe 4 Probe 3

Probe 3 Probe 3

Total

Probe 4

Probe 4

Highest (absolute) pressure should be applied to high pressure
tap.
lPitot can be used instead of two probes.

Difterential.

lm Mounting Screws (3)

!liitiTii ,fu3p/pl dOD _,,. directly into air stream.

\ ""
R AT-208 Duct

4. Total1 3. Static*
Air Flow

Remote Mounting of Probes. Use AT-
208 to Mount Probe to Duct.

(Above Items Not Supplied Order AT-208
Separately)

Figure 3.

PERFORMANCE

Maximum Safe Pressure: 305mm [12"] W.C.
Ambient Temperature Range: [32 to 140OF] 0o to
60oc
Mounting: Diaphragm must be mounted in a vertical
plane.
Differential: lmm [.04"] W.C. at minimum setpoint,
3ram [.1 "] W.C. at maximum setpoint.

Switch Rating:

Full Load
Amps

24V 2.9

120V 2.9

240V 2.9

277V

Locked
Rotor
Amps
17.4

17.4

17.4

Pilot Duty
(VA)
60

300

300

300

Non.
Inductive
Amps
10

10

10

10

1/8" Pipe Thread

1/4" Compression
Fitting

AP-301, static probe is used in
areas with air turbulence caused
by filters, dampers, etc.

AP-305, static probe is used
where there is a very low ac-
tuating pressure.

AP-301 AP-305

Air Flow

Figure 4. Optional Probes

Adjustment
Screw Point "A"

Low Pressure
Tap

Dia

High
Tap

Figure 5.

BaPl eP.Colman Companl
CONTROLS DIVISION
1300 Rock Street, Rockford, Illinois, U.SA., 61101

F-16160-1 BK LITHO IN U .S.A.



GenePalInstPuctions AD 8101
AD 8201

SOLID STATE ADAPTORS
Seq./Par./Rev. Module
Hi-Lo Selector Module

General Information: Specic adaptor modules are
designed to meet system applications such as

sequencing/paralleling/reversing, and high-low signal
selection. By placing these modules between the controller
and the controlled device, complex cycles of operation can
be accomplished. The design of the module centers around
the use of integrated circuits and discrete type components
arranged on printed circuit boards and snapped into vinyl
track for mounting in "a local control panel.

The high-low signal selector module, Figure 1, is designed
to accomplish either high or low signal selection, depending
on the pin arrangement underneath the cover, Figure 3. The
device is calibrated at the facto and requires no t3eld
calibration. It has the capability of selecting either the
highest or lowest signal from up to six zones. The output
signal then responds to either the highest or lowest zone

thermostat, depending on the application.

The sequencing/paralleling/reversing module, Figure 2, is a
device which conditions the signal supplied by the
controller and provides sequencing, reversing, or parallel
operation to the controlled device. In the sequencing mode,
the output is adjustable above or below the output voltage
of the controller, permitting sequencing of two controlled
devices. In the reversing mode, the output of the module is
reversed with respect to the input, i.e., a 1-15 volt input
provides a 15-1 volt output. In the paralleling mode, several
controlled devices can be operated in parallel from the
signal produced by the sequencing/paralleling/reversing
module.

Installation Information: The module is designed to be
track mounted and located in a local control panel. The
unit is provided with a 7-1/2" piece of mounting track to
permit quick and easy panel mounting, in a horizontal or
vertical position. Location should be such that the unit is
not subjected to severe vibration, shock, or ambient
temperature conditions.

Make all connections in accordance with job wiring
diagrams, complying with all national electrical codes.
Wiring terminations are made at screw terminals located on
the end of the printed circuit board, Figures 4 and 6.

Figure 1

Figure 2

Ambient Temperature Limits:
Minimum +40OF
Maximum +135F

Construction: The AD 8101, and 8201 adaptor modules are
designed primarily for track mounting in a local or central
control panel. However, they can also be located inside the
AD 8910 enclosure for remote feld mounted installations.

LITHO IN U.S.A. F-14963



Adjustments: High-low selector module this module is

factory calibrated to provide a 1:1 ratio so that with a 6-9
volt input a 6-9 volt output is obtained. An adjustment is

available so that the output of the high-low selector module
can be changed +_ 4 volts DC with respect to the input
signal, Figure 3.

SELECTOR PIns

ADJUST Figure 3
POT.

1. Check wiring per job wiring diagram.
2. Measure with VOM:

A. Power supply 20 VDC, terminals +20 and COM.
B. Output 1-1 VDC terminals OP1 and COM.
C. Input 1-15 VDC terminals IV1 through IV6 and

COM.
3. Consult EN 111 for additional service information.

HI/LO SIG. SELEr "-TIv1
+2
.-

--e,v, I-,.-.,v= A I.o,e--i ypi=,

,--,vs II o,=-
_1 ’-

Figure 4

Adjustments: Sequencing/paralleling/reversing module is

calibrated at the factory to provide a 1:1 ratio so that with
a 6-9 volt input, a 6-9 volt output can be obtained. The
sequencing/paralleling/reversing module has an adjustment
so that the output signal may be changed +_ 5 volts with

respect to the input signal, Figure 5.

1. Check wiring perjob wiring diagram.
2. Measure with VOM:

A. Power supply 20 VDC terminals +20 and COM.
B. Output 1-15 VDC terminals OPl and COM.
C. Input 1-15 VDC terminals, IV1, IV2 and COM.

3. Consult EN 111 for additional service information.

CAL.
ADJUST Figure
POT.

SEQ/PAR/REV
ADAPTOR +20

TIE

OPI

COM COM

e
Typical
Controlled
Device

Figure 6

BaPDm’.Colman Company
ENVIRONMENTAL CONTROLS DIVISION
1300 Rock Street, Rockford, Illinois, U.S.A., 61101

F-14963 BK LITHO IN U.S.A.



ELECTRIC CONTROLLER

ROOM THERMOSTATS,
TWO-POSITION, HEATING AND/OR COOLING

TC-1101
TC-1102
TC-1103
TC-1104
TC-1105
For low or llne voltage on-off control of fan
co,s, fans, motor starters, contactom, two-
posltlon electdc actuators.

Bimetal operated snap action SPDT switch.
Color coded 6" leads. Differential 2F. Units

have plastic covers as standard. Mounts on
flush or surface switch box or directly to wall

(24 volt only). Dlmanslon: 4-3/8" high x

2-7/8" wide 1-5/8" deep.

ACCESSORIES:
AT-101
AT-104

AT-136

AT-504
AT-505
AT-546
AT-602
AT-603

AT-1103
AT-1104
AT-1105
AT-1155
AT-1165
Tool # 11
Tool #13

Lock cover kit
Dial stop pins (note: pins
included with each unit)
Title plates (day, night, heat,

cool)
Plaster hole cover kit (small)
Surface mounting base
Auxiliary mounting plate
Selector switch sub-base DP4T
Selector switch sub-base one
DP4T, one DPDT
Wire guard
Cast aluminum guard
Plastic guard
Plastic guard
Plastic guard
Calibration wrench
Contact burnishing tool

OPTIONS: Add "dash-number" (-XXX) suffix
umber for desired option. For
pecify TC2-110X-XXX. All con-
UL listed.

Standard -400 -401

-500 parallel heat anticipation 24V standard
cover

-501 parallel heat anticipation 120V
standard cover

-502 parallel heat anticipation 240V
standard cover

Red. Brown

\

L1 \/ Drop

Orange (common)
Brown makes on temp. drop

"l’Only models with metal covers
are CSA certified.

-402 -403

-601 10F night depression 120V standard
cover

-602 10"F night depression 24V standard
cover

-603 10F night depression 240V standard
cover

Prt Control
Dial*

Number Range

Full Load Amp= Locked Rotor Amps

24/120 Vao- 240V

4.4 orange 2.2 orange
to brown to brown

lead lead

3.0 orange 1.5 orange
to red to red
lead lead

241120V 240 Vac

55-85FTC-1101 (13.29oc)
45.75OF 26,4 orange

TC-1102 (7.23oc) to brown

TC-1103 75"105F
lead

(24"40C) 18 orange

TC-1104 35"65F to red
(2-18C) lead

90-120 F
TC-1105 (32_49oC)

*Units marked in both F and C; dial stop pins included to limit dial range.

13.2 orange
to brown

lead

9 orange
to red
lead

Pilot
Duty

40 @
24 vac

210 @
120/240
Vac





GeneralInstructions

TK-1700
Day/Night & Heating/Cooling

Pneumatic Dual Setpoint
Room Thermostats

Meets National, State and Local Energy Conservation Standards

For proportional temperature control of pneumatic actu-
ated valves and damper actuators to maintain room air
temperatures in heating, ventilating and air conditioning
systems..

CONSTRUCTION
Two-tube proportional control type of pneumatic instrument,

using bimetal sensing. The small sensitive bimetal actuates a
piloted non-bleed relay. Delicate balance and linear output are
accomplished by an internal pneumatic feedback circuit.
Connection to fittings is made by connecting plug-in plastic
tubing which is attached to the base of the thermostat.

Throttling Range: Continuously adjustable from 2 to 10F
for a 10 psi change in control branch line pressure, nominally 3
to 3 psi. Normal factory setting 4F. Independently adjustable
for each setpoint dial.

Supply Air Pressure: See SPECIFICATION TABLE. Requires
15 and 22 psig dual pressure supply main.

Maximum Safe Air Pressure: 30 psig.

Ambient Limits: 20 to 115 F working1-40 to 150 F shipping.

Dial Markings: F standard; dials field-reversible for C.

Air Connections: 5/32 plastic tubing.

External Setpoint Knobs: AT-37 kit included in standard
and TK-17XX-400 models.

Internal Thermometer:. Included in TK-t 7XX-400 and -404
models.

OPTIONS

Standard .400 -403

:ii: T.ods;

Air Consumption Air Capacity
Part Numbers for Sizing for Sizing

Air Compressor Air Mains

All except Aspirated .008 scfm 96 scim

Aspirated .024 scfm 136 scim

ACCESSORIES
AT-37

AT-504

’AT-505
AT-506
AT-509
AT-536
AT-546
AT-1103
AT-1104
AT-1105
AT-1155
AT-1165
AT-533-101
AT-533-127

Setpoint knob kit (included with standard and
TK-17XX-400 models)
Plaster hole cover
Surface mounting base
Pneumatic wall box fitting
Wall box required for aspirated thermostats
Pneumatic wall thermostat conversion kit
Auxiliary mounting base
Wire guard
Cast aluminum guard
Plastic guard
Plastic guard
Plastic guard
Adapter 1/4" plastic to 5/32" plastic
Adapter 3/16" copper or 1/4" copper with 1/4"
solder coupling (not included) to 5/32" plastic

Typical Piping

i TK-1700
Manua Series
Lever

_
( Controlled

Branch

Figure 1.

To
Other
Controls

LITHO IN U.S.A. F-18201



SPECIFICATION TABLE

Application

HEATING
AND

COOLING

HEATING
WITH

DAY/NIGHT

COOLING
WITH

DAY/NIGHT

Controlled
Device
Action

N.O. Heating
NC. Cooling

N.C. Heating
N.O. Cooling

N.C. Heating
N.C. Cooling

N.O. Heating
N.O. Cooling

N.C, Heating
NC. Cooling

N.O. Heating
N.O. Cooling

N.C. Heating
N.C. Cooling

N.O. Heating
N.O. Cooling

NORMALLY
OPEN

NORMALLY
CLOSED

NORMALLY
OPEN

NORMALLY
CLOSED

15 Psig Supply Pressure 22 Psig Supply Pressure
Part

Control Control Cover Control Control Cover Number
Oial Ranger Action* "Legend Dial Ranger Action* Legend

D.A. D.A. TK-1717

55-85F
(13-29C)

45-75F
(7-240)

75-105F
(24-41 C)

55-85 F
(13-29C)

45-75F
(7-24C)

R.A.

D.A.

B.A.

55-85 F
(13-29C)

45-75F
(7-24C)

55-85F
(13-29C)

75-105F
(24-41 C)

55-85F
(13-29C)

75-105F
(24-41 C)

B.A.

Direct Acting (D.A.): Increase Output Pressure on Tern erature Rise

Reverse Acting (R.A.): Decrease Output Pressure on Temperature
Rise

HEAT

COOL

DAY

DAY

55-85F
(13-29C)

75-105F
(24-41 C)

45-75F
(7-24C)

55-85F
(13-29C)

45-75F
(7-24C)

55-85F
(13-29C)

45-75 F
(7-24C)

55-85F
(13-29C)

75-105F
(24-41 C)

55-85F
(13-29C)

75-105F
(24-41 C)

B.A.

D.A.

R.A.

D.A.

R.A.

B.A.

B.A.

B.A.

B.A.

COOL

HEAT

NIGHT

NIGHT

Units include a manual override lever for overridin(

1-F Standard, Field Reversible to C

TK-1727

TK-1731

TK-1741

TK-1735

TK-1745

TK-1736

TK-1746

TK-1711

TK-1751"*

TK-1712

TK-1752"*

TK-1721

TK-1761"*

TK-1722

TK- 1762**

TK-1721

TK-1761"*

TK-1723

TK-1763**

TK-1711

TK-1751"*

TK-1713

TK-1753"*

22 psig opera-
tion and placing control into 15 psig control mode when unit is

supplied with 22 psig. Lever automatically resets when supply pres-
sure is reduced to 15 psig

PRE-INSTALLATION

The thermostats are shipped with mounting screws. Wall fit-

tings must be ordered separately.

Before installation, make a visual inspection of the thermostat

carton for obvious signs of damage.

Air Connections: Two plastic tubes reinforced with a coil

spring are coded M and B. The M (black) designates the

supply main and the B (white) designates the controlled
branch line. See Figure 1.

INSTALLATION

Requirements

Locate the thermostat where it will be exposed to unrestricted
circulation of air which represents the average temperature of

the controlled space. Do not locate the thermostat near

sources of heat or cold, such as lamps, motors, sunlight or
concealed ducts or pipes.

The thermostat fitting is available for either flush or surface

mounting. See Figures 2 and 3. Use the AT-506 wall box fitting
for surface mounting on all wall surfaces and flush mounting
on plastered or stud walls.



NOTE: The amount of rise or drop in the output pressure
may vary depending on the ambient temperature in the
test area. If output is always 0 psig, the restriction may be
plugged. If output is always equal to supply or unable to
decrease below 3 psig, the nozzle may be plugged.

2. To check for active thermal element, adjust the setpoint
knob to obtain approximately 8 psig branch output. Slight-
ly warm the element with your hand or breath. A direct-
acting thermostat will increase output pressure. A reverse-
acting thermostat will decrease output pressure. If the
thermostat fails to function properly, refer to Repeir.

ADJUSTMENTS

NOTE: An AL-95 or AL-341 calibration kit should be available
for calibration.

Throttling Ranges: The throttling ranges are set at 4F per
10 psi control pressure change. They should be set at the
lowest value which will allow the thermostat to control the
system without cycling under the normal load conditions. The
most satisfactory setting will vary with the type of system being
controlled. The throttling range is independently adjustable for
each bimetal.

If the throttling range of the thermostat as shipped is not
satisfactory, proceed as follows:

1. Measure temperature at sensing element. This should be
a stable temperature.

2. Rotate upper setpoint dial to this temperature.

3. With 15 psig supplied to thermostat, adjust calibration
screw until 3 psig is read on branch test gauge.

4. Rotate the upper setpoint dial in a direction which raises
the output until 13 psig is read on the branch gauge.

5. The difference between the setpoint dial readings in step
2 and 4 is the throttling range of the thermostat.

6. If thethrottling range in step 5 is not that desired, move the
throttling range slider (Figure 6) in the appropriate direc-
tion and repeat steps 2 through 5 until the desired throt-
tling range is obtained.

Throttling Range
Adjustment (15 PSIG)

Throttling Range
Adjustment
(22 PSIG)

Restrictor
Location

Branch Test
Port

Calibration
Dial Stops Screw
(CCW LIMIT) (15 PSIG)

Setpoint Dial (15 PSIG)
Stop (CW LIMIT)

Tang
Dial Clamp
Screws
Dial Stop

Stop
(CW LIMIT)

Setpoint Dial
(22 PSIG)

Calibration Screw
PSIG)

Main

Branch

Figure 6.

7. Change supply pressure to 22 psig and repeat steps 2
through 6. On day/night applications, both throttling
ranges should have the same setting.

The calibration of the thermostat should be checked after the
throttling range has been changed. See SERVICE AND
REPAIR.

Adjustment of Dial Stops: To set the setpoint dial stops,
proceed as follows:

1. Using the AL-82 5/64" Allen wrench, loosen the two dial
clamp screws approximately 1/2 turn.

2. Separate the two dial stop tabs if not already separated.

3. Using the AL-82 5/64" Allen wrench, turn the setpoint dial
to the desired clockwise dial limit. While holding the dial
with the Allen wrench, slide the one stop tab in a clockwise
direction until it touches the top side of the stop tang.

4. Rotate the setpoint dial to the counterclockwise limit.
While holding the dial with the 5/64" Allen, rotate the other
stop tab counterclockwise to touch the bottom of the stop
tang.

5. Carefully tighten the dial screws with the AL-82 5/64"
Allen wrench.

6. Rotate setpoint dial from counterclockwise stop to clock-
wise stop to check stop settings. Repeat adjustment steps
if necessary.

NOTE: Stops can be rotated to lock setpoint dial in one
place if desired.

Converting Dials to C: To convert the unit from F dial
reading to C dial reading, proceed as follows:

1. Rotate setpoint dial clockwise to end of dial scale.

2. While holding dial, use the AL-82 5/64" Allen wrench to
remove the dial screws.

3. Carefully remove dial plate and turn over. Make sure stop
tab plates and clamp ring are in place.

4. Align dial plate to read clockwise end of C scale.

5. Carefully re-install dial screws. Do not tighten.

6. Readjust stop tabs. See "Adjustment of Dial Stops".

SERVICE AND REPAIR
Calibration: As a nominal calibration, the branch line control
pressure should be 8 psig when the setpoint is equal to the
room temperature indicated by an accurate thermometer. On
some applications, a value other than 8 psig will be required to
get the desired control results. In this case, change the 8 psig
designation used in the calibration procedure.

CAUTION
thermal element of the thermostat is veryroom

sensitive to temperature change. Do not affect its
temperature by touching the bimetal or breathing on the
thermostat. When calibrating the instrument, observe
the room temperature frequently and reset the setpoint
dial if required.

1. Remove the thermostat cover by loosening the cover
screw.

2. Using the AL-82 5/64" Allen wrench, unscrew (counter-
clockwise rotation) the branch test port screw one full turn
(Figure 5).



3. Attach the test gauge rubber seal to the boss, as shown.

Using a rotary motion, push the gauge on as far as it will go
(1/4 inch minimum). The tubing will support the test
gauge in a position where it will be easily read. The supply
pressure to the thermostat should be 15 psig.

4. Adjust the upper setpoint dial to the room temperature as
indicated on the test thermometer.

5. With the AL-82.048-inch six spline wrench, turn the cali-
bration screw clockwise if the controlled pressure is

above 8 psig and counterclockwise if it is below 8 psig.
Adjust the screw until the controlled pressure is 8 +/-1 psi.

NOTE: The hex nuts on the calibration screws are ten-
sion devices only. They should not be loosened to make
an adjustment.

The 15 psig bimetal is calibrated. To calibrate the 22 psig
bimetal, proceed as follows using a special tool (AL-80). Refer
to Figure 6.

1. Adjust the lower setpoint dial to the room temperature as
indicated on the test thermometer.

2. Insert the blade of the tool between the switchover

plunger and the switchover lever shown in Figure 6. The

top bimetal should be approximately 1/32" off the lever
and the bottom bimetal should be in contact with the lever.

3. Adjust the lower bimetal with the AL-82 .048-inch six

spline wrench. Turn the calibration screw clockwise if the
controlled pressure is above 8 psig and counterclockwise
if the controlled pressure is below 8 psig. Adjust the screw
until the pressure is +/-1 psi.

4. Manually switch the thermostat several times by remov-
ing and reinserting the AL-80 or screwdriver and observ-

ing the branch line pressure. If it varies beyond desired
limits, repeat the calibration.

5. Remove the test gauge.

6. Turn the branch test port screw clockwise to tighten.

7. Replace cover.

Maintenance

The pneumatic thermostat requires no routine maintenance.

Repair

Field repair of pneumatic thermostats is not recommended.
However, if the thermostat output pressure is 0 and it cannot
be corrected by calibration, the restriction should be checked.
Hold the restriction plate up to the light and check the .0045
hole. If the hole is blocked, the restriction plate must be

replaced. The filter should be replaced at the same time. If the
hole is not blocked, then the thermostat should be replaced.



Figure 2. Mounting Thermostat to AT.506
Wall Box Fitting

Figure 3. Mounting Thermostat to Electrical Box

Procedure

To mount a thermostat on an AT-506 wall box fitting, refer
to Figure 2,

1. Remove and discard the cardboard cover plate on the
wall box. (The cardboard cover protects the fitting while
the wall is being plastered.)

2. Fasten the mounting plate to the wall box with the two flat
head screws provided. Make sure it is square with the wall
before tightening the screws.

3. If the thermo.stat tubing is too long for easy coiling in the
wall box, it can be cut to length. Cut the tubing at a 45
angle for ease in inserting the tubing into the "O" ring seal.
Be sure that the coil spring is cut flush with the tubing.

4. Remove and discard the short piece of tubing from the
connector head of the wall box.

5. Insert the main (black) plastic tubing into the left-hand
hole in the connector head. Insert the branch line (white)
tubing into the right-hand hole in the connector.

Insert tubes at least 1/4-inch. Do not use any lubricant on
the plastic tubing.

6. Fasten the thermostat to the mounting plate with the three
Allen mounting screws provided. Tighten the screws
evenly.

To mount a thermostat on an electrical switch box, refer to
Figure 3.

1. Attach the mounting plate to the switch box with the two

flathead screws provided. Be sure the mounting plate is

vertical.

Slightly rotate the tubes back and forth, and push firmly
onto the fittings. See Figure 4.

Fasten the thermostat to the mounting plate with the Allen
head screws provided and tighten evenly.

AT-533-101 1/4" Plastic Tube
Adaptor /

5/32" Tube from
Thermostat .,,.,,) A

X J-1/4, C]opper

-X 1/4" SolderCouplij. \AT-533-127

ng

..,,""’ ’1/4" Copper to
\ 5/32" Plastic or

5/32" Tube from 3/16" Copper to
Thermostat 5/32" Plastic

Flgure 4.

Installation of external setpoint refer to Figure 5.

1. Insert the knob through hole in cover. The knob should
rest on the calibration screw with the slots aligned with the

dial clamp screws.

2. Insert screw supplied with the knob into the center of the
knob and tighten, being careful not to disturb the setting of
the calibration screw.

NOTE: The knob must be removed in order to remove
thermostat cover or recalibrate thermostat.

(.Screw Suppliedr ---.---with Knob

EXternal

Setpoint

oint
Dial

Figure 5.

CHECKOUT

After installing the thermostat, verify proper operation as
follows:

1. With 15 psig supply pressure, check the nozzle and/or

restriction. Turn the upper setpoint dial to maximum value.
If the thermostat is direct-acting at 15 psig, the output
pressure will drop. If the thermostat is reverse-acting, the
output pressure will rise. Turn the setpoint dial to minimum
value. If the thermostat is direct-acting, the output pres-
sure will rise. If the thermostat is reverse-acting, the out-
put pressure will drop.
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GenePalInsCPucCions

TA 3432 TA 3441
TC 3432 TC 3441
Duct and Immersion
Electric Thermostats

These thermostats are used for two position (ON-OFF)
control of solenoid valves, damper and valve actuators,
relays, etc.

PRE-INSTALLATION
The thermostats are shipped with two mounting screws.
TC-3413 and TA-3434 are shipped with bracket and three
screws. Before installation, make a visual inspection of the
thermostat carton for obvious signs of damage.

7-1/2" Insertion
Length

CF--I

Part Device Control Switch Voltage Full Load Locked Pilot Duty
No. Type Dial Ranget Differential Type Amps Rotor Amps (VA)

SPST 720TA-3432

TA-3433

TA-3434

TA-3441

TC-3411

TC-3413

High Limit
Manual
Reset

High Limit
Manual
Reset

High Limit
Manual
Reset

Low Limit
Manual
Reset

Low Limit
Automatic

Reset

High Limit
Automatic

Reset

75-135F
(24-57C)

100-160 F
(38-71 C)

120-240F
(49-116C)

35-60F
(2-16C)

0-120F
(18-49C)

120-240 F
(49-116C)

Fixed*
5OF

Fixed*
5OF

Fixed*
5OF

Fixed**
5OF

2-8F
Factory Set

2OF

2-8OF
Factory Set

2OF

SPST

SPST

SPST

SPDT

SPDT

*Reset cannot be accomplished until the sensed temperature is at least 5F below the set
**Reset cannot be accomplished until the sensed temperature is at least 5F above the sel
fDial dual marked in F and C

INSTALLATION

Requirements

Mounting: The thermostats may be mounted in any position
on any surface not subject to excessive vibration or extreme
ambient temperatures (100F above or below the scale range).
The sensitive helical bimetal element may be mounted in
ducts or, with optional bulb well, in liquid lines, pipes, tanks, etc.

Procedure

DUCT THERMOSTAT INSTALLATION:

1. Cut a 3/4-inch diameter hole in the duct where the ther-
mostat is to be located.

2. Remove the cover and carefully insert the bimetal in the
duct opening. Mark position for the two mounting screws
provided and punch or drill holes.

3. Partially insert screws.

4. Insert the bimetal element, swinging the thermostat hous-
ing to the left to engage screw heads in key hole slots.
Straighten thermostat housing and tighten mounting
screws securely.

120
240

120
240

120
240

120
240

120
240

120
240

16
8

16
8

16
8

16
8

3.8
1.9

3.8
1.9

96
48

96
48

96
48

96
48

22.8
11.4

22.8
11.4

)oint.

3oint.

720

720

720

125

125

5. Make electrical connections and replace thermostat
cover.

DUCT INSTALLATION WITH EXTENSION
MOUNTING BRACKET:

1. This bracket is required by U/L on units where the control
range exceeds 180F (typically TC-341 3, TA-3434).

2. Cut a 3/4-inch diameter hole in the duct where the ther-
mostat is to be located.

3. Mount the extension bracket to the duct. Mark position for
three mounting screws provided and punch or drill holes.
Tighten screws.

4. Partially insert the two 8-32 x 3/8-inch round head
screws provided.

5. Insert the bimetal element, swinging the thermostat hous-
ing to the left to engage screw heads in key hole slots.
Straighten thermostat housing and tighten mounting
screws securely.

6. Make electrical connections and replace thermostat
cover.

LITHO IN U.S.A. 5-83 F-11302-4



IMMERSION THERMOSTAT INSTALLATION:

1. The optional bulb well AT-223 positions the thermostat
mechanism housing 2 inches away from pipe or tank wall
to allow for insulation.

2. Insert the bulb well in pipe line or tank where it will be
exposed to a representative temperature of the medium
being controlled. The bulb well is furnished with a mount-
ing bushing threaded for standard 3/4-inch pipe fittings.

3. Remove cover, use care when handling bimetal element,
and insert element in bulb well.

4. Note that cutout of mounting flange on bulb well must be
at the top. This cutout allows clearance for scale setting
lock screw. Insert mounting screws provided through
keyhole slot in thermostat housing to engage correspond-
ing holes in bulb well mounting flange. Align thermostat
and tighten mounting screws securely.

5. Make electrical connections and replace thermostat
cover.

Wiring: Terminals are located under thermostat cover. Knock-
outs for 1/2-inch conduit connectors at top of case. Make all
electrical connections to thermostat in accordance with the
installation wiring diagram for the job.

B k\\.// R

TC-3411
or Temp. ,,.,r

TC-3413 Drop \’I
C

TA-3432, TA-3433 and TA-3434 open circuit on rise of temperature
above setpoint.

TA-3441 opens circuit on drop of temperature below setpoint.

3. Insert a narrow blade screwdriver from upper left-hand
corner and turn calibrating screw clockwise to lower con-
trol point temperature, and counterclockwise to raise con-
trol point temperature. Turn the calibrating screw either to
the right or to the left (clockwise or counterclockwise) as
required until the switch clicks.

4. Rotate the calibrating screw in the opposite direction until
the switch clicks again.

5. Set calibrating screw halfway between point where switch
clicks (one full turn of calibrating screw represents
approximately 10F).

6. Re-install all electrical connections and replace thermo-
stat cover.

Maintenane: No special maintenance is required. However,
the exterior of the unit should be free from foreign material.

Rep,it: Field repair of the thermostat is not recommended. If
the system is not operating correctly and the reason is traced
to the thermostat, it should be replaced.

Calibration

Differential
Cam

Dial Setting
Lock Screw

Cover
Screw
Stud

Mounting
Holes

RUN/ADJUST

Adjustment: The lever setting determines the operating point
of the thermostat. The lever can be locked in place by tighten-
ing the dial setting lock screw to prevent unauthorized tamper-
ing or resetting of thermostat control point.

Differential: To increase the differential, bend the switch

actuating cam up, using a narrow screwdriver. A 1/32-inch

upward bend at the left end of the cam increases the differen-
tial approximately 2F.

CHECKOUT

While media temperature is in the scale range of unit, deter-
mine the media temperature, then move the scale slider above
and below the media setting and verify internal switch action
using a VOM

SERVICE AND REPAIR

Callbratlon: The thermostats are factory calibrated and
should not require further attention. However, if for any reason
a thermostat requires calibration, proceed as follows:

1. Set the temperature lever to correspond to actual temper-
ature of medium being controlled. Use an accurate ther-

mometer and allow both thermometer and thermostat to
settle out for approximately ten minutes.

2. Turn off power to thermostat and then remove thermostat
cover.

Re
Lever

Adjusting
Lever

Ba ,l e .Colman CompanLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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VC-2124
(Replaced by VC, VP, VS-9273) VP-2124

Body Pattern: 112" to 1-1/2" Globe Screwed,
1" to 1-1/2" 300 lb. Globe Flanged
Flow Type: Equal Percentage
Body Material: Steel
Seat Material: Stainless Steel
Stem Malerial: Stainless Steel
Plug Material: Stainless Steel
Disc: None
Stem Packing: Teflon "V" Rings
Max. Operating Press.--Steam: 400 psig G.S.,
300 psig G.F.
Max. Operating Press.--Water: 600 psig G.S.,
300 psig G.F.
Recommended Diff. Press.--Steam: 100 psig
Recommended Diff. Press.--Water: 100 psig
Fluid Temps.Steam: 446F (230C) G.S.,
420F (216C) G.F.
Fluid Temps.--Weter: 450F (232C) G.S.
400F (204C) G.F.
Cv Rating: .95, 1.8, 2.5, 4.0, 7.4, 9.0, 17.4, 33.4

VP-2224 Proportional, Spring Return or Non.Spring
Return, 112" to 1-112" Valves
Used for proportional control of high temperature water
or high pressure steam.

VP-2224 []

(Replaced by VC-9253) VC-2604
(Replaced by VA-9313) VA-3142
(Replaced by VP-9313) VP-3142

VA-3203 []Flow Type: Diverting
Body Material: Brass
Max. Operating Press.--Water: 200 psig
Maximum Closeoff: 10 psi
Fluid Temps: 200F (93C) Maximum
Cv Rating: 3.8

VA-3203 Two-Position, SAE Flared, 518" O.D. Divert-
ing Valves

Used for two-position diverting control of supply water
for fan-coil units, convectors, and base board radiation.
Manual opener.

(Replaced by VS-9312) VP-3242
(Replaced by VS-9332) VP-3342

Flow Type: Diverting
Body Materiel: Brass
Max. Operating Press.--Wate. 200 psig
Maximum Closeoff: 10 psi
Fluid Temps: 200F (93C) Maximum
Cv Rating: 3.8

f-C(J/rVA-3403 Two-Position, Diverting, 518" or 718" O.D.
Sweat Valves

Used for two-position diverting control of supply water for
fan-coil units, convectors and base board radiation. Man-
ual opener.

VA-3403 []

(Replaced by VS-9312) VP-3542
Sizes: 2" to 24"
Body Pattern: Flangeless Wafer with 125 Ib./150 lb.
ASA Flange Rating
Flow Type: Equal Percentage
Body Material: Iron
Stem Material: Stainless Stee
Diac: Iron
Stem Packing: Teflon Impregnated Asbestos
Max. Operating Presa.--Steam: 35 psig
Max. Operating Preas.--Water: 150 psig
Fluid Temps.--Steam: 281 F (138C) Maximum
Fluid Temp$.--Water: 350F (176C) Maximum
Cv Rating: 75, 115, 170,275,440, 640, 1150, 1850, 2650,
3400, 4500, 5400, 7000, 10,000

VC-6064, VC-6065 Two.Position, Two.Way, Metal Seat,
2" to 24" Butterfly Valves

VP.6064, VP-6065 Proportional, Two-Way, Metal Seat,
2" to 24" Butterfly Valves

Used for control of steam or water where minor leakage
is permissible.

VC-6064 []
VC-6065 []
VP-6064 []
VP-6065 []

VC,VP-6064 VC,VP-6065
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[]
[]
[]
[]

VC-6164
VC-6165
VP-6164
VP-6165

VC.6164, VC.6165 Two-Position, Two.Way, Rubber.
Lined, 2" to 12" Butterfly Valves

VP.6164, VP.616S Proportional, Two.Way, Rubber.
Lined, 2" to 12" Butterfly Valves

Used for control of low pressure steam or water where
tight shut-off is required.

Slzee: 2" to 12"
Body Pattern: 125 Ib./150 lb. ASA Flange Rating
Flow Type: Equal Percentage
Sody Mlterlel: Iron
Seat Materiel: Replaceable EPT Rubber Liner
Stem Materiel: Stainless Steel
Dla: Nickel Plated Ductile Iron
Stem Packing: "O" Ring
Max. Operating Press.--Steam: 30 psig
Max. Operating Press.--Weter:. 150 psig
Fluid Temps.--Steam: 275F (135C) Maximum
Fluld Temps.--Water: 275F (135C) Maximum
Cv Rating: 45, 70, 100, 200, 425, 680, 1125, 1750, 2600

VC,VP-6164 VC,VP-6165

[]
[]
[]
[]

VC-6664
VC-6665
VP-6664
VP-6665

VC-6664, VC-6665 Two.Position, Three-Way, Metal
Seat, 2" to 24" Butterfly Valves

VP.6664, VP-6665 Proportional, Three-Way, Metal
Seat, 2" to 24" Butterfly Valves

Used for diverting or mixing control of water where minor

leakage is permissible.

Sizes: 2" to 24
Body Pattern: 2 Flangeless Wafers with 125 Ib./150 lb.
ASA Flanges Mounted on 125 lb. Cast Iron Tee
Flow Type: Mixing or Diverting
Body Material: Iron
Stem Materiel: Stainless Steel
Disc: Iron
Stem Packing: Teflon Impregnated Asbestos
Max. Opereling Prass.--Sleam: None
Max. Opereling Press.--Waler: 125 psig
Fluid Tempa.--Steem: No Rating
Fluid Temp$.--Water: 350F (176C) Maximum

C Raling: 75, 115, 170,275, 440,640, 1150, 1850, 2650,
3400, 4500, 5400, 7000, 10,000

VC,VP-6664 VC,VP-6665

[]
D
[]
[]

VC-6764
VC-6765
VP-6764
VP-6765

VC.6764, VC-6765 Two.Position, Three-Way, Rubber-
Lined, 2" to 12" Butterfly Valves

VP-6764, VP-6765 Proportional, Three-Way, Rubber-
Lined, 2" to 12" Butterfly Valves

Used for diverting or mixing control of water where tight
shut-off is required.

Sizes: 2" to 12"
Body Pattern: 2 Butterflies with 125 Ib./150 lb. ASA
Flange Ratings Mounted on 125 lb. Cast Iron Tee
Flow Type: Mixing or Diverting
Body Material: Iron
Seat Material: Replaceable EPT Rubber Liner
Stem Material: Stainless Steel
Disc: Nickel Plated Ductile Iron
Stem Packing: "O" Ring
Max. Operating Press.--Steam: No Rating
Max. Operating Press.--Water: 125 psig
Fluid Temps.--Steam: No Rating
Fluid Temps.--Water: 275F (135C) Maximum

Cv Rating: 45, 70, 100, 200, 425, 680, 1125, 1750, 2600

VC,VP-6764 VC,VP-6765

3O
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VALVES ELECTRIC ZONE, DIVERTING

O SELECT A VALVE BODY
APPLICATION HOT OR CHILLED WATER

Fitting

Complete Assembly

SAE FLARED SWEAT SWEAT

Net,,- XXX IActuator Codol VA-3203-XXX-5-4 VA-3403-XXX-6-4 VA-3403-XXX-6-5
Size 5/8" 0.D. 5/8" 0D. 7/8" 0D.
Flow Type Two-Position Two-Position Two-Position

Body Brass Brass Brass
Seat Brass Brass Brass

Stainless Steel Stainless Steel Stainless Steeltlm

Plug E.P. Rubber E.P. Rubber E.P. Rubber
Pecking "0" Ring "0" Ring "0" Ring

3.8 3.8Flow Ceafitclont 3.8
Ilaxliaum Pressure IPSI,6.L

Static 200 200 200
Inlet 200 200 200
Olfferenllll 10 10 10
Close-Off 10 10 10

Ambient Rating F (C)
Opurltlng 40-200 (4-93) 40"200 (4-93) 40-200 (4-93)
|ltlpni -40 to 200 (-40 to 93) .,40 to 200 f-40 to .. tn q-tn o_’

Dimensions inches (ram)

2-3/8" (60)

Diverting Valves
Inlet

Port A Normally Closed.
Por B Normally Open.

2-Way Valves
Flow Port A to Port B

3-1/8" (79)

C

3-318" (86)

A

TO SELECT AN ACTUATOR CODE

Input Tu Veltap 24 120 220-240
Meter Amp .32 .07 .03

WHheat
Auxlllory 201 21 221
Switch
With

Auxiliary 202 212 222
Switch"

Valve |Izl

VA-1203 5/8

VA-1403 5/8

VA-1403 7/8

VA-3203 5/8

VA-3403 5/8

VA.3403 7/8

Dimensions Inches Imml
A e C

4-1/2(114) 2-1/8(54)
3-1/8 (79) 1-9/16(40)
3-3/4 (95) 1-7/8 (48)
4-1/4 (108) 2-1/8 (54) 2-1/4 (57)
3-1/8 (79) 1-9/16(40) 1-9/16(40)
3-3/4 (95) 1-7/8 (48) 2 (51)

1" (25.4)

Note: Allow 2-1/2" (64ram)
clearance above top of cover
for removal.





Body Petlern: 125 lb. Globe Flanged
Flow Type: Mixing
Body Material: Iron
Seat Material: Brass
Stem Material: Siarfless Steel
Plug Material: Brass
Disc: None
Stem Packing: Graphite
Max. Operating Prass.--Steam: No Rating
Max. Operating Press.--Weter: 125 psig
Recommended Diff. Press.--Steam: No Rating
Recommended Diff. Prees.--Weter: 3.5 psig
Fluid Temps.--Sleem: No Rating
Fluid Temps.--Water: +40F (4C) thru
300F (149C)
Cv Rating: 74.101,170. 290. 390

VC-8044 Two-Position, Non-Spring Return, 2-1/2" to 4"
Mixing Valves

VP-8044 Proportional, Spring Return or Non-Spring
Return, 2-1/2" to 6" Mixing Valves (Assembly for 5" and
6" Bodies not shown)

VP-8045 Proportional Non-Spring Return, 4" to 6" Mix-
ing Valves

Used for control of liquids on mxng applications, air con-
ditioning systems, and in hol water heating inslallatons.

*VA-8041, VC end VP-8044 (1/2 thru 2") replaced by VA, VC, VP, VS-9313 vP-8045 vP-8044 vc.8044

VC-8044" [
VP-8044" E
VP-8045 [

Body Pollard: 125 lb. Globe Flanged
Flow Type: Diverting
Body Material: Iron
Seat Material: Brass
Stem Material: Stainless Steel
Piston Material: Brass
Piston Seal: Teflon Insert with Ethaylene Propylene
"O" Ring
DIsc: None
Stem Packing: Teflon Asbestos
Max. Operating Pree$.--Sleem: No Rating
Max. Operating Press.--Water: 125 psig
Recommended Diff. Press.--Steam: No Rating
Recommended Diff. Press.--Water: 35 psig
Fluid Temps.--Steam: No Rating
Fluid Temps.--Water: 40F (4C) thru 300F (149C)
Cv Rating: 68 85, 160, 195, 2.50

VP-8174 Proportional, Spring Return or Non-Spring
Return, 2-1/2" to 6" Diverting Valves

Used for proportional control of liquids on diverting
applications.

VP-8174" ["

VP-8174 VP-8174
(4" thru 6" bodies) (2-1/2" thru 3" bodies)

*VP-8174 (1/2 thru 2") replaced by VP-9323 and VS-9323

Flow Type: Equal Percentage
Body Material: Brass
Seat Material: Brass
Stem Material: Stainless Steel
Plug Material: Brass
DIsc: Composition
Stem Packing: Teflon "V" Rings
Max. Operating Press.--Steam: 35 psig
Max. Operating Press.--Water. 250 psig
Recommended Diff. Preaa.--Steam: 20 psig
Recommended Diff. Prea$.--Water: 35 psig
Fluid Tempa.--Steam: 281 F (138C) Maximum
Fluid Temps.--Water: +40F (4C) thru 281 F (138C)
Cv Rating: .4, 1.3, 2.2, 3.3, 5.0, 6.2, 8.2, 10.5, 12.0, 150

VA-9211-200Two-Position, Normally Open, Union End,
1/2" to 1-1/4" Valves

VS-9211-200 Electronic, Proportional, Normally Open,
Union End, 1/2" to 1-1/4" Valves

Used for control of hot and chilled water or low pressure
steam. Used primarily on fan-coil units, radiators, and small
unitary air conditioners.

VA-9211-200 E
VS-9211-200 E
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TEMPERATURE RATINGS

72

VALVES ELECTRIC 2-WAY ASSEMBLIES &

ACUCORS

TO SELECT A LINKAGE

kri. 050

|lPtl01

PC
LINKAGE

I/2"-1.114" AV-600 AV 391 AV 393.. VI-I||
1.1/,._1p AV 9’ AV-,4

V|.ZO
1.1/Z’..-t AV3 Av3

Vl- Ivle AVe? ?0 Av

TO SELECT AN ASSEMBLED BODY & LINKAGE

Bo0y & L,nka0e

TO SELECT A COMPLETE VALVE ASSEMBLY

VA-I 11|-0XXTP
VA-OI I-ZXX.4-P
VA-HI2-ZXX-4-P
VA-Oll-2XX.4-P
VA-DSS-|XX.4-P

VA.H73-ZXX.4.P

VP-202115X.Z-P
VP-Zll4-t5X-X-P
VA-021)I0X.4,P
VP-D2i3-3XX.4-P
VU-II3-3XX-4-P
VA-O2I0X.4-P
VP-O253-3XX-4-P
VU-O2-4-P
VA.O2T3.1X.4.p
VP-O2?3-3XX-4-P
VU-O2734XX-4-P

Body, Linka0e
end Aclualor

IFm Amidl"

NOTE Forccuor
Cods see lowin laps,

STEId UP OPEN (NON.SPRING RETURN)

CZO14-t XX.I-P’
VP.024-1XX-2-P
VU.Z04- XX.|.P

VP.E24-t XX-X-P]

Vp-BZ13-4XX.4-p
V.0213-1X-4-P
K.025NXX-IP
YP-0.4XX-4-P
45N0X.4.P

VP-B27’.4XX.4-P
VU.0273-1X-4-P

W,.ZO24-IXX-Z.P P.O5.OXX-Z-P VP.Zt5.OXX--P
VP.Z024-

NORMALLY OPEN (SPRING RETURN)

llmzlmvm Aldld

Fluid

115’

125" (529

2" (II’)
125"

CONTINUED ON NEXT PAGE





L ene alInstructions
TA-1101, TA-1102
Two Position

Electric Room Thermostat

For on-off control of unit heater motors, electrical
heaters, high input motor starter coils.

5 4

Night Depression Resistor

(Certain Models)

R e\ Temp.

Common

R makes on
temp. drop

4-3/8"

Part Control* Full Load Locked Non-Inductive

No. Dial Amps Rotor Amps Amps
Range 24/120 Vac 240 Vac 24/120 Vac 240 Vac 120 Vac

TA-1101

TA-1102

55-85F
(13-29C)

45-75F
(7-23C)

7.2 3.6 43.2 21.6 7.5

240 Vac 277 Vac

7.5 7.0

Pilot
Duty
VA

68 @
24 Vac

340 @
20/240
Vac

*Units marked in both F and C, dial stop pins included to limit control range.

Bimetal operated snap action SPST switch with heavy duty
contacts. Coded screw terminals. Differential 2F maximum.
Units have plastic covers as standard. Mounts on flush or
surface switch box.

Dimensions: 4-3/8" high x 2-3/4" wide x 1-5/8" deep.

ACCESSORIES

AT-101
AT-104
AT-136
AT-504
AT-505
AT-546
AT-602
AT-603
AT-1103
AT-11 04
AT-1105
AT-t 155
AT-1165
Tool 11
Tool 13

Lock cover kit
Dial stop pins (NOTE: pins included with each unit)
Title plates (day, night, heat, cool)
Plaster hole cover kit (small)
Surface mounting base
Auxiliary mounting plate
Selector switch sub-base DP4T
Selector switch sub-base one DP4T, one DPDT
Wire guard
Cast aluminum guard
Plastic guard
Plastic guard
Plastic guard
Calibration wrench
Contact burnishing tool

OPTIONS

Add "dash-number" (-XXX) suffix to base part number for
desired option.

Standard -400 -401

-402 -403 -404

--601 10 F night depression 120V Standard Cover’l"
--602 10F night depression 24V Standard Cover-I"
--603 10F night depression 240V Standard Cover-I-
-I-Normally, night depression is controlled by a centrally
located time clock such as AE-174 or AE-178, or by selector
switch sub-bases (AT-602 or AT-603).

LITHO IN U.S.A. F-9961-7



INSTALLATION

Requirements

Locate thermostat where it will be exposed to unrestricted
circulation of air which represents the average temperature of
the controlled space. Do not locate the thermostat near
sources of heat or cold, such as lamps, motors, sunlight or
concealed ducts or pipes. The thermostat is designed for
service in any normally encountered human environment.

Procedure

1. Pull all wires. (Use copper wire only.)

2. Fasten mounting plate to box or wall.

3. Make electrical connections to thermostat screw type
terminals. Make all connections in accordance with the
job wiring diagram and in compliance with national and
local electrical codes. Class wiring is required unless all
circuits to contacts are powered from a Class II source.

4. Hook thermostat on top of mounting plate and swing down
into place.

5. Tighten thermostat mounting screw.

Plate Mounting
Screws (2)

["" " Rounded Tab Upr, / Mounting Plate

Switch Box

Thermostat
Mounting Screw

CHECKOUT

After installing a thermostat, make an initial check of the

switching action. Verify the switch action by listening to and
watching the switch contacts, using a voltmeter between the

proper sides of the switch, or observing the controlled device.

1. Run the setpoint dial to a temperature above ambient.
This should cause the thermostat to switch, calling for
heat.

2. Turn the setpoint dial setting down gradually. The switch
should break contact.

Calibration

All thermostats are calibrated at the factory and normally will

not require any such attention. However, if recalibration is
necessary for any reason, proceed as follows:

1. Disconnect power to thermostat.

2. Set the adjusting dial to correspond to actual room
temperature.

3. Remove thermostat cover, remove screw that secures
right-hand side of insulator, fold back insulator and
remove contact cover. (See Figure .)

Insulator

Adjusting
Dial

Calibration
Screw

Bimetal
Optional

Element
Night
Depression
Resistor

Figure I

Do not breathe on the thermostat or handle excessively
as this will affect the accuracy of the final calibration.

4. If contact blade is made to the left (R) contact, use a
3/16-inch open end wrench to turn calibration screw
counterclockwise (looking at head of screw) until blade
just breaks contact. Note: Each complete revolution of
screw changes calibration approximately 8F. Thermo-
stat is now properly calibrated.

5. If contact is not made to the left, turn the calibration screw
slowly clockwise until element makes to the R contact.
Then turn screw very slowly counterclockwise until blade
just breaks contact. Thermostat is now properly calibrated.

6. Replace contact cover insulator and thermostat cover.

7. Restore power to thermostat.

8. Recheck calibration about 30 minutes later to be sure
heat from handling did not result in erroneous setting.

MAINTENANCE

Open areas at bottom and around base of thermostat should
be kept clean and free from obstructions to allow proper flow of
air. If switch contacts need cleaning, this may be done with a
TOOL-13 contact burnishing tool.

REPAIR
Field repair of the thermostat is not recommended. If the sys-
tem is not operating correctly and the reason is traced to the
thermostat, it should be replaced.

ea ’l eP.Colman Companq
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

F-9961-7 BK LITHO IN U.SA



L ener,alInsCr,ucClons Strap-On-Thermostat
TC-2974

DEVICE INFORMATION

Identification

These thermostats are used to either open or close
electrical circuits when the temperature of a pipe
exceeds the thermostat setting. The orn-red circuit is

often used on the unit heater installations to prevent
operation of the fan unless heat is actually available.

The orn-brn circuit is usually used for control on hot
water boilers.

Pre-lnstallation

The thermostats are shipped with a metal strap and
spring, which will fit supply lines up to 4-inch O.D. For
dimensions see Figure 1.

Before installing the thermostat, look for bent or
broken parts.

58mm
(2-1/4")

TC.2974
118mm

Conduit
Opening

16mm
(5/8")

Strap

Figure I

SPDT Switch Ratings (ac Only)
Sclle* Differential Pilot
C C Voltage FLA LRA Duty
(OF) (OF) (Vac) (amps) (amps) (VA)

10-99 Fixed 5.5 120 9.8 58.8 360

(50-210) (Fixed 10) 240 8 4 8 360

*The scale is dual marked In degrees C and degrees F.

INSTALLATION

Requirements

The thermostat can be mounted in any position on a

smooth clean pipe. Be sure pipe is free of rust, scale
or insulation material.

Ambient Rating: -40 to 60C (-40 to 140F).

Procedure

Insert the spring loops into the holes provided in

the strap and in the side of the housing.

Wrap the strap around the pipe and thread through
the opening provided in the housing.

Push the device against the pipe to compress the
foam spacer until the bulb is 6 mm (1/4-inch) from
the back of the housing.

4. Pull the strap tight and bend to lock the device in

place.

5. Clip off or bend back the excess strap.

F-16441-2



Widng: The thermostat has one 13mm (1/2)-19mm
(3/4-inch) conduit opening in bottom of housing.
Make all electrical connections in accordance with

the job wiring diagram and in compliance with

national and local electrical codes. Device terminal
coding, switch action, and wiring is shown in typical
application (Figures 2 and 3).

Room Thermostat
TC-1101

0 IRed
Contact Makes

on Temp.

Rise Red

Drop Brn

Common Orn

Switch Terminals

Unit Heater
Fan Motor

L1

Typical unit heater application wiring for strap-on ther-
mostat TC-2974. Unit heater fan runs only when heating
supply media is above the setpoint of TC-2974.

Figure 2

Contact Makes
on Temp.

Rise Red

_
Drop Brn To Boiler Controls

Common Orn

Siitch Terminals

L1

Typical hot water boiler application wiring for strap-on
thermostat TC-2974. Boiler runs only when water tem-
perature is below the setpoint of TC-2974.

Figure 3

CHECKOUT

After installing the thermostat, proceed as follows:

With electrical power on and hot water flowing
through the pipe, rotate the setpoint dial from
minimum to maximum and check fan operation. If
wired orange and red, the fan will start at minimum
dial setting and stop at maximum dial setting. The
reverse will occur if wired orange to brown.

2. If no electrical power is available, contact closure
may be checked with an ohmmeter.

3. The differential is factory set to provide the
following switch action

a. At 5OF above the setpoint an orn-red circuit is
made.

b. At 5OF below the setpoint an orn-brn circuit is
made.

RUN/ADJUST
Setpolnt

Screwdriver adjustment. Scales dual marked F on front
and C on back. To change scale, remove spring retain-
ing ring, select scale and replace retaining ring.

Refer to CHECKOUT for manual operation.

CALIBRATION

1. Disconnect power to thermostat.

2. Soak the bulb for 10 minutes at a known tem-
pe ratu re.

3. Turn the dial until the thermostat clicks, reverse
the dial until it clicks again.

4. Turn the dial midway between the click points.

5. Turn the calibration nut (located under the dial) un-
til the temperature of the bulb is indicated on the
dial.

CONCEALED SETPOINT AND LOCK
COVER SCREW
Order AT-210 Concealed Adjustment Kit Separately.

1. Peel off adhesive film from the concealed adjust-
ment plate and place into the recess of the cover.

2. Remove screw from the cover.

3. Install lock cover screw provided with AT-210.

MAINTENANCE

If excessive corrosion develops between the sensing
element and the pipe, clean the pipe and apply a
silicone lubricant such as #6 compound from Dew
Corning Company between the pipe and sensing
element to prevent additional corrosion.

REPAIR

Field repair of the thermostat is not recommended. If
the system is not operating correctly and the reason is

traced to the thermostat, it should be replaced.

Ba l e .Colman Compan l
ENVIRONMENTAL CONTROLS DIVISION
1300 Rock Street, Rockford, illinois, U.S.A., 61101

F-16441-2 BK LITHe IN U.S.A.



GeneralInst uc#ions

Thermostats
Low Temperature

TC-5131
TC-5141

DEVICE INFORMATION
For low or line voltage low limit control of temperature in ducts.

Metal case with 1/2" conduit opening. Vapor pressure type
thermal element controls snap action SPDT switch. 20’ .094"
OD copper element. Thermostat responds to lowest tempera-
ture sensed by any one foot section of its element. Coded
screw terminals. Differential fixed at 5F. Ambient at case
must be 5F above setpoint to a maximum of 150F.

Dimensions: Case, 2-1/2" high 3-1/8" wide 2-3/16" deep.

OPTIONS

TC-5131-201 includes 4-1/2’ 208/240 Vac power cord.

Temp.
Drop

TC-5131-201 or TC-5141-201

ACCESSORIES

None

Brown Red

/
Temp
Drop //

Orn (common)
Brown makes on temp. drop

TC-5131 or TC-5141

1-13/16

L

Dimensions in Inches

2-5/32
3-1/8

1-5/16 ..2_1/4 __.

seEtXptrnaAIcj =J
J (1-4" Hex-Head) J

Case can be mounted in any position

Flgure I

PERFORMANCE

Part Device Control Voltage Full Load Locked Rotor Pilot Duty Non-Inductive
Number Type Dial Range* Vac Amps Amps (VA) Amps

24 100 16

2-1/2

TC-5131

TC-5141

Low temp.
auto reset

Low temp.
manual reset**

34-60F
(1.1-16C)

34-60 F
(1.1-16C)

120 13.8 82.8 650 16

208 9.6 57.6 750 9.6

240 8.3 49.8 750 8.3

277 7.2

*Units dual marked F and C.
**Reset cannot be accomplished until the sensed temperature is at least 5F above setpoint.

F-16101-3



INSTALLATION
REQUIREMENTS

Install all but a few inches of the thermal element securely in
the controlled media for maximum sensing capability and min-

imum vibration damage. Usual location ofthethermal element
is on the downstream side of the coil. The element should be
serpentined in a horizontal pattern so that it will be exposed to
all areas where low temperatures are possible. (See Figure 2.)
Capillary hardware is not included.

Note: Do not kink capillary.

Ambient at case must be at least 5F above setpoint to a

maximum of 150F. Maximum safe bulb temperature is 300F.

TC-51X1

Thermal Element

PROCEDURE
1,

Duct

Figure 2

Up

Remove the cover.

Mount case (Figure 2) with two screws (#1 0 max)in screw
slots in back of case (screws not included).

Make wiring connections to switch terminals.

Replace the cover.

Wiring: Make all electrical connections in accordance with
the job wiring diagram and in compliance with national and
local electrical codes. Thermostat’s case has an opening for a
1/2-inch conduit. The units include a green ground attached
to the case.

Setpoint Indicator

Switch Action (SPDT):
1. On a temperature rise, "orange" (common) makes to

"red".

2. On a temperature drop "orange" (common) makes to
"brown".

3. See Figure 3 for typical wiring.

System Ground

Alarm Circuit

Greenly/,Fa
,,B. ,0 (N.O.)
U’L")’[ Temp

A-C Power Supply

Switch ( Drop
Orn

Case Ground (com)

TC-5131 or TC-5141

Figure 3

Temperature Setting: Turn setpoint adjustment screw (1/4"
hex head) located in bottom of case until indicating pointer is at
desired temperature.

CAUTION
Unit includes mechanical stop to prevent adjustment
below 34F. Do not attempt to set below 34F as this
may damage the device.

CHECKOUT

The reset button on TC-5141 will restore circuits if the element
temperature exceeds the scale setting by at least 5F.

RUN/ADJUST

All thermostats are precision calibrated at the factory and
normally will not require any further attention.

REPAIR
Field repair of the thermostat is not recommended. If the sys-
tem is not operating correctly and the reason is traced to the
thermostat, it should be replaced.

Setpoint Adj

Manual Reset Button

Thermal Bellows

Thermal Sensing Element

F-16101-3 BK

BaPl en.Colman Companq
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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3OO

VALVES PNEUMATIC 3-WAY CLOSE-OFF PRESSURE
RATINGS & ASSEMBLIES V

TO SELECT AN ACTUATOR SERIES

Serial 00

rln Ran

Supply Air Pressure

Stem

MK 2690
3-7 5-10 L 8.13

ACTUATORS
term

CLOSE-0FF PRESSURE RATING

TO SELECT AN ASSEMBLED BODY & LINKAGE OR COMPLETE
VALVE ASSEMBLY

VBXXX

edy & Llnkaoe
(Factory As=smblodJ

Use
Yellow Sprng

VB-9312-201-4-P

VB-G313-201-4.P

AV-400

Body & LInkep
& Actuster

IFectory AeeembtedJ
See Pago 303
Actumr Codes

Use
Black Spring

VD-9312-202-4-P

VB-9313-202-4-P

VB-9323-202.4-P

VK-9312-2XX4-PV’Z w ,.xx.p

Use
Blue Sprng

VB-G312-203-4-P

VB-O313-203-4-P

VB-9323-203-4-P

VB-O332-203-4-P"

AVA01

VK-O312,3XX-4-P

VK-0313-3XX-4-P

VK-O332-2XX-4-P* VK-O33-3XX-4-1

Maximum Ambient 2 114Ol 22o(104o)

Resultant Fluid 250 (121 250 (121 )

VD-D312,04-P Maximum
VD-O313,0-4.P Fined 281 (t3=) 2611138)

VD.B323-O-4-P Resullont
VD.B332-O-4.P Ambient 16 171) 1B0(71)

"VK-9332-203A-X is used as the =nlef valve and VK-9332-313-4-X is used as the outlet valve on four pipe single coil system. 20 psig main is requzred Neutra valve positon (bolh pods
"iust close") have 35 psi clese-off pressure for all actuators.

**See flow pattern in dimensional drawings section for flow details since close-off pressure ratings apply with valves propedy installed. Close-off ratings in the table are true only when
the indicated supply air pressure s applied 1o the actuator. A change in ar pressure at the actuator will alter the actual close-off pressure.

**SU--Stem Up: SD--Stem Down.





GenePalInsCPucCions
Pneumatic

Receiver-Controller
RKS-1001, 2001, 3002, 4002

The set point of the unit is of a vernier type. The
adjustment knob is located under the cover. On units with a

remote set point input, the set point may be either adjusted
at the instrument or remotely. The remote set point
adjuster is ordered separately and not part of the receiver
controller.

Supply Air Pressure: 18 psig nominal, 30 psig maximum.

Proportional Band: Adjustable from 2-1/2% to 40% of
Input No. 1 transmitter span; i.e., 200F transmitter span,
5F 2-1/2%, 80F 40%. At 2-1/2% proportioning band,
5F will produce a 10 psig change in output pressure
(nominally 3-13 psig).

Ambient Temperatures: 150F maximum, 40F minimum.

General Information: These recelver-controllers are used in

conjunction with Barber-Colman transmitters for
proportional control of valves and actuators. Depending on

the transmitter, they may be used to control temperature,
humidity and duct pressures. May be used as single
controller, master-submaster or either of above with remote

reset of set point.

Construction: A proportional control relay type pneumatic
instrument which accepts a 3 to 15 psig signal, and controls

using a small portion of the input signal. The unit,
depending on model, will accept from 1 to 3 input signals.
The stable balanced lever system produces a linear output
signal to the actuator based on the value of the input
signals.

The units are all capable of being changed in the field from
direct to reverse-acting. This action is referenced to the
number 1 input signal. The direction of reset effect on the
dual input units is reverse only and not field changeable.

Authority: On dual input units adjustable from 10 to

200%, 100% authority means that both transmitters have
the same authority if they have the same span. 1 psi change
at Input No. 1 is balanced by 1 psi change at Input No. 2.

Air Consumption: For sizing air compressors, average air

consumption is 0.008 scfm (standard cubic feet per
minute). Add 0.024 scfm for each transmitter connected to

the receiver-controller. A dual input unit with remote set

point would be (.008 + .024 + .024 + .024) .08 scfm.

Air Capacity: For sizing air mains, receiver-controller air

requirement is 16 scim (standard cubic inches per minute).
Add 36 scim for each transmitter connected to the
receiver-controller (such as a dual input and remote set

point adjuster). A receiver-controller with two transmitters
and one remote set point adjustor connected would have a

total of 124 scim (16 + 36 + 36 + 36).

Air Connections: 1/8" FNPT. Spacing designed to occept
1-1/2" dia. back connected gauges for direct mounting.

Table

AVAILABLE RECEIVER CONTROLLER MODELS

Model Remote SPA Action*

RKS 1001 None DA
Single
Input RKS 2001

+10% of Primary
Transmitter Span

DA

RKS 3002 None DA
Dual

Input RKS 4002
+10% of Primary

DA
Transmitter Span

Authority :1: Proportional Bands

None

10% to 200% of
Primary

Transmitter Span.
Adjustable.

2-1/2% to 40% of
Primary

Transmitter Span.

*DA (direct-acting): Increases output pressure on rise in Input No. 1 pressure. Field changeable to RA. RA (reverse-acting):
Decreases output pressure on rise in Input No. 1 pressure.
:Primary transmitter connects to Input No. 1.

F-14238-2



INSTALLATION AND MOUNTING

Mount unit in upright position on wall, panel, etc. using the
three holes provided. Do not mount on a surface subject to

vibration.

Front 1/8" FNPT connections (4) on manifold are spaced
to allow installation of 1-1/2" gauges. Connections on top
are provided for connection to system piping.

Refer to Figure 1 for location of port connections and table
for features of individual units.

Port B Branch, connected to controlled device.
M Main, supply air pressure of 18 psig.
2 Input No. 2, Input from secondary transmitter.

1 Input No. 1, primary transmitter input.
A Remote set point adjuster input.

ADJUSTMENTS

Changing From Direct to Reverse-Action (referenced to

Input No. 1).

Attachment of AT 539: To attach the AT 539 external

pilot pressure kit, use the following procedure:

1. Remove Receiver Controller restriction cover plate,
restriction, and two gaskets (see Figure 2 for location).

2. Replace items in Step 1 with parts in AT 539 kit.

3. Route 5/32" plastic tubing between main and No. 2

input bosses and connect to constant 18 psig main.

4. With pliers break off protrusion on cover that normally
fits between the main and No. 2 input bosses.

NOTE: When using the AT-539 the restrictions for the
transmitters must be removed and the PNC-42 blocking
gasket installed. The transmitters then require a remote

restrictor.

6. Place cover on receiver-controller.

Percent Proportional Band Adjustment

The action (direct or reverse) of the unit must be correct

for the application before calibration is attempted.
Standard factory assembly is for direct-acting (DA).

When the units are received on the job-site, they may be
field converted for reverse-action (RA) as follows:

Cut the pilot tube with end cutter on 45 angle as

close to the DA pilot tube connection as possible. See

Figure 2, for tube location.

See Figure 4 for location of adjustment of percent
proportional band.

Percent proportional band is a value which is a percentage
of the primary transmitter span (Input No. 1) which will

produce a 3-13 psig (10 psi change) output in branch line

pressure. This setting must be calculated and set prior to

calibration of the receiver-controller set point. If changes in

proportional band setting are required for stable control,
recalibration of the receiver-controller is required.

Remove plug from RA pilot tube connection and tape
it to inside of cover. Insert pilot tube into RA tube
connection

With 3/16" wrench, turn RA screw in (CW) until
contact is made with lever "B". See Figure 2A. With a

3/16" wrench, back DA screw out (CCW)
approximately 4 turns. See Figure 3.

The formula for converting throttling range to proportional
band setting is:

Throttling Range X 100Pronortional Band Settin
Transmitter Span

Typical Conversions are:

If it should be necessary to return the receiver-controller to

the direct-acting mode, proceed as follows:

1. Remove the pilot tube from the RA pilot tube
connection.

Insert plug in to vacated hole.

Assemble eyelet EYRF-292 to pilot tube. Remove any
tube and eyelet that may be on DA pilot tube
connections. Force tube over the DA pilot tube
connection.

Using pliers, push EYRF-292 eyelet in place to secure
pilot tube to DA pilot tube connection.

With 3/16" wrench, turn DA screw in (CW) until
contact is made with lever "B". With 3/16" wrench,
turn RA screw out (CCW) approximately 4 turns.

Transmitter
Span

P
R
O
P.

B
A
N
D

S
E
T
T

N
G

2.5

5

10

15

20

25

30

35

40

THROTTLING RANGE

50F 200F
oF oF

1.25 5

2.5 10

5 20

7.5 30

10 4O

12.5 50

15 6O

17.5 70

20 80

80% RH 2" H20
% RH "H20

2 .05

4 .1

8 .2

12 .3

16 .4

20 .5

24 .6

28 .7

32 .8

See F-14246 for conversions for other throttling ranges.

THROTTLING RANGE VS. PROP, BAND SETTING



(1) (A)(2) INPUT REMOTEINPUT 2(B) (OPTIONAL) (PRIMARY) SPA
BRANCH (OPTIONAL)

(M)
MAIN

GAUGES

REVERSE--ACTING (RA)
SCREW

Figure RECEIVER-CONTROLLER PORT IDENTI FICATION

SCREW CONTACT
POINT ON LEVER "B"

Figure 2a REVERSE ACTING SCREW ADJUSTMENT

REVERSE--ACTING (RA)
PI LOT TUBE
CONNECTION

(SHOWN WITH PLUG IN HOLE)

RECEIVER--CONTROLLER
RESTRICTION (0.005)

RESTRICTION (0.0075)
(FOR TRANSMITTER,

INPUT NO. 1)

DIRECT ACTING (DA)
SCREW

LEVER"A"

REVERSE--ACTING (RA)
SCREW

SET POINT
KNOB

ADJUSTABLE
SET POINT
SCALE

SET POINT
INDICATOR

DIRECT-ACTING (DA)
PILOT TUBE
CONNECTION

PERCENT
PROPORTIONAL

BAND ADJUSTMENT

PERCENT
PROPORTIONAL
BAND SETTING
INDICATION

POINT

LEVER "B"

Figure 2 Figure 3



DIRECT ACTING (DA)
SCREW LEVER "’A’"

PERCENT
PROPORTIONAL

BAND EVERSE--ACTING (RA)

ADJUSTMENT SCREW

PERCENT PERCENT LEVER"B"
AUTHORITY AUTHORITY SETTING
ADJUSTMENT INDICATION POINT

Figure 4

Percent Authority Adjustment

See Figure 4 for location of adjustment of percent

authority.

Percent authority is the value that is the ratio of the effect
of the secondary transmitter on output pressure compared
with the effect of the primary transmitter. Example: 200F
span transmitters at both inputs 1 and 2.

10% authority means input 2 must change 10 in order to

have the same affect as 1 change at input 1 in relation to

the output pressure.

See Page 7 for method of calculating.

In cases where the transmitter is more than 200 feet from
the receiver-controller or where the input signal is the

output pressure of another controller or thermostat except
TK-5000 series, the restriction for that input must be
removed and the passages must be blocked. To block these

passages, proceed as follows. Refer to Figure 2.

1. Remove restrictor cover plate screws.

2. Remove restrictor cover plate.

3. Remove restrictor plate and gaskets.

4. Install blocking gasket packaged with the
receiver-controller.

5. Install cover plate and secure blocking gasket and cover

plate with two screws.

If additional gaskets are required, order under Part
Number PNC-42. These gaskets have a Red edge which will

be visible above the top of the cover plate to indicate the
restriction has been removed.

CALl BRATION

1. Set percent proportional band and percent authority
adjustment and determining percent authority setting.

2. Select and apply proper set point decal provided with
the receiver-controller.

NOTE: The scale must match the range of the primary
(input) transmitter.

3. Connect into transmitter No. 1 and 2 lines calibration

box as shown below:

PRIMARY
TRANSMITTER

SECONDARY

CALIBRATION
BOX

RECEIVE R Figure 5
CONTROLLER

Position toggle switches to up (trans) position.

After making sure the transmitters are sensing a stable

condition (temperature, humidity, pressure) measure

the condition at the transmitter with an accurate

measuring device such as thermometer, etc.

Note reading on calibration box guages for specific
range of transmitter used, compared to condition
measured at the transmitter.

If readings are within +_15F on 200 span transmitter,

+4F on a 50 span transmitter, +/-6% RH on an 80%
RH span transmitter or .15 H20 on the differential
transmitter proceed as follows. If readings are not

within these limits on all transmitters except the
differential pressure transmitter, replace the
transmitter. When installing the new transmitter refer to

the transmitter general instructions and make sure it is

installed properly.

Adjust all permanent receiver guages to match the

condition as measured with the accurate measuring
device such as thermometer, etc. (Not calibration box

gauge.)

9. Position toggle switches to down (calib) position.

TO CHECK PERCENT PROPORTIONAL BAND:

10. Single Input Units & Dual Input

A. Adjust the signal to Input No. 1 until 3 psig is read on

the branch gauge. Note reading on the No. test gauge.
B. Adjust the signal to Input No. 1 until the branch gauge

indicates 13 psig. Note reading on the No. 1 test gauge.
C. Determine difference between step A & B.

D. If this difference is not correct for desired throttling
range, adjust the percent proportional band adjustor in

the proper direction and return to step A in calibration
above.



FOR SINGLE INPUT UNITS ONLY- D.

11. Adjust the signal to input No. 1 until the permanent
gauge indicates the desired temperature. In units with
remote set point the pressure to input "A" must be

9 psig.

12. Rotate set point knob until 8 psig +_1 psig is obtained
on the branch gauge.

13. Slide the set point scale until the desired temperature is

read at the set point indicator.

The single input unit is now calibrated; remove

calibration box and reconnect transmitter.

FOR DUAL INPUT UNITS the Percent Authority must

also be checked. To explain this we will use the following
for an example:

GivenOAI O 70
HW 180 100

Secondary Transmitter (2)
Primary Transmitter (1)

11. Determine percent authority setting, and adjust
authority adjustment.

DETERMINING PERCENT AUTHORITY SETTING

The percent authority adjustment on the RKS 3002 and
RKS 4002 receiver-controllers is similar to the reset of a

submaster thermostat as used in a master-submaster system.
However, the authority setting cannot be determined in the
same manner due to the difference in spans of the
transmitters. The calculation must be made using the
formula on page six.

Example: Hot Water Reset from Outdoor Air

Refer to Figure 8, example of transmitter relationship
chart, F-14245. Plot the limits as follows:

Given: Outdoor Air Hot Water
-10F 180F
60F 100F

Ao

Transmitters Range
O.A., -40 to +160F (200F Span)
H. W., 40 to 240F (200F Span)
Desired TR, 10F

Reading on T-1 scale of Figure 8, plot point at upper
limit of H.W. (180F) (Point 1) and lower limits of O.A.
on T-2. (-10F). Point 1 becomes 180F (T-l) at -10F

(T-2).

Next, plot Point 2 at lower limit of H.W. (100F), and

upper limit of O.A. on T-1 (60F). Point 2 becomes
100F (T-l) at 60F (T-2).

Draw vertical lines from Points 1 and 2 down to

horizontal T-2 scale. Designate difference between two

vertical lines as "B" (70F).

Co Draw horizontal lines from Points 1 and 2 across to

vertical T-1 scale. Designate difference between two

horizontal lines as "A" (80F).

Formula

% Authority Setting- A X K
B

A and B are as plotted on Chart F-14245

Span of (O.A. Transmitter) T-2
K= X 100

Span of (H.W. Transmitter) T-I

For above example
%Authority Setting X 100

% Authority Setting 1.14 X 100

% Authority Setting 114%

Example: Room and Discharge Conlxol

The calculations and plottings are the same for this system
as for H.W. reset.

In this case the room transmitter is the primary transmitter

and is connected to Input No. 1.

"K" FACTORS FOR CAL.CULATING PERCENT AUTHORITY

Input Input 2
Transmitter Transmitter K Factor

Span Span

50 F 50 F 100
50 F 200 F 400
50 F 80% RH 160
50 F 2" Water 4

200 F 50 F 25
200 F 200 F 100
200 F 80% RH 40
200 F 2" Water

80% RH 50 F 62.5
80% RH 200 F 250
80% RH 80% RH 100
80% RH 2" Water 2.5

2" Water 50 F 2,500
2" Water 200 F 10,000
2" Water 80% RH 4,000
2" Water 2" Water 100

12. CHECK PERCENT AUTHORITY

TO CHECK PERCENT AUTHORITY:

A. Adjust signal to Input 2 to equal Max. Temp. (in
example 70

B. Adjust signal to Input 1 to equal Min. Temp. desired
(in example 100

C. Adjust set point knob until a branch pressure of
between 5 and 10 psig is read on the branch line gauge.

D. Note branch pressure reading.
E. Lower the signal to input No. 2 until the test gauge

indicates the lowest desired temperature (in example
0F).

F. Raise the signal to Input No. 1 until the branch gauge
agains reads the same as it did in Step D.

G. Note the reading on the No. 1 test gauge. If it is not

correct, (in example 180 readjust the percent
authority slider in the appropriate direction (Increase
setting if reading is too much, decrease setting if

reading is too little) and return to step A.



13. Adjust the signal to Input No. 1 until the permanent
gauge indicates the min. desired temperature at input
No. 1 in example 100.

14. Adjust the signal to input No. 2 until the permanent
gauge indicates the maximum desired temperature at

input No. 2 in example 70.
15. On units with remote set point adjustment, make

certain that the signal from the set point adjustor is 9
psig.

16. Rotate set point knob until 8 psi + 1 psi is obtained
on branch pressure gauge.

17. Slide the set point scale until the minimum desired
temperature (in example 100F) is read at the set

point indicator.

The unit is now calibrated: remove calibration box and
reconnect transmitters.

NOTE: If system requires changing Percent Proportional
Band unit, setpoint must be calibrated.

Band unit set point must be calibrated.

DIRECTION OF SET POINT KNOB ROTATION TO OBTAIN 8
PSIG BRANCH LINE PRESSURE.

Initial Branch Pressure Initial Branch Pressure
Action Below 8 PSI Above 8 PSI

DA CCW CW

RA CW CCW

DIAL KNOB HAS 10 EQUAL DIVISIONS.

Transmitter Span Input Each Division Represents

50F .25OF
200 F oF
80% RH .4% RH
2" H20 ,01" H20

T-! INPUT 2 INPUT

22C
T-2__O’A" T-I

H.W, SPAN T-2
X 100 K

SPAN T-
200 -10 18

:::::1
180

,60 % AUTHORITY---AB X X

]40[,A C)elcrmine A ond B using instruction5 Genero[
Jnstroctions F-14238, "Determinin Percen

80

60

TR Deid (T-I)

4o
o PROP. BAND=

SPAN (T ])
X 100

-20

0 PKS ALE VALUES

o 2o o o o 6o o oo 2o ,o ]o ]o 2oo o ao s I11 11 El161vlsll

o o o ao 5o o vo so o %e.H.
0 6 9 DIFF. PR$.

JOB NAME

LOCATION

ARCHITECT

ENGINEER

CONTRACTOR

TRANSMITTER RELATIONSHIP CHART
SAMPLE OF F-14246

Figure 8

6



TYPICAL PIPING SINGLE INPUT TYPICAL PIPING DUAL INPUT
RECEIVER CONTROLLER RECEIVER CONTROLLER

USE OF CONTROLLERS WITH RECEIVER-CONTROLLERS

There are occasions when it is desirable to use a controller
such as a room thermostat, remote bulb thermostat, or

receiver controller to provide the signal to the input
chamber of a dual input receiver controller. A typical
example of this is room and discharge control. These types
of applications are acceptable as long as indication is not

required and proper calculations are made for the authority
adjustment setting.

4-5/32"

7"

1-13/16"

I[ ][
523/32"

L 1/4"



MOUNTING HOLE.TEMPLATE
FOR

TK-6000 & RKS UNITS

:1/2"

2-3/8" 2-3/8" >

3-1/2"

4-3/16"

F-14238-2 BK 8

Barl er.Colman Compan l
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U,S.A, 61132-2940
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GeneralInstructions Models TKS-2031, 4014, 4017,
8033, 9014, 9017

Rod and Tube and Remote Bulb
Transmitters

DEVICE INFORMATION
These transmitters are used with Barber-Colman RKS
receiver-controllers for control of air or water tem-
peratures. They may be used in conjunction with AKS
receiver gauges for temperature indication only.

Pre-lnstallation
For list of parts required, see INSTALLATION
Procedure for mounting and piping.

Before installation, make a visual inspection of the
carton and transmitter for signs of damage.

INSTALLATION
Requirements
Air Consumption: 48 scim for sizing air compressor.

Supply Air Pressure (when used for indication only):
18 psig.

Air Capacity: 36 scim for sizing air mains.

Air Connection: 1/8-inch FNPT.

The transmitter may be mounted in any positioni
however, preferred mounting is with the air con-
nection at the bottom with the unit in a vertical
position.

Averaging Bulb Transmltter

Rod and Tube Transmitter

Procedure
MOUNTING OF ELEMENT (Figure 1): The 9-1/4-inch
rod and tube transmitter is furnished with a mounting
bracket threaded for use with standard AT-201 or
AT-203 well. Attach the mounting bracket to the
well, then insert transmitter element and attach
transmitter to bracket with screws provided.

ATo201 Copper
AT-203 Stainless Steel

Well
Ada

Gasket [----

Figure I TKS-8014
TKS-8033
Transmitter

CAUTION
Well must be straight before inserting trans-
mitter and be located in pipe tee as shown at
least 15 feet from pump discharge or intake.

PERFORMANCE

Device Part No.
Straight Bulb TKS-2031

Averaging Bulb TKS-4014
Averaging Bulb TKS-4017
Rod & Tube TKS-8014
Rod & Tube
Rod & Tube

TKS-8033
TKS-9014

Rod &Tube TKS-9017
DA Direct-Acting

LITHO IN U.S.A.

Action
DA
DA
DA
DA
DA
DA
DA

Mounting
Wall or Duct

Max. Safe Temp.
At Bement
93oc (200OF)

Range (Non-AdJustable)
-40 to 71C (-40 to 160F)

Output Signal
(psig)
3-15

Duct 149C (300F) -18to 38C (0to 100F) 3-15
Duct 149C (300F) 10to 66C (50to 150F) 3-15

Immersion 149C (300F) -18to 38C (0to 100F) 3-15
Immersion 149C (300F) 4to 116C (40to 240F) 3-15

Duct 149C (300F) -18to 38C (Oto IO0F) 3-15

Duct 149C (300F) lOto 66C (50to 150F) 3-15

F-14240-5



AIR DUCT MOUNTING (Figure 2): Drill three holes in
the duct and fasten the transmitter to the duct with
two screws provided. Use Figure 2 as a template.

Note; Locate transmitter as far from the fan as
possible.

7/16" Diameter
Hole

1-3/32

2-3/16

Typical Units
TKS-8014, 8033, 9014, 9017

1/8" Diameter
(2 Required)

/

Figure 2. Full Scale Template for Drilling
Rod/Tube Unit Holes

AIR DUCT MOUNTING TKS-4014, TKS-4017
(Figure 3): Transmitters equipped with 5/64-inch x
24-foot averaging bulb include a mounting cork shown
in Figure 3. Drill holes as shown in Figure 4. Mount
transmitter with two screws provided. Thread element
through 7/8-inch hole and apply cork to it. Secure
element in duct, to duct supports, or use a length of
hard drawn copper. Attach copper to duct, and attach
element to copper with a wire tie. Insert cork into
hole. An alternate method is shown in Figures 5
and 6.

Figure 5. AT-208 Bracket and Gasket Assembly
Used In Place of Cork Supplied with Unit

Duct AT-208
Bracket and
Gasket Assembly

Wire Tie /
\ Duct. II !

1/4" Hard Drawn Jl
Copper Tube

Capillary

CAUTION
Do not bend bulb in less than 3-inch diameter
circle.

Cork
veraging

Capillary’Duct
"" i8Drame’e Hle

Figure 3. Installing Averaging Bulb Through Duct
(See Figure 4)

1/8" Diameter Hole
Required)

Note’. An access panel is required to allow for tying bulb to copper
after it is installed in the duct.

Figure 6. Mounting Averaging Bulb Through Duct

1/8" Diameter Hole
(2 Required)
If AT-208 is
used as shown

7/8" Diameter Hole in Figure 6

2.a18
Typical Units TKS-4014, TKS-4017

Figure 4. Full Scale Template for Ddlling
Averaging Unit Holes



OUTDOOR MOUNTING (Figure 7): A bulb clip and
shield (AT-211) are available for mounting the bulb to
the outside wall or surface. After mounting the bulb
with the clip, place the shield directly over the bulb
and fasten the shield to the wall surface. Transmitter
is located inside of building on wall or duct. Typical
unit is TKS-2031, supplied with 3-foot capillary.

CAUTION
Do not crimp bulb with clamp.

Figure 7. Outdoor Wall Mounting of Element
With AT-211 Bulb Shield

ADJUSTMENTS: All transmitters are factory set for
the range indicated in the Performance table. No
attempt should be made to readjust units in the field.

PIPING: When used in conjunction with a receiver-
controller with less than 200 feet of 1/4-inch OD
tubing between the receiver-controller and the trans-
mitter, the air supply to the transmitter is through the
receiver-controller as shown in Figure 8.

18 Psig
Main

RK$

Receiver-
Controller

200 Ft. Max.

Transmitter

Figure 8

When the distance between the receiver-controller
and the transmitter is over 200 feet but less than
1000 feet maximum recommended (Figure 9), it is
necessary to provide a main air supply at the
transmitter location and remove the built-in restrictor
from the receiver-controller input.

18 Psig
Main

See Note 2

RKS
Receiver-
Controller

.0075

rlctor
See

Transmitter

Note: 1. More than 200 ft. up to a max. of 1000 ft.
2. Remove restriction from receiver-controller.

Figure 9

When the transmitter is used in conjunction with a
receiver gauge for indication only, it is necessary to
supply an air main to each transmitter through an
.0075 restrictor (Figures 10 and 11).

18 Psig
Main

.0075

Restr= l( 0a  Ft"
Transmitter

AKS
Receiver
Gauge ,

Figure 10

AKS
Receiver

Gauge

Restrtctor

Transmitter

18Psig
Main

Figure 11

Note: It is recommended that field tubing termination
to the transmitter be made with at least 6 inches of
1/4-inch O.D. plastic tube to avoid the possibility of
forces from the tubing affecting the transmitter.



CHECKOUT
1. Connect the calibration box into No. and 2 lines

as shown in Figure 12 and 13.

2. Move toggle switches to the up (transmitter)
position.

3. After making sure the transmitter is sensing a
stable condition (temperature, humidity, pressure)
measure the condition at the transmitter with an
accurate measuring device such as thermometer,

etc.

4. Note reading on calibration box gauges for specific
ranges of transmitter used, compared to condition
measured at the transmitter. Readings should be
within __+15F. If readings are not within these
limits, replace the transmitter.

RUN/ADJUST

No adjustments are required on the transmitter.

MAINTENANCE
The unit requires no maintenance under normal
conditions.

REPAIR
Field repair is not recommended. If the system is not
operating correctly, and the reason is traced to the
transmitter, it should be replaced.

Typical Connection of SYZE-12875-1
to check transmitter with remote
rest rictor (R) o(R)

Main

ss
lOActuator /

See Note

B M 2LLIL_
RKS SeeNte2 [" <S"Receiver-

Controller

.0075
Restrictor

Transmitter

Note: 1. More than 200 ft. up to a max. of 1000 ft.

2. Remove restriction from receiver-controller.

Figure 12

SYZE-12875-1
Calibration
Box

Primary

Secondary
Transmitter

Transmitter

RKS 2 Typical Connection of SYZE-12875-1

Receiver- to check transmitter and calibrate

Controller receiver-controller with restriction in

receiver-controller.

SYZE-12875-1
Calibration
Box

F-14240-5 BK
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GenePalInstructions
AL-100-0-0-1

thru
AL-140-0-0-1

..Sldle
of enclosure

DEVICE INFORMATION

Identification
These units are identified by the part number, which is
found on the outside of the carton and on the cover of
the unit.

For use in applications where an electrical circuit is
used to switch a pneumatic circuit. They may be used to
direct supply air to a pneumatic circuit when the coil is
energized or de-energized depending on the air
connections used. Typical applications include:
1. Switching main air on and off to pneumatic con-

trollers.
2. Switching the branch (output) of a pneumatic con-

troller on and off to a controlled device such as an
actuator.

Pre-lnstallation
Unit consists of a (UL approved plastic body) in-
corporating three barbed brass connections for 1/4 in.

OD plastic tubing. The electrical coil is enclosed in a
corrosion resistant metal housing.

INSTALLATION
Requirements

;oll hold down nut

Figure I

Figure 2

Unit is designed for mounting in three different methods.
1. Remote mounting: Unit may be fastened to wall or

duct with 2 No. 8 sheet metal screws or equivalent.
This method requires the use of the enclosure on the
coil. An integral mounting plate is provided or unit
may be mounted to a PNC-112-1 auxiliary mounting
plate.

2. Inside cabinet mounting: Unit may be fastened to
sub-panel of cabinet with 2 No. 8 sheet metal
screws. An alternate method requires track mount-
ing in SYZE-567 mounting track. This method re-
quires the use of the PNC-112-1 auxiliary mounting
plate. When mounting inside of an approved elec-
trical enclosure, the wiring enclosure of the solenoid
may be removed to conserve panel space.

3. Inside-Outside mounting: Unit may be installed
with electrical portion inside of an approved elec-
trical enclosure and the valve body outside of the
enclosure. This type of mounting requires a 9/16

inch, 14.27 mm dia. hole in the enclosure. Enclosure
must be of 18 to 20 gage thickness (.0478 in. to
.0359 inch, 1.21 mm to .91 mm).
a. Remove cover.
b. Refer to Fig. 1, remove coil hold down nut.
c. Remove coil and lower half of solenoid enclosure.
d. Install plunger tube thru 9/16 inch, 14.27 mm hole

in electrical enclosure. (See Fig. 2).
e. Re-install coil and coil hold down nut, tighten nut.

CAUTION:
Do not over-tighten as this may cause distortion
of plunger tube or damage coil.

Performance
Ambient temperature: 40F rain., 130F max.
Fluid (air) temperature: 40F min., 130F max.
Power consumption (when energized): 7 watts.
Maximum inlet pressure: 30 psig.
Flow capacity (air): .5 scfm @ 15 psig. supply

psig. drop.

LITHO IN U.S.A. Fo15875



Wiring
Make all electrical connections in accordance with
national and local electrical codes. A hole is provided in
the metal enclosure for connection of 1/2 inch conduit.
Enclosure may be used as a wiring compartment. Units
are provided with 18" leads on the coil. A special 120
volt unit is available with a 3 ft., three wire power cord.
Specify AL-110-201.

REPAIR
The only replacement part offered is the solenoid coil.
Order by following part numbers.

Solenoid Part No. Voltage (AC) Coil Part No.
AL-100 24 PNR-300-010
AL-110 120 PNR-300-020
AL-120 208 PNR-300-030
AL-125 240 PNR-300-040
AL-130 277 PNR-300-050
AL-140 480 PNR-300-060

BaPl3RP.Colman Coml anLt
ENVIRONMENTAL CONTROLS DIVISION
1300 Rock Street, Rockford, Illinois, U.S.A, 61101

F-15875 BK LITHO IN U.S.A.



   iERAL INSTRUCTIONS
Pneumatic Relays AK-50301,

AK-50401

AK-50301-0-1 AK-501-0-1

AK-50301 This relay is a snap-acting, three way
switching relay. It is used to switch either of two input lines
to a common output or to stop the air signal from a

controller output or main air line and bleed the air from a

controlled device. The pilot signal may be either two

position or proportional.

ADJUSTMENTS

To adjust the AK-50301 proceed as follows:

1. Determine the pilot pressure at which it is desired to

have the N.C. (3) port connected to the Com. (4) port,
on an increase in pilot pressure.

2. Determine the pilot pressure at which it is desired to

have the N.O. (2) port connected to the Com. (4) port
on a decrease in pilot pressure.

NOTE

The difference between the pressures in Step 1 and
Step 2 must be between 1.5 and 6.5 psig.

3. Referring to Figure 1, connect a pressure regulator in
the pilot line and connect output to port 1.

4. Provide full supply pressure to the pressure regulator.
5. Adjust the signal to port 3 to its maximum value.

6. Adjust the signal to port 2 to its minimum value.

7. Adjust the pressure regulator to the value determined
in Step 1.

8. If the pressure at port 4 equals that applied to port 2,
adjust the setpoint screw out slowly until the unit
switches and the pressure at port 4 equals that applied
to port 3. If the pressure at port 4 equals that applied
to port 3, adjust the setpoint in until the pressure at

port 4 equals that applied to port 2, then adjust the
setpoint screw out slowly until the unit switches back
and the pressure at port 4 again equal that applied to

port 3.

BARBER-COLMAN COMPANY ROCKFORD, ILL. 61101
LITHO IN U.S.A.

NOTE

Setpoint adjustable from 3 to 20 psig.

9. Gradually lower the pressure to port 1 (regulator) and
note the pressure at which the port 4 pressure changes
to equal that applied to port 2. Note the pressure
should equal that determined in Step 2. If the pressure
is too high, the differential needs to be increased. If the
pressure is too low, the differential needs to be
decreased. Raise the pressure to port 1 back to that set

in Step 7.

10. Adjust the differential screw, clockwise to increase,
counterclockwise to decrease differential, approx-
imately 1 turn for each 1 psig change desired.

11. Repeat Steps 8 through 10 until the unit performs as

desired.

NOTE

The minimum differential is 1.5 psig, maximum is
6.5 psig.

Air Connection Code

Port 1 Port 2 Port 3 Port 4

Pilot Normally Normally Common
Open Closed

TYPICAL CHECKOUT PIPING
AK-50301

PILOT LINE
ADJ. TO
PROVIDE MAX.
SIGNAL

PRESS. REG,
W/AL-322 GAUGE

PI LOT
LINE TEST GAUGE

AL-322(
TO 3 I 4 (COM)
CONTROLLER / k ) TOACTUATOR

INPUT (N.C.) J
ADJ. FOR FULL
PRESS. FROM 2.

CONTROLLER

INPUT (N,O,)
ADJ. FOR 0PSIG
FROM CONTROLLER

Figure

F-15265



7/16"
APPROX.

112"

FRONT VIEW

DIMENSIONS AK-50301-0-1

3-1/8"

BACK VIEW

FRONT VIEW

2-1/4"-
1-1/2"

BACK VIEW

DIMENSIONS AK-50401-0-1

TOP
VIEW

AK-50301

NOTE: Mounting Plate DimensionsTyplcal for Relays

AK-50301 & AK-50401.

Position manual switch to exhaust the air from port 2.
Port 4 output should equal port 3 input.

Position manual switch to apply pressure to port 2,
port 4 output should equal port 1 input. If not repeat
Steps 7 through 9 until the desired results are obtained.

NOTE

Setpoint is adjustable from 1.5 to 18.5 psig.

AK-50401 This relay is a non-snap acting three way
switching relay. It is used to switch either of two inputs to

a common output or to stop the air signal from a controller
output or main air line and bleed the air from a controlled
device. The pilot signal MUST be a two position signal
change of at least 3 psig.

Imtallation The AK-50301 and AK-50401 are provided
with a mounting plate which can be either mounted to a

panel or wall with screws provided, or mounted in

SYZE-567 track. Panel space required is 4 inches wide by
5-1/2 inches high by 6 inches deep. Air connections are:

1/8 FNPT.

ADJUSTMENTS

To adjust the AK-50401 proceed as follows:

1. Determine the pilot pressure at which it is desired to

have the N.C. (1) port connected to the Com. (4) port,
on an increase in pilot pressure.

2. Referring to Figure 2, connect manual switch in the
pilot line, and connect to port 2, and supply it with air
from a pressure regulator.

3. Adjust the pressure regulator to provide a signal to the
manual switch equal to that determined in Step 1.

4. Adjust signal to port 1 to its maximum value and the
signal to port 2 to its minimum value.

5. Position manual switch to apply pressure to port 2.

6. Port 4 output should equal port 1 input. If not adjust
setpoint screw out until it does.

7. Adjust setpoint screw in slowly until port 4 output
equals port 1 input.

Air Connection Code

Port 1 Port 2 Port 3 Port 4

Pilot N.O. Com.N.C.

TYPICAL CHECKOUT PIPING
MAIN
A R AK-50401

TEST TEST

GAUGE INPUT / GAUGE

(N.C.)I

LI- T

TO

Figur2 ACTUATOR

BARBER-COLMAN COMPANY ROCKFORD, ILL. 61101
LITHO IN U.S.A.



ELECTRONIC

ACCESSORIES
223

AD-8705
AD-8706
Relay Modules for CP-$173-064

These relay modules are used with
CP-8173-064 Digi-Dap logic center. The
AD-8705 has five SPDT relays. Four are
used for staged cooling and the fifth is
used with the THC-2 enthalpy controller
for override of the mixed air control. The
AD-8706 has six SPDT relays which are
used for staged heating. Relays have quick
connect plug receptacles for both input
and output. Order wiring harnesses sep-
arately. Units are mounted to a section of
track for panel mounting. Ambient Ilrnlts: 0
to 135F. Dimensions: 4" high 7-1/2"
wide x 1-3/4" deep.

ACCESSORIES:
AD-1713-564-4 36" wiring harness, input

to AD-8705 and AD-8706
AD-1720-200-2 36" wiring harness, output

from AD-8705 and AD-8706
Note: AD-1720-302-2 is also
required.

AD-1720-302-2 36" wiring harness,
output from AD-8705 and
AD-8706; Note: AD-1720-200-2
is also required.

Contact Rating,,
Amps (continuous)
Amps (Inrush)
Pilot Duty (sealed) (VA)
Pilot Duty (inrush) (VA)

24 Vac 120Vs 240Va(C)

.5

10 ’10 5

25 125 125

250 1250 1250

AD-8912
Enclosures

These metal enclosures are used for remote
mounting certain electronic devices.

Pad Number

AD-8912

Description

12" Enclosure

For Use With

AD-8101, AD-8201, ASP-301,
CC-8101, CC-8102, CC-8103, CC-8111

CN-8101. CP-8102, TSP-8101

AD-8951
Mountlng Plate & Track Adaptor

Mounting plate and track adaptor for use with
TP-8101 and the CP-8301. Used to adapt
TP-8101 and the CP-8301 for panel installa-
tions.





Gene alInstructions PP-3013, PP-3113
Pressure Controller

A bleed type device for proportional pressure control of
static or differential pressures. It Is used with pneumatic
actuators to control air flow or pressures at terminal units
such as mixing boxes.

Construction Rugged metal housing incorporating a sen-
sitive diaphragm.
Supply Air Pressure 30 psig maximum; 15 or 20 psig nominal.

Air Connections Barbed post for 1/4" I.D. tube on high and
low taps and 1/4" O.D. tube on output.
Air Consumption For compressor sizing .016 standard cubic

feet per minute (scfm) for 15 psig supply and .024 scfm for 20
psig supply.
Air Capacity For sizing air mains 36 standard cubic inches

per minute (scim) for 15 psig supply and 50 scim for 20 psig
supply.
Maximum Safe Static Pressure 12" W.C.
Dimensions 5-3/4" (146 mm) high 5" (127 mm) wide 5"
(127 mm) deep.

OPTIONS None

ACCESSORIES

AP-301 Duct static pressure sensing tip used in areas
with air turbulence.

AP-305 Duct static pressure sensing tip used in areas
with very low actuating pressure.

AT-532-111-1-01 .0075 tee restrictor for 5/32" plastic
tubing.

AT-532-222-1-01 .0075 tee restrictor for 1/4" plastic tubing.
AT-532-098-1-01 .0075 restrictor (white)
Tool-95 Pneumatic calibration tool kit.

Part Throttling
Number Range Setpoint** Action*

PP-3013 DA
PP-3113

.04" W.C. per
10 psig Change

Adj..05 to .9"f
W.C. Differential RA

*Direct Acting (DA) Increase in differential pressure produces
increase in output pressure.
Reverse Acting (RA) Increase in differential pressure produces
decrease in output pressure.

**Unit does not have setpoint scale.
tFactory set .5" W.C. for 84-2 psig output.

5-3/4" (146mm)

Setpoint
Adjustment

5"(127mm)

Duct
Low
Pressure

High Connection

Pressure
Connection

5" (127mm)

(51mm)

Output
Connection
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INSTALLATION

Controller must be mounted with diaphragm in horizontal
plane with "high"pressure tap on top. See Figure 5 for typical
mounting arrangement. Keyhole slots are provided for No. 10
sheet metal screws.

ADJUSTMENTS

Pressure controllers are shipped from the factory, calibrated
to provide an 8 + 2 psig control line pressure when the control
point is equal to the setpoint. The setpoint is factory set at .5"
of water. The throttling range is fixed at .04" W.C. per 10 psig
control line pressure change.

SYSTEM SET-UP

Refer to Figures through 4 for typical piping arrangements.

1. Adjust supply air pressure to the controller, i.e., 15 psig.

2. Connect a test magnehelic gauge across the pressure taps
if a permanent is not installed.

3. Reading the differential pressure on the magnehelic, rotate
the setpoint (CW to increase differential) until proper differen-
tial is obtained.

.0075
Restrictor

()
Actuator

Branch Gauge

Test Permanent
Magnehelic Gauge

Figure 1.

O.A. -I’- ".--
Blee, Type OBranchGao0e
Thermostat /"

\ .0o,o

Restriction H

/ Figure 2.

Actuator NC

Test Permanent
Magnehelic Gauge

Branch GaugeO
0075 Restrictcr,.

’--L [
Actuator NC

D.A. Relay Type
Thermostat PP-3"I 13 High Limit

Test Permanent

LO
Magnehelic Gauge

Figure 3.

.0075
Branch

Restrictor T’Gauge orNC

pp.o3; 03 ,
Actuator

eScS;J(re BGr::::

( .,_Test or Permanent
Magnehelic Gauge

LO

Thermostat r
D.A. R.A. :::rsingle

NC

Actuator Box

Figure 4.

Top of Box

Figure 5. Typical Mixing Box Mounting Showing PP-3113 and Actuator

Banl er,.Colman Com,oanq
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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L;enePalInstPuctlons
Pneumatic

Damper Actuators
MK-4401, MK-4411, MK-4421

General

These pneumatic actuators are designed for use as damper
positioners. The type of positioning, proportional or two-
position, is determined by the controller, such as a thermostat
or relay. Actuators are positioned by air pressure acting upon a
diaphragm and piston. Opposing the force on the top of the
piston is a spring. As the air pressure increases, the piston
force overcomes the spring force and the actuator shaft
extends. If the pressure-lessens, the spring force retracts the
shaft.

Units are constructed of a die cast aluminum housing enclos-
ing a molded neoprene diaphragm, steel piston and piston
shaft, sintered bronze shaft-guide bushing and steel spring.

The molded neoprene diaphragm has a circular bead which
mates with a groove in the pressure housing insuring positive
locating and sealing of the diaphragm with the housing.

Installation

Make all connections in accordance with job piping diagram.
Use 1/4" OD copper or plastic tubing to connect the actuator
to the controller. Units have 1/8" NPT female inlet for connec-
tion to the supply air. Actuators are mounted by means of four
screws through the mounting bracket. Attach connector to
lever arm, insert the rod in the connector and tighten set screw.
Figure illustrates damper linkage for 90 rotation.

90

Center of Shaft

Figure 1

Adjustable Starting Pressure

Actuators are available with adjustable starting pressure.
These units are generally used for sequencing operation. To
adjust the starting pressure, turn adjusting nut supporting the
spring clockwise to decrease and counterclockwise to increase
the starting pressure, when viewing the actuator from the shaft
end (Figure 2). Each rotation of the adjusting nut changes the
starting pressure 0.04 psi.

Start

Adjustment

4-7/8

Side View

Figure 2

-3/4

5-11/16

Diaphragm Replacement

If the actuator diaphragm should leak, it may easily be
replaced by removing the four screws holding the top power
housing.

Remove the screws and old diaphragm. Insert new diaphragm
over piston.

Put the top power housing back in place making sure the bead
on the diaphragm is in the housing groove and the screw holes
are lined up. Tighten housing screws.

BaPl et,.Colrnan CompanLI
ENVIRONMENTAL CONTROLS DIVISION
1300 Rock Street, Rockford, Iflinois, U.SA., 61101

LITHO IN U.S.A. F-13775-1





SUBMITTAL DATA
CLIMATE CONTROL AIR COMPRESSORS
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SPECIFICATION FOR SINGLE STA_C- E
CLIMATE CONTROL COMPRESSORS

STANDARD EQUIPMENT

Totally enclosed metal belt guard
Cast iron compressor pump
GE or equivalent motors

Automatic overload protector standard on all single phase
motors through HP

Magnetic starters standard on all 3 HP motors

All electrical wiring enclosed in flexible metal cable

Intake air filter mufflers

Pressure switch, gauge and check valve

Safety valve, tank drain and outlet valve

All tanksASME,, t-"v& X:

Model No,

K105-4-00" 1/2 590
K105-5-00-4 "",!2 590
K105-6-00-4 1/’2",, 590
K106-4-00-4 1/2
K1 06-5-00-4 1/2 590
K1 06-6-00-4 1/2 590
K1 07-4-00-4 1/2 590
K1 07-5-00-4 1/2 590
K107-6-00-4 1/2 590
K108-4-00-4 3/4 400
K108-5-00-4 3/4 400
K108-6-00-4 3/4 400

K109-4-00-4 3/4 400
K1 09-5-00-4 3/4 400
K1 09-6-00-4 3/4 400
K110-4-00-4 3/4 400

K110-5-00-4 3/4 400
K110-6-00-4 3/4 400
K111-5-00-4 51 0
K111-6-00-4 510
K111-7-00-4 51 0
Kl12-5-00-4 510
K112-6-00-4
Kl12-7-00-4 ../"510
Kl13-5-00-4 S 510

Kl13-6-00-4j 510
K113-7-4 51 0

K205-6-00-4 1E-2, 590
K206-6-00-4 1/2

K207-6-00-4 1/2 590
K208-6-00-4 3/4 400

K209-6-00-4 3/4 400

K210-6-00-4 3/4 400

K211-6-00-4
K211-7-00-4 51 0
K212-6-00-4 51 0
K212-7-00-4 510
K213-6-00-4 51 0
K213-7-00-4 510

Tank MotorHP RPM
Size (Gal.) Data

CFM @
100 PSI G

SINGLE STAGE SIMPLEX

17 115-60-1 1.8 37 26 16

30 115-60-1 1.8 38 34 19
60 115-60-1 1.8 47 37 25

7 208-60-3 1.8 37 26 16

,,. 30 208-60-3 1.8 38 34 19

"’0 208-60-3 1.8 47 37 25
230/460-60-1 1.8 37 26 16

30 ,,,_30/460-60-1 1.8 38 34 19

60 28J,460-60 1.8 47 37
17 115---"- 2.7 37 26 16
30 115-60-"1",, 2.7 38 19
60 115-60-1 "",,,,2.7 47 /37 25

17 208-60-3 2.7"2’7,, 26 16

30 208-60-3 /38 34 19

60 208-60-3
/2"’2.7 "47 37 25

17 230/460-60-3, 3", 26 16

30 230/460-,,61Y 2.7 38 "’-34 19
60 230/"‘4’-60-3 2,7 47 25
30 z,,,’1"15-60-1 3.8 38 34 "-,,. 19

60 f 115-60-1 3.8 47 37
115-60-1 3,8 63 37

J 30 208-60-3 3.8 38 33
60 208-60-3 3,8 47

80 208-60-3 3.8 63. /" 37
30 230/460-60-3 3.8 , ..,.34
60 230/460-60-3 3.8 37
80 230/460-60...,, ---Y.3 -._.37

"SINGLE STAGE DUPLEX )
60 11 5-6g:’h". 1.8 56 ...,"44 25

208-60-3 1.8 56 44 25
230/460-60-3 1.8 56 44,...-

60 ’"t’5-.&l 2.7 ""44 25

60 208 6..3.,. 56 44 25
6.g,-----" -230"7-60-60-3 2.7-’ ",5.. 44 25

60 115-60-1 3.8 56 25
80 115-60-1 3.8 68 44

60 208-60-3 3.8 56 44 25
80 208-60-3 3.8 68 44 25

60 23(,.660-3 3.8 44 25

80 68 44 25

6O

25 ",,%
34
37
37
34
37
37

18 8 9/16 ,q,4,/2
22 13-3/4 9/16," 8
26 18-1/2 zg,f1"6 10-1/2

18 8 "‘,,,’ " 9/16 9-1/2

22 1,3,,’J4 9/16 8
8-1/2 9/16 10-1/2

8 9/16 9-1/2

22 13-3/4 9/16 8
26 18-1/2 9/16 10-1/2

18 8 9/16 9-1/2
22 13-3/4 9/16 8
26 18-1/2 9/16 10-1/2

18 8 9/16 9-1/2

22 13-3/4 9/16 8
26 18-1/2 9/16 10-1/2

18 8 9/16 9-1/2

22 13-3/4 9/16 8
26 18-1/2 9/16 10-1/2

22 13-3/4 9/16 8
26 18-1/2 9/16 10-1/2

35 18-1/2 9/16 14
13-3/4 9/16 8

26 "’-,4,8-1/2 9/’1-6 10-1/2

35 18--":’I 9/16 14
22 13-3/4 "-,,9,./16 8
26 18-1/2 9/r’6,,,J 10-1/2

35 18-1/2 9/16 "’-4,4

26 18 "9/16 15
"i-8-1/2 9/16 15

26 18-1/2 9/16 15
26 18-1/2 9/16 15
26 18-1/2 9/16 15
26 18-1/2 9/16 15
26 18-1/2 9/16 15
35 18-1/2 9/16 16-1/2
26 18-1/2 9/16 15
35 18-1/2 9/16 16-1/2

26 18-1/2 9/16 15
35 18-1/2 9/16 16-1/2



Model No.

K214-6-00-4
K214-7-00-4
K215-6-00-4
K215-7-00-4
K216-6-00-4
K216-7-00-4
K217-6-00-4
K217-7-00-4
K218-6-00-4
K218-7-00-4
K219-6-00-4
K21 9-7-00-4
K222-6-00-4
K222-7-00-4
K222-8-00-4
K223-6-00-4
K223-7-00-4
K223-8-00-4

K226-7-00-4
K226-8-00-4
K227-7-00-4
K227-8-00-4
K230-7-00-4
K230-8-00-4
K231-7-00-4
K231-8-00-4
K234-8-00-4
K234-9-00-4
K235-8-00-4
K235-9-00-4
K238-8-00-4
K238-9-00-4
K239-8-00-4
K239-9-00-4
K242-8-00-4
K242-9-00-4
I243-8-00-4
K243-9-00-4

HP

1-1/2

1-1/2

1-1/2

1-1/2

2
2
2
2
3
3
3
3
5
5
5
5
5
5

7-1/2
7-1/2

7-1/2

7-1/2

10
10
10
10
15
15
15
15
2O
2O
2O
2O

25
25
25
25

Tank Motor
RPM Slze (Gal.) Data

520
520
520
520
570
570
570
570
490
490
490
490
560
560
560
560
56O
560

618
618
618
618
710
710
710
710
525
525

5
672
672
672
672
778
778
778

778

60 208-60-3
80 208-60-3
60 230/460-60-3

80 230/460-60-3

60 208-60-3
80 "08-60-3
60 230460-60-3
80 230/4’6.,0-60-3
60 208-b--3
80 208-60.
60 230/460-&
80 230/460-60-3

60 208-60-3
80 208-60-3
120 208-60-3
60 230/460-60-3

80 230/460-60-3

120 230/460-60-3

80 208-60-3,,/
120 208-6{,’
80 20/,’0-60-3
120 251460-60-3
80 /208-60-3
120 z/ 208-60-3

80/ 230/460-60-3

,,0 230/460-60-3

/120 208-60-3
240 208-60-3
120 230/460-60-3

240 230/460-60-3

120 2O8-6O-3
240 208-60-3
120 230/460-60-3

240 230/460-60-3

120 208-60-3
240 2O8-60-3
120 230/460-60-3

240 230/460-60-3

G

TWO STAGE DUPLEX
7.1 56 44 25 26 8-1/2 9/1 6 15

7.1 68 44 25 35 18-1/2 9/16 16-1/2

7.1 56 44 25 26 18-1/2 9/16 15

7.1 68 44 25 35 f8-1/2 9/16 16-1/2

7.6 56 44 25 26 18-1/2 9/16 15

7.6 68 44 25 35/i 18-1/2 9/16 16-1/2

7.6 56 44 25 ’6 18-1/2 9/16 15

7.6 68 44 25 / 35 18-1/2 9/16 16-1/2

11.1 76 48 26 18-1/2 9/16 25

11.1 76 48 J25 35 18-1/2 9/16 20-1/2

11.1 76 48,.,,,/ 25 26 18-1/2 9/16 25

76 25 35 18-1/2 9/16 20-1/2

5 76 / 51 25 26 18-1/2 9/16 25

.5 7z6" 51 25 35 18-1/2 9/16 20-1/2

17"5, f80 58 34 42 21 9/16 19

175z’ 76 51 25 26 18-1/2 9/16 25

1,7z \ 76 51 25 35 18-1/2 9/16 20-1/2

/475-- 8 58 34 42 21 9/16 19

29.9 80 557 34 42 21 9/16 19
35.4 80 25 35 18-1/’2 9/16 22-1/2

35.4 80 34 42 21 9/16 9
35.4 80 53 25 35 18-1/2 9/16 22-1/2

35.4 80 57 X, 34 42 21 9/16 9
57.6 112 68 "4 42 21 9/16 35

57.6 112 68 45 45 27 33-1/2

57.6 112 68 34 \ 42 21 9/16 35
57.6 112 68 45 .45 27 33-1/2

73.8 112 68 34 45"",X 21 9/16 35

73.8 112 68 45 27 33-1/2

73.8 112 68 34 42 21 9/16 35
73.8 112 68 45 45 27 33-1/2

83.0 112 68 34 42 21 9/16 35

83.0 112 68 45 45 27 33-1/2

83.0 112 68 34 42 21 9/16 35
83.0 112 68 45 45 27 33-1/2



SINGLE STAGE
VALVE Large area quick acting, hardened and ground
swedish steel disc. Stainless steel spring. Cast iron seats for

long life and accurate seating. No special tools required.

PISTON RINGS Automotive type.

WRIST PIN Hardened and ground.

PISTON Precision machined alloy aluminum.

CONNECTING RODS Alloy aluminum "H" section rods

--extra large bearing surface.

CRANKCASE Dust tight enclosed.

MAIN BEARINGS Oversize ground precision ball type
--support both ends of crankshaft.

INTAKE UNLOADERS Brass and stainless built into

head.

VALVE PLATE One piece complete exchange in

minutes.

COMBINATION FILTER/MUFFLER Highly efficient filter-

ing of air plus noise reduction (F series insert filter type).

COOLING FINS Large area on cast iron. Bored and
honed cylinder.

FLYWHEEL Fan type.

CASTING Close-grain cast iron.

LUBRICATION Automatic splash type trouble free and
positive action.

HI LEVEL OIL FILL Cannot be "over filled".

OIL DRAIN Easily accessible.

TWO STAGE

CRANKSHAFT Counter
bearing surfaces.

CENTRIFUGAL UNLOADER
for pressure relief to insure no-l[

OIL GAUGE & FILLER Oil
oil fill opening is located for eas

COMBINATION
tering of air and noise redu

with super-finished

kn efficient, durable device
starting.

quickly checked. Larger
compressor lubrication.

Highly efficient fil-

MULTIPLE VALVES ;ny, wafer-type valves

(with minimum of parts) d ned for Iorg service life.

CYLINDERS Deep,/ fins to dissi)ate heat, precision
bored and finished to apicro-surface.\
FLYWHEEL Fan-b,ded type, statically\balanced
IMPROVED INTER(OOLERS Larger rcliating fins. Pres-
sure drop reduced gher air flow capacity(.
MAIN BEARING,. Tapered roller or ball b’arings. Crank-
shaft supported ayboth ends.

LUBRICAflON/YSTEM Positive controlll splash feed

oiling to every ,/earing surface.

CRANKCASy-- Totally enclosed.

IMPROVED/HEAD DESIGN Gives higher\efficiency.
Large dire( air passages permit free flow of air\reducing
pressure p; greater cooling in valve areas. \
CASTINI Close-grain iron.

PISTOl Precision ground.

WRIS’ BEARINGS Roller type to withstand greater
beari load.



DUPLEX

A

SPEClFIC  FI LEOR4    TAGE
CLIMA TR ESSORS

STANDARD EQUIPMENT

Totally enclosed metal belt guard
Cast iron compressor pump
GE or equivalent motors

Centrifugal Ioadless start

Intake air filter muffler

Magnetic starter mounted and wired

Multiple belt vee drive

All air receivers ASME
Intercooler and aftercooler

Pressure switch, gauge, safety valve and check valve

Tank drain and outlet valve

All electrical wiring enclosed in flexible metal cable

Model No. HP

Kl14-6-00-4 1-1/2 520
Kl14-7-00-4 1-1/2 520
Kl15-6-00-4 1-1/2 520
Kl15-7-00-4 1-1/2 520
K116-6-00-4 2 570
K116-7-00-4 2 570
K117-6-00-4 2 570
K117-7-00-4 2 570
K118-6-00-4 3 490
K118-7-00-4 3 490
K119-6-00-4 3 490
K119-7-00-4 3 490
K122-6-00-4 5 560
K122-7-00-4 5 560
K122-8-00-4 5 560
K123-6-00-4 5 560
K123-7-00-4 5 560
K123-8-00-4 5 560
K126-7-00-4 7-1/2 618
K126-8-00-4 7-1/2 618
K127-7-00-4 7-1/2 618
K127-8-00-4 7-1/2 618
K130-7-00-4 10 710
K130-8-00-4 10 710
K1 31-7-00-4 10 710
K1 31-8-00-4 10 710
K134-8-00-4 15 525
K1 34-9-00-4 15 525
K1 35-8-00-4 15 525
K1 35-9-00-4 15 525
K1 38-8-00-4 20 672
K1 38-9-00-4 20 672
K1 39-8-00-4 20 672
K1 39-9.:00-4 20 672
K142-8-00-4 25 778
K142-9-00-4 25 778
K143-8-00-4 25 778
K143-9-00-4 25 778

Tank MotorRPM
Size (Gal.) Data

CFM @ Dimensions (Inches)
100 PSI D’---]

60 208-60-3
80 208-60-3
60 230/460-60-3
80 230/460-60-3
60 208-60-3

""’% 80 208-60-3
230/460-60-3

80"x,, 230/460-60-3
60 " 208-60-3
80 \, 208-60-3
60 2’3/460-60-3
80 230"60-60-3
60 208-’-3
80 208-60-

120 208-60-3 ""%
60 230/460-60-3

80 230/460-60-3
120 230/460-60-3
80 208-60-3
120 208-60-3
80 230/460-60-3
120 230/460-60-’
80 208-602,

120 208-,,6-3
80 230/0-60-3

120 23/460-60-3
/208-60-3120 z

240 208-60-3
120 ,/ 230/460-60-3

230/460-60-3
208-60-3

,2"40 208-60-3
120 230/460-60-3

240 230/460-60-3

120 208-60-3
240 208-60-3
120 230/460-60-3

240 230/460-60-3

7.1 47 39-1/2 25 26 18-1/2 9/16 10-1/2
7.1 63 39-1/2 25 35 18-1/2 9/16 14
7.1 47 39-1/2 25 26 18-1/2 9/16 10-1/2

7.1 63 39-1/2 25 35 18-1/2 9/16 14

7.6 47 39-1/2 25 26 / 18-1/2 9/16 10-1/2

7.6 63 39-1/2 25 35// 18-1/2 9/16 14
7.6 47 39-1/2 25 , 18-1/2 9/16 10-1/2

7.6 63 39-1/2 25 // 35 18-1/2 9/16 14
11.1 47 42-3/4 25,,,/ 26 18-1/2 9/16 10-1/2

11.1 63 42-3/4 /E’5 35 18-1/2 9/16 14

11.1 47 42-3/4/// 25 26 18-1/2 9/16 10-1/2

11.1 63 42-;.[ -2S 35 18-1/2 9/16 14

17.5 47 z1/2 25 26 18-1/2 9/t6 10-1/2

17.5 63 /47-1/2 25 35 18-1/2 9/16 14

17.5 69z/" 47-1/2 25 42 21 9/16 13-1/2

\17.5 47-1/2 25 26 18-1/2 9/16 10-1/2

"1.5 t/’63 47-1/2 25 35 18-1/2 9/16 14

7.’%/ 69 47-1/2 25 42 21 9/16 13-1/2

29,41" ,,, 63 45-1/2 25 35 18-1/2 9/16 14

,,’9.9 "%69 51-1/2 34 42 21 9/16 13-1/2
/ 29.9 6"3 45-1/2 25 35 18-1/2 9/1 6 14

29.9 69 \ 51-1/2 34 42 21 9/16 13-1/2

35.4 63 ’,5-1/2 25 35 18-1/2 9/1 6 14

35.4 69 5,1/2 34 42 21 9/1 6 13-1/2

35.4 63 45-1" 25 35 18-1/2 9/16 14
35.4 69 51-1/2\ 34 42 21 9/16 3-1/2
57.6 69 65 34 42 21 9/16 13-1/2
57.6 84 70 "45 45 27 19-1/2

57.6 69 65 3". 42 21 9/1 6 13-1/2

57.6 84 70 45 ",,, 45 27 9-1/2
73.8 69 65 34 " 42 21 9/16 13-1/2

73.8 84 70 45 "5 27 19-1/2

73.8 69 65 34 42 21 9/16 13-1/2

73.8 84 70 45 45"" 27 19-1/2
83.0 69 65 34 42 21 9/16 13-1/2

83.0 84 70 45 45 27 19-1/2
83.0 69 65 34 42 21 9/16 13-1/2

83.0 84 70 45 45 27 19-1/2

TWO STAGE SIMPLEX
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Pr’oducCInPor’maClon (EMGLO)
Compressor Selection Chart

To determine compressor size:

1. Use the Compressor Sizing Work Sheet, Fo17480, to find
the number of equivalent units for all air consuming
equipment in the system.

2. Select the compressor size from the table.

This table is based on the following formulas:

I. Compressor CFM Required 3 x system CFM (from line
second from bottom on F-17480).

II. Starts per hour 60 cycle time. (minutes).

I11. Cycle Time 1.14 x Tank Size (gal.) x Differen. (PSIG)
System Units x (1- System CFM

Compressor CFM

IV. Run Time System CFM
x cycle time (minutes)

(minutes) Compressor CFM

V, Off Time (1
System CFM

x cycle time
Compressor CFM

Model Tsnk CFM Units Units

Size
HP at RPM at at

100 PSI 33% 50%

17 1/2 1.8 590 75 113K105,106 & 107
30 1/2 1.8 590 75 113K205.206 & 207
60 I/2 1.8 590 75 113

17 3/4 2.7 400 114 169
K108,109 & 110 30 3/4 2.7 400 114 169
K208,209 & 210 60 3/4 2.7 400 114 169

80 3/4 2.7 400 114 169

30 3.8 510 158 238K111,112& 113
3.9 51C --158 238K211,212 & 213 " 3.8 510 158 238

K114&115 J 160 1-1/2 ’, 7.1 520 295 444
K214 & 215 80 1-1/2 7,1 520 295 444

Kl16 & 117 60 2 7.6 570 318 475
K216 & 217 80 2 7.6 570 318 475

Kl18 & 119 60 3 11.1 490 472 706
K218 & 219 80 3 11.1 490 472 706

60 5 17.5 560 730 1094K122 & 123
80 5 17.5 560 730 1094K222 & 223
120 5 17.5 560 730 1094

K126 & 127 80 7-1/2 29.9 618 1245 1869
K226 & 227 120 7-1/2 29.9 618 1245 1869

K130 & 131 80 10 35.4 710 1474 2213
K230 & 231 120 10 35,4 710 1474 2213

K134 & 135 120 15 57.6 525 2401 3600
K234 & 235 240 15 57.6 525 2401 3600

K138 & 139 120 20 73.8 672 3075 4613
K238 & 239 240 20 73.8 672 3075 4613

K142 & 143 120 25 83.0 778 3458 5188
K242 & 243 240 25 83.0 778 3458 5188

K1XX Simplex Models
K2XX Duplex Models

NOTE:

cycle time run time

Starts Starts Off Time Off Time
Per Hour Per Hour In MIn. in MIn.
st 33% st 50% 113 112

6,2 7.0 6.5 4.3
3.5 4.0 11.4 7.6
2.0 2.0 22.8 15.1

9.4 10.5 4.3 2.9
54 5.9 7.5 5.1
2.7 3.0 15.0 10.1
2.0 2.2 20.0 13.5

7.5 8.4 5.4 3.6
3,7 4.2 10.8 7.2
2.8 2.3 14.4 9.6

6.9 7.8 5.8 3.9
5.2 5.8 7.7 5.1

7.5 8.3 5.4 3.6
5.6 6.3 7.2 4.8

10.9 12.1 3.6 2,4

7.3 9.1 5.4 3.6

10.7 12.0 3,7 25
80 90 5.0 3.3
5.4 6,0 7.5 50

13,7 15.4 2.9 2.0
9.1 10.2 4.4 2.9

16.3 18.2 2.5 1.6
10.8 12.1 3.7 2.5

17.6 19.7 3.1 1.5
8.8 9.7 6.1 3.0

22.6 25.3 1.8 1.9
11,3 12.6 3.6 2,4

25.4 28.4 1.6 1.1
12.7 14.2 3.2 2.1

Maximum recommended starts per hour for lubricated air compressors is 15. Service life of the compressor wll be affected as the number of compressor starts
per hour is increased

Standard diff pressure on 1/2 HP thru 3 HP units is 75 to 100 PSI.

Diff pressure 40 PSI on all 5 HP a0ove, 60 to 100 PSI pressure setting.

Barber’.Co Com/ anLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN U.S.A. 11-3 F-18983-2





motors
Q607A,B continued

ELECTRICAL RATINGS: (amperes):
120 V 240 V 480 V

Full Load 9.8 4.9 2.45
Locked Rotor 58.8 2g.4 14.7

Pilot Duty: 75 VA at 24 V and 277 V.
Resistive Load: 22 A at 24 V, 120 V, 240 V, 277 V;

15 A at 480 V.

REPLACEMENT PART:
127834 Switch. /v .

TRA DELINE models.
Order Number Switches Use With

Q607A1076a spdt
Q607B1083a 2 spdt.

aWith adapter for cover end of spring-return motor and
mounting bracket.

M436A, M83’ 66A,B DAMPER MOTORS

Honeywell Modutrol motors

Q298B Linkage. Damper crank arms, bushings,
1/4 in. steel rod, and ball joint assemblies.

.,41--
’,.. 2 1601

,,,t} 1131

FOR PART NUMBER 12336, DIMENSION IS I/2 INCH {13]; FOR
PART NUMBER 128499, DIMENSION 2-3/16 INCHES

Dimensions of 128336 and 128499 Brackets in in.
[mm].

SPRING-RETURN MO-
TORS FOR 2-POSITION
ZONE OR DAMPER
CONTROL.
Used in residential and
light industrial applica-
tions to operate outdoor
air dampers for combus-
tion or makeup air,
changeover dampers for
heating and cooling sys-

tems, minimum position dampers for ventilation
and similar applications. With internal spdt switch
for controlling auxiliary equipment, additional mo-
tors, or to provide a burner interlock switch.
Spring returns motor to start position on power
failure. Drive shafts located on both sides of
motor. Angular Stroke: 75 degrees. Power Con-
sumption: 27 W opening for M436A, M836A; 20.3
W opening for M836B. Ambient Temperature
Range: 32 F to 125 F [0 C to 52 C]. Approximate
Dimensions: 4-1/2 in. [114 mm] high, 4-5/8 in.
[118 mm] wide, 3-3/4 in. [95 mm] deep. Listed by
Underwriters Laboratories Inc.--M436A, M836A;
CSA certified--M436A, M836A.
AUXILIARY SWITCH RATINGS (amperes):

120Vac 240Vac
Full Load 7,2 3.6
Locked Rotor 43.2 21.6

ACCESSORIES:
16254AC Bag Assembly. Mounting bracket, Part

No. 128499, and screws.
7640JE Bag Assembly. Drive bushings, adapter,

and coupling for direct drive.
7640JL Bag Assembly. Drive lever and clamp for

crank arm drive.
7640JM Bag Assembly. Mounting bracket, Part

No. 126809, and screws.
7640JN Bag Assembly. Mounting bracket, Part

No. 128336, and screws.
4074BRU Bag Assembly. Extension adapter and

screws for mounting Q607 Auxiliary Switch to
M436A Damper Motor.

/FI I(

1321DA..

/llS |11] CLEARANCE
HOLES (10)

TRADELINE;

Dimensions of 126809 Bracket in in. [mm].

continued next page

203





M436A, M836A,B continued

TRADELINE models.

Order
Number

M436A1116

-M436A1124

M836A1042

M8361067a

M836B1033

Application/
Description

Use with 2-wire
thermostats or oth-
er spst controllers.
With therma
breaker for over-
load protection dur-
ing the lifting stroke
or if motor stalls.

Use with spst con-
trollers without heat
anticipation. With
thermal breaker for
overload protection
during the lifting
stroke or if motor
stalls.

Use with spst con-
trollers which have
heat anticipation.

Voltage
(80 Hz)

motors

Nominal Nominal Max. Break- Damper
Opening Opening Load Away Blade
Current Time Torque Torqueb Area

(A) (sec) lb.-in. N.m lb.-in. N.m sq ft m’

120

240

24

24

24

Includes

0.37 30 20 2.3 30 3.4 13 1.2 Mounting brackets,
Part Nos. 126809,
128336, 128499,

0.19 30 20 2.3 30 3.4 13 1.2 and bag assembly
containing the drive
bushings, adapter,
and coupling nec-
essary for direct

1.85 30 20 2.3 30 3.4 13 1.2 drive applications
and the crank arm

1.85 30 20 2.3 30 3.4 13 1.2 lever and clamp
necessary for crank
arm drive applica-
Iions.

1.34 25 15 1.7 30 3.4 10 0.9

aFor flame safeguard application with special mounting bracket and crank arm accessories.
bMaximum torque available to overcome large loads such as a seized damper or valve, MUST NOT BE USED CONTINUOUSLY ATTHIS RATING.

’.

M835A 2-POSITION ZONE MOTOR
USED WITH 2-WIRE, 24
VOLT ROOM
THERMOSTAT OR OTH-
ER CONTROLLER FOR
2-POSITION DAMPER
CONTROL.
Suitable for control of
zone or changeover
damper in heating and air
conditioning systems, and
control gates on feeders.

For remote damper blade control, order separate-
ly 121825AA Crank Arm and Q298 Linkage As-
sembly. Electrical Rating: 24 V, 60 Hz. Auxiliary
Switch Rating: 2 A at 24 Vac (pilot duty). Motor
Timing: 80 seconds to open, 160 seconds to close
damper. End Switch: Spst; makes within 20 sec of
full open, breaks within 20 sec after start of
closing stroke. Motor Torque: 4 lb.-in. [0.45 Nom]
or 400 sq in. [0.26 m] of bearing-mounted
damper. Temperature Rating: Heating applica-

TRADELINE

ti(n--200 F [93 C] duct with 125 F [52 C] ambient
maximum; cooling application--140 F [60 C] am-
bient maximum. Approximate Dimensions: 5-1/2
in. [140 mm] high, 4-114 in. [108 mm] wide, 2-5/8
in. [67 mm] deep.

NOTE: A template to assist positioning motor and
damper blade is furnished with each M835. Use
of 124857A Mounting Plate is recommended.

ACCESSORIES:
D524 Duct Damper Blade.
124857A Mounting Plate.
121825AA Auxiliary Crank Arm Assembly. At-

taches to front of motor for remote control of
additional dampers.

Q298A Linkage. Variable length linkage rod (10
in. [254 mm] maximum). For use wtih auxiliary
crank arm assembly.

continued next page





AIR CONTROL DAMPERS
GENERAL DESCRIPTION
Parallel Blade and Opposed Blade dampers are designed using
the modular concept to provide maximum quality and perform-
ance commensurate with economy and versatility. By utilizing
this type of construction, features that were at one time
"optional extras" now become standard features without adding
to the cost of the air control damper.

The PBD-Band OBD-8 dampers are specifically designed to
operate in systems when the approach velocity does not exceed
2000 FPM and the static pressure differential does not exceed
4" WG.

MODELS AVAI LABLE
Model PBD-8 parallel blade action
Model OBD-8 opposed blade action

OPTIONAL FEATURES
Thrust Bearings Aluminum Blades
Nylon Bearings 2" Channel Frame
Enamel or Lacquer Finish Concealed Linkage
Reinforced Corners Sized to Order

SPECIFICATIONS
Frame: 16 gauge galvanized steel roll formed channel

51/2" W x 1" H with pre-punched slotted
mounting holes 7" O.C.

Blades: 16 gauge galvanized steel, maximum width 8";
blades 36" and longer furnished with reinforc-
ing cone; driven blade furnished with reinforc-
ing cone.

EFFICIENCY
Refer to Figure

1. Dampers with blade edging of Penyltrene resi[iant seal-
ing gasket, "... air loss through Models PBD-8 or
OBD-8 will be less thaft-l-%-of the full flow rate when
operating at pressure differentials under 4" WG ..."
Approach velocity 2000 FPM.

TO ENGINEERING BULLETIN PDR-7?

MODEL
PBO-8 060-8

MODEL PBD-8

Ext.
Shafts:

Bearings:

Side Seal:

Finish:

Sizes:

1/2" diameter cadmium plated steel; 6" long with
grip-lok flattened end.

Precision machined oilite bronze, sleeve type

Stainless spring steel

Galvanized Steel, Mill

Minimum 12" W x 12" H; Maximum 48" W
x 72" H, single section; gsnging of damper
sections allow unlimited sizes.

ORDER INFORMATION REQUIRED:

1. Specify Model No.
2. Specify quantity
3. Specify size, width x height in inches. Width is first digit.
4. Specify optional features required.



GENERAL SPECIFICATIONS
Parallel blade and Opposed blade dampers (PBD-$ and OBD-I are engineered to provide the high performance
required for the proper operation of HVAC systems. These dampers are desirled for use in systems when the

approach velocity does not exceed 2000 fpm and the pressure differential across the damper does not exceed 4" w..

Model OBD-8
STRAIGHT SIDE

2" CHANNEL FRAME
OPPOSED BLADE

AIR LEAKAGE FIGURE

3 4 5 G ? 8 # I0 II 12 13 14 15 IG

AIR FLOW C.F.M.
(Per Sq.Ft. of Oamper Area)

Model PBD-8
CONCEALED LINKAGE
5’’" CHANNEL FRAME

PRESSURE DROP

PARALLEL BLAOE DAMPER M00EL PBD-8 OPPOSEO BLADE DAMPER MODEL OBO-8

I] /,.2 III I /
"’ 111 / /

All’ROACH DUCT VELOCITY AIR FLOW F.P.M. 100

OPERATING TORQUE

NO AIR MOVEMENT-3.I0 IN. L85. OF TORQUE
PER SQ. FT. OF DAMPER FACE AREA.

DO NOT SELECT OPERATOR WITH LESS THAN
20 IN. LBS. FOR ANY SIZE OF DAMPER.

Plate 336

I V
TILATOR CO., Inc.VNN vEN

RED LION AND GANTRY ROADS
PHILADELPHIA, PA. USA 19115
TELEPHONE: (215) 484.8900
TELEX: 83-4545 (PENVENGEN PHA)



PENN AIR CONTROL MECHANICAL DAMPER
(MODEL OBD-8) CORNER BRACKETS

(SHOWN REMOVED

OILITE

@1 HEIGHT

SEAL

PENYLTREN[
s,rrs o. Operoting B/ode
SLAO.

Reinforcing Detoil$

() DAMPER OPERATING PIVOT PI._.._.N

/Z" DIA. PIVOT PINS STRAPS
(2 STRAPS ON OPERATING 8LAD{)

TRIANGULAR REINFORCING
CORNER PIECES

ROLL FORMED BLADES
(l GA. GALV. STEEL

FLAT BAR

BLADE
ET

SEE DETAIL
ABOVE

Dimensional Toble

) IDamper Size
UOI% wIOTH HEIGHT

30 16" 16"

NO. OF
SECTIONS

1

VOUNTING POSiTioN
VERT. IHORIZ.!

X :Static bypa, ;S

Verticol

MATERIAL 16 GA.GALV. STEEL FRAME

NOTES." I. SINGLE PANEL MaX. W/OTI 18 ", MAX. HEIGHT 72 ’."

eROECT"

LOCATION"

ARCHITECT

DRAWING NO. ReviSions

DATE’ 0.

oA m: cHx. e:
B.G. o.

ENGNEc,R.

CONTRACTOR"

SUB-CONTR.

PENN VENTILATOR CO., InC.
REO non ANO ANTR ROAOS
IOLIA. PA, u S.A tts

FORM MD-OBO- RZ





PENN AIR CONTROL MECHANICAL DAMPER
( MODEL PBD-8)

-.-

l#-OILITE
BEARINGS

CORNER BRACKETS
wN REMOVED| .

HEIGHT

LINKAGE- FLAT BAR

DIA. PIVOT PINS el STRAPS
STRAPS ON OPERATING 8LADEI

TRIANGULAR RENFORCING
CORNER PIECES

DAMPER OPERATING PIVOT PIN
(EXTENDED 6" LONG

Dimensional Table

IROLL FORMED
BLADES-tI6GA.
GALV. STEEL)

SEE OPERATING
BLADE DETAIL

Size
HEIGHT

12"

MATERIAL 16 G- GALV. ;TEEL FRAME.

BLADE STIFFENING CONE
{ON OPERATING L&OE 25’WIDE
AND LARGER ONL’

ROLL FORMED JAMB -ALL SIDES

OA intake

OA intake

OA intake

Vertical Section NOTES. /. SINGLE PANEL M4x. wIDTH 48" M=x. HEIGHT 72 ’
PROJECT:

ILOCATION"

RCHITECT

DRAWING NO. REVISIONS

{)AT E
NO.

NO.

ENG=NEER.

ICONTRACTOR’

SUB-CONTR.

DRAWN BY" CMK

PENN VENI"ILAI’OR CO., Inc.
RED LION AND GANTRY ROAOS
PHILADELPHIA PA USA lt115

;AREA CODE 215) 44 TELEX 83-4545

FORM MO-PBD-R2

PLA’E 319A





HANKISON
I

STANDARD FEATURES FOR
THESE DRYERS INCLUDE:
Power On Light (green)--
Indicates power to unit

High Air Temperature Warning Light
(red)--Gives indication of refrig-
eration system malfunction or
overloading.

Hankison Designed & Manufactured
Pilot Operated Automatic Con-
densate Drain Trap
Facility for Wall Mounting Models
8010 thru 8035--Models 8010 & 8015
feature exclusive "one man" wall
mounting bracket assembly

BULLETIN 8000-1F

80 Comp  Air Dryers

ENGINEERING AND
ORDERING INFORMATION
Hankison Series 80 dryers are com-
plete with: non-fouling, smooth sur-
face, tube-in-tube heat exchanger/
chiller; non-cycling, hermetically
sealed refrigeration system; self-regu-
lating hot gas by-pass valve to maintain
constant dew point from no load to
full load; mechanical condensate
separator; integral 40 micron porous
bronze afterfilter; and pilot operated
automatic condensate drain trap.

All units can handle additional capacity
(SCFM) when inlet air pressure is
higher than 100 psig, inlet air tempera-

Int,=nrl 4n i-rnn PartinHlh= Aft=r ture is lower than 100F., ambient air
./ at r rafilter--Assures clean air downstream

Provisions for Connection of / .Typical Series 80 Dryers* // l=e’ =o’i’t(’u’l t=> OF.’)’a’’ui’t’b’;"
/ Remote Alarm

_____
/*Model 8010 can be purqhas:’as a package complete with Hankison Air By-Pass Valve (model 1701-1), Aerolescer(R) oil
T /

/removal filter, pressure r/H’aJoand pressure gauges, all factory mounted on unit.

MODEL NO. 8010 8015 8025 8036 8046 8055 8070 80100

Flow Capacity (SCFM)I 10 1 25 35 45 55 70 100

Max. Working Pressure

Air Line In (ins.)
Conn. Out (ins.)

Drain Connections (ins.)

Refrigeration
Comp. HP

Standard Voltages
Available2

115V

Full Load Amps.

Locked Rotor Ampe. 18.5

Unit Protection 3
Fuse Size (Max.) Amps.

Branch Circuit
Fuse Size (Max.) Amps.

150 psig (175 p& 300 psig available)

O.D. tube O.D. tube ’J% O.D. tube % O.D. tube, Male NPT Male NPT 1/.e NPT % O.D. tube

5/16 I.D. Flexible Tube’
1/6 1/5 1/3 1/3

115 V, phase, 60 Hz
240/220 V, phase, 50 Hz "240/220V 115V 240/220V 115V 240/220V 115V 240/220

3.3 1.5 4.8 2.2 7.4 3.5 7.4 3.5

9.1 24.5 11.6 35.7 16.3 35.7 16"3
5 2 6 3 10 5 I10 J

15 15 15 15 15 1515

175 psig (300 psig available)

11/ O.D. tube

Female NPT

112 1/2

115.Lhaee, 60 Hz

.3/208 V, phase, 60 Hz

115V 230/208’.5V 230/208VI 115V 230/208V

.’ 9.6 4.8 18.5 9.4

12 6 6 25 12

15 15 15J 30 15

11/s O.D. tube 11/e O.D. tube 1 O.D.tr
1Ve O.D. tube Female NPT 11/.1. tube

3/80.D. Tube Fitting

3/4

115V 230/208V

18.5 9.4

69 41.8

25 12

30 15

Overload Protector / Thermal & Current (Automatic Reset)

Height (inches) 14 14 LI 16 221/4 221/4 4 221/4

Width (inches) 16-1/8 16-1/8 22-1/16 22-1/16 32-1/4 32-1/4 32-1/-...1 32-1/4

Depth (inches) 15 1// 16 16 19!/2 191/, 191/ IX. 19Y2

Weight {Ibs.) 58 68 96 98 187 212 220 25

1Conditions for rating above dwer’sn ccordance with Class H of the National Fluid Power Association Recommended Standard NFPA/T3.27.2-1975. NFPA Class H
Dwers rated at 33OF. (.56C.)to.9C,) pressure dew point range at 100 psig (6.9 bar) & 100OF. (37.8oc.) inlet air, 100OF. (37.8oC.) ambient air with
maximum 5 psi (,35 bar) pressur d,Tvator (chiller section) control circuit Is factow set at 35oF. (1.7oc.).
2For other power requirements, conmW. C -- @PQI O -- CPC
3Ratings are for dual element fuses.

PRICEA ORDERING INFORMATION AVAILABLE FROM:

HANKISON





I. Introduction T/

The Model 750M is a Digital to Analog (D to A) converter

designed to operate in conjuction with a Data Industrial

flow sensor. The unit can be easily recalibrated in the

field by using a Data Industiral Model 900 or Model 950

Digital Display as a tool, and can provide the following

analog signals with the simple repositioning of a selec-

tion jumper bar.

Selectable Analog Outputs:

I. 4-20ma

2. 0-1 volt

3. 0-5 volts

4. 0-10 volts

The overrange limits and output impedance for each of

these output forms can be found under Product Spcification,

(SectiDn IV). The D to A converter is a 4-wire design

wherein the analog output is isolated from the power

supply.





IV. SPECIFICATIONS

A. General

I. Operating Temperature Range:

2. Storage Tempreature Range:

3. Power Requirements:

4. Sensor Input Requirements:

5. Span Adjustment Range:

6. Linearity

7. Output Response Time:

8. Designed Output Ripple:

from -0C to +55C

from -40C to +70"C

12VAC (.2VA) and 24VAC (2VA),
50/60hz

from -0 to 8 volts, typical
no rise limits, compatable
with DATA INDUSTRIAL 220 series
sensors

from -6hz to 70hz

less than 1%

6 seconds (typical); 10% o 90%
step response

less than 0.25% of full scale;
System output ripple may exceed
this value due to the dynamics
of the application.

B. 4-20ma Configuration

I. Output Impedance:

2. Output Compliance:

3. Maximum Output Current:

C. 0-i Volt Configuration

I. Output Impedance:

2. Overrange Output Voltage:

D. 0-5 Volt.Configuration
i. Output Impedance:

2. Overrange Output Voltage:

E. 0-i0 Volts Configuration

i. Output Impedance:

2. Overrange Output Voltage:

greater than 1 Meg Ohm shunted
by 1 microfarad

22 volts (typical); 0-II00 ohms

35ma (max)

62 ohms (typical) shunted by
1 microfarad

2.2 volts (max)

330 ohms (typical) shunted by
1 microfarad

12 volts (max)

620 ohms (typical) shunted by
I microfarad

22 volts (max)





SENSORS

Data Industrial provides several basic sensor configurations

using the same impeller element. This allows a wider range

of applications and pipe sizes. The following is a list

of the sensors and application parameters.

o Model 220B This is the standard brass sensor used in

all pipe sizes from’3 inches (76.3mm) to 99.9 inches

(2537.5mm} in diameter. It is mounted into the pipe

with the use of a weldd-on 2" NPT threaded opening.

The pressure and temperature ratings are diagramed below:

Pressure
(psi)

400

ioo

POSSIBLE
OPERATION

OPERATING

-20C 70"C I05"C

5F 158"F 220"F

Temperature

Model 220SS This is the same as Model 220B except that

the sensor is made from 316 stainless steel. The temper-

ature and pressure characteristics are the same as the

Model 220B.

Model 220P This consists of a modified PVC tee into

which a removable, glass-filled nylon sensor is inserted.

Discrete sizes of 1 inch, 1% inches, 2, 3 and 4 inches

are available. Specify the pipe size when ordering by

using a dash number such as 220P-I, 220P-1% or 220P-2, etc.

This sensor has the following temperature/pressure rating:

Pressure
(psi)

100

4O

25 60

Temperature (C)





MODEL 220B & 220SS SENSORS

Figure 4A

MODEL 220P SENSOR

Figure 4B





READ DEPTH "B" HERE

Figure 7 A

Figure 7 .B





SLIP.ONORIFICE FLANGES
Orifice flanges 2" thru 24". and 600 lb.

and slip-on now manufactured by Aitken, Inc.

Complete inventory in carbon steel!
ALLOYS AVAILABLE UPON REQUEST,

ORIFICE PLATES
Aitken Orifice Plates are made in striCt’:rdaWithISAstaddd using factory
polished stainless steel stock. Aitken plates are carefully checked for thickness,
flatness and concentricity of bore. After boring, the plate is hand finished by
polishing. EachDlaLd’yslECTanl&ckagel. Immediate delivery can
be made using tye.30and 316 s,talrdess’steetY or 1/4" thick. Aitken Orifice Plates
are available in both the series 500 and series 520 Paddle-type. Line sizes offered
are 1" thru 24".

CATALOG
Altken

Pipe Orifice
Size Plates

1.312
1’ 2.000
2 2.437

3437
4 406
6.437

8 8.437
10 10.687
12 12.593
14 13.750
16 16.000
18 17.9375
20 20.000
24 24.250

125 & 250 & 600
150 ANSI 300 ANSI ANSI

2’, 2’/ 2’,
3’, 3Y,
4’ 4 4’.

5,/, 5,,
7y,

’8’, 9’/, 10’,
11 12’/j
13’j 14’ 15’,
16’, 16Y, 18
17 19’ 19’,
20’. 21 ’/o 22.
21’ 23’/ 24
23’. 25Y, 26’.
28 30y 31

5OO

900
ANSI

3%
3’/,

6,
8’/,

11,,

17

22,,
25
27%
32’

CAT.
520

CAT.
5O0

AITKEN, INC.
3101 HOLMES ROAD HOUSTON, TEXAS 77051

MAILING ADDRESS: P.O. BOX 14018 HOUSTON, TEXAS 77021
TELEX 77-5509 PHONE (713)-Zs;I ’1 /.5,,,2/





Robinson-Halpern TECHNICAL
1 52 Series
Industrial Pressure
Transducer

DATA

Features
+0.5% static error

Resolution

NEMA housing ,
Economical ,:{:
Long term stabilitY
Low power consumption

Zero and span adjustments

2 wire, 4-20mA available

Internal voltage regulator

Polarity reversal protection

Applications
Petrochemical and process ’control installations

Engine diagnostic testing

Mass transit and shipboard applications

Flow and level measurement

HVAC OEM

General Description

The Model 152 Pressure Transducer meets the re-

quirements for a general purpose, reliable and economic

pressure transducer for industrial and process control in-

stallations. It is contained in a NEMA cast aluminum

housing, and is designed so that the transducer can be easi-

ly repaired without degrading its integrity..

This transducer measures pressure of liquids or gases and

is available in 13 ranges from 1.5 to 300 psi full scale-

gage, differential or absolute (except 1.5 psia). The static

error band is +_0.5% of full scale. The operating

temperature range is -40 to + 176F and compensated

from + 250 to + 150F. Zero and span adjustments are ac-

cessible externally.

Operation

When pressure is applied to the Ni-Span-C capsule its mo-

tion is directly transmitted to the ferromagnetic core of a

linear variable differential transformer (LVDT). Resolution is

infinite. The high frequency AC required by the LVDT is

generated by an internal oscillator. The AC signal is

demodulated and a buffer-amplifier provides the DC out-

put. An internal voltage regulator permits operation from an

unregulated source and features polarity reversal protec-

tion.

Model 1 52B

The Model 1528 can be operated from either of two DC

voltage input ranges with a choice of four low voltage DC
outputs.

Model 152C 2 Wire, 4-20mA Output

The Model 152C transducer behaves like a current con-

troller that varies with input pressure. At zero pressure, or

low end of the range, the loop current is 4mA. As the

pressure increases, the current increases until it reaches

20mA at the high end of the range.
Input

Load Pressure

duc!r
The transducer will operate from supply voltages of 12 to

38 VDC. With a nominal 24 volt supply, the maximum load

is 600 ohms. See chart for maximum allowable loads with

other supply voltages. A 2 wire system simplifies installa-

tion and reduces cost. Refer to Model 52S data sheet for

intrinsically safe transducers.

1300

ca 1200

O 1000

Input Voltage
(VDC)

12 (rain.)

24 (nora,)

38 (max.)

Loop Resistance Range

;oo /

/ Operating

12 20 32 38
Supply Voltage

ROBINSON-HALPERN COMPANY
One ApolloRd. Plymouth MeetingPa. 19462

215-825-9200
TWX #510-660-8637 (ROBHALCOPMTG)

BULLETIN 152-380





Specifications

STATIC ERROR BAND
F.S. includes linearity (best straight line),

hysteresis and repeatability.

TEMPERATURE RANGE
Compensated: +250 to + 150F. (- 40 to +65C)

Operating: -40 to + 176F. (-40 to + 80C)
Storage: 65 to + 185F. 55 to + 85C)

TEMPERATURE EFFECT
Over compensated range
Zero: 0.02% F.S. per F.
Span: +0.02% per F.

OVERPRESSURE RATINGS

Proof Pressure: 150% of rated pressure

Static Pressure: 450 psi max.

INPUT VOLTAGE EFFECT
A 1% input voltage change will cause less than a 0.005%

change in output.

OUTPUT IMPEDANCE
.O ohm, nominal, for voltage output units.

1.0 megohm, nominal, for current output units.

RIPPLE
0.5% F.S. RMS, max.

ZERO AND SPAN ADJUSTMENT RANGE

5% F.S. each, nominal.

WETTED PARTS

Gage or Absolute: Ni-Span-C, solder, aluminum and Buna-
N.
Differential: Same as above 31us 31 6 SST and Alloy 52.

ELECTRICAL CONNECTIONS
22 AWG PVC Cable, 18 inches long.

NET WEIGHT

2 oz. (340 gm).

Specifications subject to change without notice.

OPTIONS
A Electrical Connector attached to cable, male

Type PTO6E-IO-6P (SR).

C( Extra cable length. Add number of feet required

in parenthesis after option letter.

R Improved static error band of .25%

3-15 and 0-15 psi ranges only.

T Improved temperature compensation to pro-

vide +O.01% F.S. perF for Zero or Span over

the compensated range.

Ordering Information

Select pressure range and corresponding model number

suffix. Add letter "D" for gage and differential or "A" for

absolute. Choose input and output and options required.

Add suffixes to the model number together with option let-

ters alphabetically. 0-1.5 psia not available.

PRESSURE RANGES
Range, Model No. Range, Model No.
Psig Suffix Psig Suffix

0-1.5 PO15 O-100 P210"
0-3 PO30 0-150 P215
0-6 PO60 0-200 P220
0-10 P110 0-300 P230
O-15 Pl15
3-15 P905 Inches Hg.
0-30 P130 0-30 (Vac) H995
0-60 P160

POWER INPUT MODEL 152B

24 to 32 VDC, calibrated at 28 VDC F
2.0 to 25 VDC, calibrated at 15 VDC G

DC current drain, 5mA maximum.

OUTPUT AND LOAD MODEL 152B

0-1 volt into 5K rain. V31

0-5 volt into 5K min. V35
0-10 volt into 5K min. V41

(1 5VDC minimum input required)
-5 volt into 5K rain. V95

2 Wire, 4-20 mA Output--Model 1520

See chart for input voltage vs. load characteristics. Com-
plete model number is 152C-PXXXX, where "XXXX"
represents pressure range to be chosen. See example.

Examples

52B P21 5A F
Pressure Input

Transducer 24 to 32 VDC
Pressure Range
50 psi, absolute

52C P11 5D A
Pressure Pressure Range

Transducer 0-15 psi, gage Connector
2 wire, (Option)
4-20mA
Output

V31

Output
0-1 VDC





ORIFICE FLANGES
Orifice flanges 2" thru 24" ,lllll= and 600 Ib.
lBlr,and slip-on now manufactured by Aitken, Inc.

Complete inventory in carbon steelt
ALLOYS AVAILABLE UPON REQUEST.

SLIP-ON

ORIFICE PLATES
Aitken Orifice Plates are made in strJCtCCi3td,5[tltlSAStdu’llusing factory
polished stainless steel stock. Aitken plates are carefully checked for thickness,
flatness and concentricity of bore. After boring, the pla is hand finished by
polishing. E.Aclt;dalld:lll’t’-drclaged. l/’nmediate delivery can
be made using tyl3Oand 316 staJes:.t-L:CY’il"or 1/,, thick. Aitken Orifice Plates
are available in both the series 500 and S..P_..d_.dl_t’y.p.,.Line sizes offered
are 1" thru 24".

CATALOG
Altkefl

Pll: Orifice
Size Plates

1.312
1’, 2.000
2 2.437
3 3.437

8 8.437
10 10 687
12 12 593
14 13.750
16 16.000
18 17 9375
20 20.000
24 24.250

5OO

125 & 2S0 &
150 ANSI 300 ANSI

2’. 2’,
3’. 3’.
4’, 4’,
5’, S’/.

11

13’o 14’/,
16’, 16/,
17’, 19’/,
20’. 21 V,
21, 23V,
23’. 25’/,
28 30,

600 900
ANSI ANSI

2’,
3’o 3’.;
4’,
5’,
7’,

10’,
12, 14’
15’, 17’.
18 19,,
19’, 20%
22’. 22%
24 25
26’, 27’/,
31 32’;

CAT.

CAT.
5OO

AITKEN, INC.
3101 HOLMES ROAD HOUSTON, TEXAS 77051

MAILING ADDRESS: P.O. BOX 14018 HOUSTON, TEXAS 77021
TELEX 77-5509 PHONE (7’13)33;,s
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Additional Comments Transmittal 28A

UEPH, Marine Corps Base
Camp Lejeune, North Carolina
N62470-82-C-2244

Transmittal 28 was disapproved. Transmittal 28A is acceptable with comments;

however, the following items were included in Transmittal 28, but were not

resubmitted in Transmittal 28A and must be submitted for review:

Ruskin Access Doors
Ruskin Louvers
Ruskin Balance Dampers (Manual)
Ruskin Fire Dampers
Horizontal F.D. Installation Instructions
F.D. Installation Requirements

,Ar--strong Circuit Balancing Valves Model CBVS CBV-1/2 to CBV-2 "II 21/2"-10"
Watts Backflow Prevention Devices
Valve Sales Company, Incorporated April 25, 1984 Letter of Compliance

Refer to No. 5 on Previous Sheet
public Steel Letter to Noland Company

erficate of ComplianceLglue ,,.g= PD= and Nipple Company r

Stanley & Flag and Company Certificate of Compliance
Mueller Brass Products Certificate of Compliance
ASA Standards Sheet

The following electrical changes are required for installation of the submitted

equipment:

I. To accommodate heat pump, change receptacle to 20 amps, 6-20R, and

delete requirement for matching plug (plug is furnished with heat pump.)
Also change Circuit GH-I to 20-amp trip with 2#12, I#12G, 1/2"C. Refer to

Sheets E-I and 8.

2. To accommodate AHU’s, change circuit breakers to 15 amps for LA-31,

LB-24, LC-30, LD-24, LE-15, and LF-24. Refer to Sheet E-I.

3. To accommodate FCU’s and air terminal blenders, change circuit breakers

to 15 amps for LA-22 and 23, LB-22 and 23, LC-22 and 23, LD-22 and 23,

LE-22 and 23, LF-22 and 23. Refer to Sheet E-I.

4. To accommodate EF-I, change circuit breaker to 15 amps for CP-35. Refer

to Sheet E-I.

5. To accommodate EF-6, change circuit breaker to 15 amps for GH-6. Refer

to Sheet E-8.

6. To accommodate Pump P-4 (duplex), change circuit breakers to 15 amps for

A-9 and I0. Refer to Sheet E-7.

7. To accommodate UH-2, change circuit breaker to 20 amps for LS-5. Refer

to Sheet E-8o

Galen Bolin
J. N. Pease Associates





MANUFACTURER S DATA

"It is hereby certified that the (material) (equipment) shown and

marked in ;z.s suLmital, ahop .drav,ins cata;o cut(s), ec., and

dr=v, :d ;,;; e’..; .-s, s.nd can be installed mm the a/.ocated

s-_:,. ]] Ls odor submmtted for Government

Autirr ; L e,Lower





1424 SOUTH ILOODWORTH STREE]

RALEIGH, NORTH CAROLINA 27611
PHONE 919/829-O155

INCORPORATED

June 20, ]nR4

4300 GOLF ACRES DRIVE
CHARLOTTE, NORTH CAROLINA 28208

PHONE 704/394 7311

Mr. Kerney Ramsey
Ramsey Heatn & Air Cond.
P.O. Box
Jacksonville, N. (?. ?8540

Dear Kerney:

Carrier cannot supp]y the information concerning SEER and HSPF
of the 52BQA514 thru-the-wall heat Dtp unit. The enclosed submittal
data is all that can be suDplied.

If you have any nuestions, please do not hesitate to ca]].

MP:Jlc

Enclosure





SUBMITTAL DATA

6-20-84

UEPH CAMP JOHNSON

CAMP LEJEUNE, N. C.

MECHANICAL CONTRACTOR RAMSEY HEATING & AIR COND.
HWY 17 NORTH, COMMERCE DRIVE
JACKSONVILLE, N. C. 28540

INDEX

SUMMARY SHEET OF ALL EQUIPMENT FURNISHED.

CERTIFIED DRAWING & PRODUCT DATA DIGEST ON CARRIER MODEL 52BQA514
THRU-THE-WALL HEAT PUMP UNIT.

,,J,/

pe /





SUMMARY SHEET OF ALL EQUIPMENT FURNISHED

Carrier Model 52BQA514-301AA thru-the-wall heat pump unit
including:

52AR900-011 wall sleeve
52BQ905-001 architectural louvered grille

P 2,D,/





Heating: Heat Pump 6,000 12,600 Btuh
Electric 7,600- 17,000 Btuh
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ENSER

CONDENSATE

EOVAL
BASEPAN

FAN
CYCLE
SWITCH

WEATHER ARMOR I1 CABINET
PROTECTIVE CROSS-SECTION

COATING ..-

"orrosive, ootaM dust.The key protection is a
Steel underneath.-

’-’,/’: beautify-A’layerol zinc phosphate prepares the metal"
modesby’pushing switch: to CON position: For.+.;::., strong paint adhesion;., Polyester-

tomatic fan cycling when unit i in cool .6r heat mode;/.i:- :coating are baked to obtain the bestcuring and
i-:i;push switch to CYC position. Fan runs Contnuously in ::""; properties. Thesepaintsformahard, polymer-fortifiedcoat

!...FAN ONLY mode: On remote control (RC) units, fan- --that keeps its appearance for years. .--..
...: cycling is controlled from remott thermostat. This feature ". All Carrier cabinets are approved b Under’writer’s-: isaYes energy. /:.; .";!’.’!:/j. /’- i. :" ::;:":" .i .7- :: i" Laboratories and exceed the stringent UL requirements... ", .%’,%-" .:,:-,.’ ""-, -,/;,/.y, 7": ..,...’.....,’-.’.,’. ;: -." "--



e al ow ;

Ease of maintenance

Easy on-off indoor panel
Textured indoor panel of high impact polymer fits tightly,
removes easily without using tools. Provides quick access
to filter and for convenient maintenance.

Side-to-side air deflectors are adjustable and can be set-
during,or after installation. :-. : :../_

Filter
:The filter is ea.ily accessle simply remove the indoor
panel and slide out the filter assembly.
The filter and filter frame cbnpfise a single assemblywith

a permanent frame and reusable polyurethane filter.

Slope front control door
Discourages use as shelf. Won’t break under constant
usage by transient occupants.

3



Optional control
systems
Energy Management (EM) option Special chassis
permits individual Wall Pac units to be shut off from a
central location to save energy whenrooms are unoccupied.
Freeze Guard protection automatically maintains room
temperature above 40 F to prevent costly freezing damage.

Remote Control (RC) option Unit is operated from../z
remote thermostat (f’ld supplied). Manual change
from heat-to-cool at thermostat, plus fan cycling
thermostat.

DOOR

Lateral duct kit Allows up to 40% oftheunit capacity to
be discharged into an adjoining room to eilier the right or
left of the unit. Kit includes discharge plemam, 48-in. long
duct, baffle, end cap, adjustable dischaje grille, and
internal damper to regulate airflow. To use Llis duct, unit
must be permanently wired. Minimum sleeve projection into
room is one inch.

NOTE: In order to meet UL requirements, cord connected
units require accessory junction box kit (No_ 2BQ909(X)I)
when used with lateral duct kit.

Lateral duct adapter plenum. Shipped in sngle pack.
Lateral duct extension piece. Shipped in single pack.
Architectural Iouvered grille extrude aluminum.
Shipped in 6-pack. Choice of aluminum or hronz.e baked
enamel finish.

Universal drain kit. Shipped in 4-pack. For external
internal drain.
Control knob with locking setscrew. Field installed.
Shipped in 12-pack.
Junction box for 230/208 v units when used with lateral
duct kit or when permanent connection is desired.



Physical and Performance Data

A3073

A2093

A5123

-: ; Heating’
Cooling, :. ;:: , Rev. Cycle : Electric

7,/ , ’6,2/ 6, 7,800/

7,0/ 7,0 6,2/ 6,0

9,/ 9, 8,2/ 8, 7,800/ 7,6

9.0/ 9, 8,2/ 8, ,600/d.900
.8/11.6 10,7/10,0 11.600/10,9

11,8/11,6 10,7/10, 17,/13,9

9.4/9.8 2’.9/3.’)
9.4/9.8 2.9/3.0

52BQ

(1-Ph.. RANGE60-Hz) I Cooling Headng,

3.4/3.5 10.9/1(

3.4/3.5 i5.7/15.5
8.5/8.8 2.7/2.7

8.5/8.8 2.7/2.7

8.2/8.2 2.5/2.5

8.2/8.2 2.5/2.5

230/208 253-197

4.8/5.1 i0.9/10.1
4.8/5.1’ 15.7/15.5

6.5/7.1 15.9/15.7

6.5/7.1 23.0/20.8
A3143 14,000/13,700 12,600/12,200 11,600/10,900 7.0/7.0 2.2/2. 910/9.8 15.9/15.7

ili=,!,,3 14,000/13,700 12,600/12,200 17,000/13,900 7.0/7.0 2.2/2.1 9.0/9.8 23.0/20.8

Standard models inventory in Syracuse. Other models special order
require 120 180 days for delivery. RECEPT,%i

C.O.P. Coefficient of Performance at 47F outdoor ambient temperature
-? EER Energy Efficiency Ratio ." ? RATED VOLTS:"’ "I L-"’"’ Hp Horsepower .’.. /.?-"":- ’. ;..- iAMPS % ,--

PF " Power Factor ,,-. %"--

*Models available in AA versi0n-(chassis shipped with indoor panei), Order wall
sleeve separately. See page 4 ;-" i

] ated in accordance with ARI Standard 380-82. .... k", Electr c res stance heat ,
.-_!:’:’ NOTE: CSAapproval ap,pl!es 0sada’rd units onlY. : " :;’-"""- ’::’:::’ ’: A
".’:: ".:’; "-.’ -;..:.,:::,/; i;:, -- ::: :.:.-:: :. MFG PART NO.
i:.. ,." !:i-::: ".,#’ ",III" Hubbell 5,66

:, :: lli,%llil I Ul I I I11;! GE GE4OE
: lm -B.//. t ’ I I.? \ Arrow-Hart 566

:-’-,:’.’ -’_::’l ...: ". (or HACR Circuit Breaker)
t

HACR Heating, Air Conditioning, Refrig(
’-: *May be used for 15-amp applications if

:..,.’-,.:. :, .:

:,:."

_.: ._-.:

Heat. pump heating performance*

60 -.:
55

47
(Rating Point)

45
4O
35

25

7790
7320
6960
6420

*Heat pump performance
tData shown for 230-volt

6200

5970
5150
4470
3850
3240

.3.1 :..
3.1
3.0
3.0 .
2.9 630 8,200

2.9 625 7,880
2.8 615 6,930
2.6 595 5,970’
2.5 575 550
2.4 56O 4,310

655 10,200
655 9,570
645 9,020
640" 8,430

Amps Watts Btuh Amps Was
4.4 940 13,000 6.2 :1320
4.4 930 12,300 6.1 1310
4.2 910 11,800 6.0 1280
4.2 910 11,000 6.0 1280

4.1 890 10,700 5.8 1255

4.1 885 10,200 5.7 1240
4.0 870 8,990 5.5 1210
3.8 850 7,880 -5.3 1170
3.6 815 7,160 5.0 1120
3.4 785 5,940 .7 1070

Below 25F, unit operates on electric resistance heat.

is based on 70F indoor temperature.
operation only.

Btuh Amps Was
15,300
14,600
14,000
12,900

12,600

12,000
10,600
9,340
8,750
7,740

,2,, /

a .//.

8.2 1800
8.1. 1780
8.0 1750
7.7 1710

7.6 1680

7.5 1660
7.2 1600
6.9 1550
’6.6 1490
6.3 1430

Btuh Amps" Watts Btuh



Cooling,.

745/ 715

745/ 715

1060/1020

Hp Cfm

2500/’21 O0
3600/3200

1,0 280/210
2500/2100

106011020

2000/1960

3600/3200
1440/1415 3600/3200

1440/1415 5200/4250

2000/1960 3600/3200

5200/4250

TYPE

B

5461
5871

GE4182-1
5861

2d

9330
5930

GE4139-3
5700

: 30

315/210

7O

amp.

MAX FUSE
SIZE AMPS .AMPS

15

20

15

20

20

3O

20

30

CIRCUIT

13.4

19.4

13.4

19.4
19.6

28.5

19.6

28.5

RECEP-
TACLE
TYPE

A
B
A
B

B
C

DEHUMIDIFI-
CATION
(Pints/Hr)

APPR0.
SHIP. WT

1.5 1

2.6 136

3.8 140

5.7 164

:-"i’ UNIT DIMENSIONS

AREA ISSHADED SLEEVE

FRONT PANEL PROJECTION 71/2 IN,



Physical anna Performance Data. 52BR

A3073

A2093

A5123

A3143

14,000/13,700

7.400/ 7,200 11,600/10,900 10.0/10.0

9.000/ 9,000 7,800/ 7,600 9.0/ 9.1

9,000/ 9,000 11,600/10,900 9.0/ 9.1

11,800/11,600 11,600/10,900 8.3/ 8.3

11,8(X)/11,600 17,000/13,900 8.3/ 8.3

14,000/13,700 11,600/10,900 7.3/ 7.1

7.3/ 7.117,000/13,900

(1-Ph

230/208

RANGE
::

253-197

Cooling Heating

3.3/3.5

3.3/3.5 15.7/15.5

4.4/4.8 10.9/10.1

4.4/4.8 15.7/15.5

6.3/6.9 15.9/15.7

6.3/6.9 23.0/20.8

8.7/9.7 15.9/15.7

8.7/9.7 23.0/20:8

l%)

Standard Models inventory in Syracuse. Other models *Models available in AA version (chassis shipped with indoor panel).

special order require 120 180 days for delivery. Order wall sleeve accessory separately. See page 4.

-,..,. EER Energy Efficiency Ratio tRated in accordance with ARI Standard 310-82.

,.;’v. Hp Horsepower ::, .:::: - :.:, NOTE: CSA approval appties to standard units only.

App/,c zion (:ia:a

INSTALLATION

U



-’.,:WATI’S ..:: :, :i%:-’Indoor Fan MAXFUS

Cooling, Heating:::.’:;: Hp :: !;:’.,; Cfm : SIZE AMPS

,-:,: --.:,.:. :,:! : ..--Hi/Lo :; Vent .". -. :-. .:::::::
7/ 720 25/21 15

CIRCUIT TACLE
:’ AMPS I" TYPE

13.4 A

: ;
DEHUMIDIFI- APPROX.
CATION SHIP. WT

(Pints/Hr) (Ib)
.!. ,,....... ..:...

20 19.4
1.5 131

740/ 720 3600/3200
/21

B

1000/ 90 2500/2100
,o 280 0

,15 134 A
2.9 133

1000/ 990 3600/3200
7

20 19.4 B
1420/1400 3600/3200

0
20 19.6 B

3 8 7
1420/1400 5200/4250 30 28.5 C 3

1920/1930 3600/3200
& 315/21_0 20 19.6 B

5 4 161’19::;0/1930 5200/4250 30 28.5 C

:: :,. -RECEPTACLE TYPE

VJ: L..:,,:_,:.:.. MPS,..::,:;Ii:,S;/I.,i20.:: [..... ,.::: v ..... :- -". -- :;,_ ’]

-4:: :’.i:’" ::;-’:": .’;-";’-;"- /;".---: ::"::-- --. :-’:,, :’-

IFFLE
,OTE I)

tension of sleeve or xed d=rectly to

ff:es and opening in wall. ’:

m dimension of 3A in. must be allowed.
do not install a second outdoor grille . i::- -i’ :.



..-" Guide specifications
Furnish and install__air-cooled packaged terminal
air conditioners as indicated on the plans.
Grand total cooling capacity shall be__Btuh or
greater with a total indoor air quantity ofcfm, enter-
ing wet-bulb temperature of 67 F and 95 F outdoor air
temperature. Total dehumidification capacity shallbe
pints per hour.
Grand total heat shall beBtuh or greater of elec-
tric resistance heat,Btuh or greater in heat pump
(reverse cycle) mode.
Each unit shall have the following capacities: __Btuh
cooling,.__Btuh heating (resistance),Btuh
heating (heat pump),cfm and__pints per hour
dehumidification.
Controls shall be factory wired and completely enclosed
within the unit and be accessible from the top. Adjustable
thermostat shall automatically cycle compressor to main-
tain space conditions. Manual override switch shall oper-
ate electric resistance heat in case of compressor mal-
function in heat pump models. Thermostat shall be of the
liquid-filled or vapor-filled cross-ambient type. Unit will
start and operate in cooling mode to 25 F outdoor tem-
perature. Unit control shall be 6-position switch with high
and low fan speeds for cooling and heating and one posi-
tion for fan-only operation. Ventilation control shall be a
2-position control to introduce fresh air to the room or to
close the vent. All vent air shall be filtered.
Compressor shall be rubber shock mounted or spring
mounted for. quiet operation and vibration isolation. Com-
pressor shall be in a hermetically sealed steel case that is
sprayed with black paint.

Vent Auto.-Close shall permit manual adjustmelat of
vent door operation, to prevent door from remaining
open in off position. Auto.-Close feature can be used in
heat or cool modes (except for RC models).
Fan cycle switch shall provide fan cycling operation in
cooling and heating modes to reduce energy costs. On
RC units, fan cycling is controlled from remote thermostat.
Econo Zone II temperature limiter shall provide energy
savings. Temperature control knob can be manually reset
to adjust operating temperature range.

Stay Dtaj" condensate removal system shall consist of
aspiratorbuilt into shroud to remove accumulated moisture

from basepan. Moisture and condensate are removed and
thrown onto coil in a fine mist where they evaporate. Drain
system is not required in normal heat pump operation.
Drains offered to meet code requirements.

Evaporator and :ondenser coils shall hae aluminum
tubing and aluminum fins. A capillary tube shall be the
metering device for the refrigeration system.

Indoor and outdoor fans shall be direct driven with a
motor of 1/10 otr 1/6 horsepovr. Indoor fan shall be
centrifugal type and outdoor fan shall be prolller type with
aspirator for condensate removal.

Indoor panel shall be nonflammable, high impact polymer
and provide for top air discharge.

Wall sleeve shall be one-piece sleeve for wall installations.
It shall be fabricated from 20-gage (top) and 18-gage
(bottom) galvanized steel. Finish on sleeve shall be baked-
on polyester powder coating. Sleeve shall be shipped with
closure panel at both the indoor and outdoor section of
sleeve and with installation instructions on inside panel.
Outside grille shall be shipped separately and easily
mounted within inside flanges on outdoor section of sleeve.
Finish on outside grille shall be anodized aluminum. Sleeve
shall be no more than 42m. wide, 16in. high and
14-1/2 in. deep.
Unit chassis shall be slide-out design and shall be shipped
separate from the sleeve, with indoor panel.

Subbase is available for unit support in curtain wall instal-
lations. Receptacle/if needed for subbase, shall be field
supplied.
Basepan shall consist of a steel base protected by a heavy
zinc coating, a layer of zinc phosphate for superior paint
adherence, and baked-on polyester powdercoatings for the
best curing and surface properties.

AdjLmtable air discharge grille shall be of heavy-gage
extruded aluminum with nylon coating and will project air
in a vertical pattern, be reversible for high-,all horizontal
airflow, and have side-to-side air deflectors.

Warranty shall consist of 5-year protection: all parts and
labor for the first year, and protection for all parts and labor
on compressor, interconnectir tubing and coils for the
second thru fifth years. At no additional charge to the
purchaser.





mcou v SEAS()NMAS Ill
I..()W ANt) MI I)IIIM l’IIlSSiJIIr

CENFIIAL S IAIION AIII CONL)I I(.)NIN(; UNI I.S

UNIT SIZES 10:] II-IIIOUGII 11 (VEIITICAL)

McC}.ny c.rtifml |hal it will furwish e(liltllrllltlll ill nccoda.ctv with

CIIIIIIII.DI)IIAWING

tYPES LSI. & MSL

GENERAL SPECl FICA]IONS

CABINET’-- G;llwHzrd steel structural frame and panels. Access
doors and emowHde panels proide complete accessibility

FANS OalvanizmJ sleel dynamically balanced. Blades rivaled
r.ns and center pL}l Cast iron hubs.
HOUSINGS Galvmzed steel, die-formed with spot welded
SHAFTS Solid t,qh c;zrbon sleel’sized so that the operating spPed
is wPII below IhP hrst [:rilical speed.
SIIEAVES Macl,ned casl iron. "V" goove type. key seated

MOTOR MOUNT Adj.’;t,lhle for VIIVH(| I.,11 ttHstm.

tIEARINGS Self alulnHI0, hall tyill with ]ro;lSf! l||lll|s and

BELT GUANDS Gdwmed IPI wilh Iin 5hII

oIIeIlllI
INSULATION Neope.e coled I" I,is lih{.. e)Is NFPA 9OA

DRAIN PAN Galv;.l/*’{I sH.,I, iIller ;11 (()Vl+ll’(i With

SOLD TO:

CONSULTING ENGINEER:

J. N. Pease, Assoc.

McQUAY

ITEM
NO.

...0...L0

McQUAY

ITEM
NO.

McQUAY

ITEM
NO.

McOUAY
ITEM
NO.

McQtJAY

ITEM
NO.

_010

NOTES: 1.
2.
3.
4.

CERTIFIED PERFORMANCE DATA
CENTRAL STATION AIR HANDLING UNITS

McQUAY TG.o-Ramsey Air Conditioning, Inc. ORDER NO.1Jacksonville, NC
CUST. P.O.: 0519

Unaccompanied Enlisted Personnel Housin Hoffman & Hoffman, Inc
Marine Corps Base, Camp Lejeune; NC REP. P.O.: 22-1115

’-’ COP’ ES .__.FOR APPR’L

REV, NO. BY A’

DATE DR.

IFOR RECORD

WAS

UNIT T--" UNIT DISCHARGE TYPE VELOCITYTAG QTY.
MODEL NO. NO.

MOTOR DATA
T NEMA FURNISHEDRPM BHP MHP HVW VUL,,L- | FRAME BY

co, 
CO, L" O.,L TOTAL SENSIBLE

MODEL ..F,..FACE BTUH BTUH
NO. POS. VEL.

98,0OO 65’.’4 99.0

STEAM I JH20OR LML. u|

H20 PRESS. OPP. 1 /PRESS. SUCT DRIVE
OR REF TEMI; TEMP. DROP END DRIVE NO.

END

ACCESSORY MULTIZONE / tAIR FRICTION
ARRGMT. OVERALL DAMPER J.--

;1C:1 riCE LENGTH SHAFTLocATIONEXT"HTG. CLG MIXING

.38 l. 55

Units constructed and tested per ARI 430.
])U;tl temperature coil.
Adju:;tab]e. motor sheave.
Freestanding spring vibration iso].ators.

Co Posto Code 18, nauxWco section;21., I$Ico mstd. co sect. oco moddeckolbOWqIuIfll 24 znUIdd m $1d. oil $t.
o ’oil in hol deck of blow-thru unit; 27 3d coil in lid. coil lel.; PH peheat beloe |sl std, sect. el unitl; RH i:heal |belore fan faction).

Form 265539Y





I’.O. itux lb!il. M,,.,-.llolis. MN bb440

SI A.;t )NMA.% I,I I{,,
lOW ANI) MI I)I(IMI Ill .k;tllll /(;b!,]!lY

CENIIIAL S1AIION Alll CONDIIIt)NIN(; L)NIIS I----
UNII" SIZES 103 TIIIIOUGII 111 (VERTICAL) J YI’YS t.SL & MSL

ilCCOllt,,iwil hy Mc(.l.,iv ill l h(m.

GENERAL SPECIFICATIONS

CABINET (+dv:.,i..i.I +,t(.q !.Hl+t.+id 114111.; m(I I)ill"!ls

FANS (.Ldva./,M ,;l.Pl dyliln11cally balmmed, l]ll(llS fivolod

HOUSINGS; L;dwmzed ,;feel, (I. loomed with Sl)()t w{l(led

SHAFTS Sohd hiqh carbon sfeel si2.d so that the operating
is well below Um hrst critical speed.
SHEAVES Machi.ed cast iron, "V" groove type, key seated to

shall.

DRAIN AN Galvanized sh.el, inner p;n
masUc coating and thermally solaed from boltom pan wlh

(llas tiber insulatlOl

SOLD TO: Ramsey
Jacksonville, NC

JOB: Unaccompanied Enlisted
Marine Corps Base

Caneune, NC
CONSULTING ENGINEER:

J. N. Pease, Assoc.
Charlotte, NC

ITEM TAG
NO.

020 _.A!U_#_2 &__.31

CERTIFIED PERFORMANCE DATA
CENTRALSTAIlON MR HANDLING UNITS

Mc(JUAY G.O.AMy Conditioning, Inc.
ORDER NO.I

Personnel llousin

OTY.

McOUAY MOTOR DATA

ITEM RPM BHP , , ,,, ",^- ]-- -E- ] FURNISHED
NO. F.Rq E BY

COILMcQUAY COIL COIL SIBLE EN AIR LVG. AIR
FACE FACEITEM MODEL POS. ABEA VEL.NO. NO.

GPM ENTMcQUAY

_
LVG. WATER ON SUPPLY CONN. RNCONN.

ITEM - ?" H20 PRESS.

_]:3.4 4 .4 ,9 .9.0 180 160 2.0
1 1_.. I---------

ACCI.SSORY NU[TIZONE AIR FIeIION
ITEM ARC rlL’tErl] LENGTH SHAFT EXT. tIIG. CL G.

NOTES: (lll LS (:()ns[I-iIclcd /ilia t(’:;l cd per All
(,,ll. ,- 2.2./

3. Adju,table motor ,;heave.

4. Freestanding sprng vibration

"Coil Position Code: 18 in auxiliary coil section; 21 1st coil in std. coil sect. cod cold deck el Ldow-lhru ul!it; 24 2rid coil il’l std. coil sect.

coil in hot deck of blow-thru unit; 27 3rd coil in std, coil sect.; PH preheat (beloe Ist std. sect. of unit); FIH eheat (before fan section).
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,.( CI II III III) IIllAWINGSI.A,, )NMAS I II
()W AND MII)IIIM I,iilN.%llllr

CEN HAL S IAI ION All{ CONL)I 11()NIN(; UNI

UNIT SIZFS 103 1 III{()UGIt 111 (Vl;II1 ICAI.) YI’ITS SL & MSL

GENERAL

CAIilNEF (;illVillillPiI hlel;I .lruciullil IffllnO

mlnrior.
ANS {],ilvilli.P(I lPl,I dyli;imiciill 7 hlililri)d

HOUSINGS (l;llvilililINI lt.l, die toiriied wllll Sl.iI wihlld
SHAFTS o1.1 hi!lh cml)oil slo.I il)(t

SttEAVES al;hiivii i.;i$1 irorl, "V" groove 171ii},

SPECIFICAflONS
MO]OH MOUNT AHlU!,l.hh Iol vmvH.I In’l!

BEARINGS SPIfali!lnlnq, hall I11P wllh ilhlSO hlllllfls ,in{t

SOLD TO:
Ramsey Air
Jacksonville, NC

CERTIFIED PERFORMANCE DATA
CENTRAL STATION AIR HANDLING UNI I-S

Conditioning, Inc. McOUAY G.O.

PersonnelJOB:unaccompanied Enlisted
Marine Corps Base
Camp Leieune, NC

CONSULTING ENGINEER:
J. N. Pease, Assoc.
Charlotte, NC

McQUAY

ITEM
NO.

TAG QTY.

_..!!.U__._7 8 4

DATE DR.

ORDER NO.
":l-I 4-4

CUST. P.O.: 0ill9

REP. P.O.:22-[I[5

McQUAY

-]2----[COPIES
REV. NO.

UNIT UNIT
MODELNO. ARRGMT.

LSL-106 __V_._-. 10_1

FAN
DISCHARGE

NO.

1

l 7 o. APP.’L I--
BY DATE

FAN
CFMTYPE

FC 2100

FOR RECORD

WAS

OUTLET
VELOCITY

1105

MOTOR DATA

ITEM
NO.

McQUA4
ITEM
NO.

07o

RPM BHP MHP

8.40 o._6__ 1.o

COIL COIL COIL
COIL

MODE L POS. FACE FACE
NO. AREA VEL.

4WHIOO4H 21 5.5 384

RPM

18OO

VOLTAGE

208-00-

TOTAL SENSIBLE
BTUH BTUEt

71,915 49,669

NEMA
FRAME

143T

FURNISHED
BY

ENT. AIR LVG. AIR

79.(J bb.O bb.U .bb.U

McOUA’(
ITEM
NO.

030

92,0oo

GPM ENT, CONN. LOCATIONLVG. WATER
STEAM H20 OR H20 PFtESS. -,rGP-"
PRESS. SUCT. DIIlVETEMP, DROP DRIVE
OR REF, TEMP. END END

8.0 180, 157 2.2
ACC Ii S.SO II Y

NO. 1 YPE

SUPPLY CONN.

NO. SIZE

RETURN CONN.

NO. SIZE

1!

MULl IZONEMcULIAY OVEIIAI,L DAMPE ItIIEM LE NGltt SIIAFT EXT.NO.
LL)CA lION COIL COlt

COll.

..030 A! _1 _-__ ._3_) __-__

AIII IlICIlON

liOX
II II II CASING Xll fINAl

NOTES: I. tin[is constructed aud tested per ARI 430.
2. Dual temperature coil.
3. Ad.justable motor sheave. /-. ,,,/
4. Freestanding spring vibration isolators. , A. ./

tl IA t

1.13

"Coil Position Code: 18 in auxiliary coil section; 21 lstcoil in std. coil sect. coil incolddeck of lllow-lhlu unit; 24 2ndcoil in std. coilsect.
or coil in he! deck of blow.thru unit; 27 3rd coil in StY. coil sect.; PH preheat (before 1st std. sect. of unii); RH reheat (before fan section).
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rnf-oUl-._l%J .%1 A.%()NMt\S I|
(;I I|111 It I)I)IIAWlN(;

p ()W AND MI I)IIIM
GROUP C[NIIIALSIAIION Alll (;ONI)III)NING IINII

P.O. I} Ihhl. Mi.,..q,dll. MN {440
UNIT SIZES 183 llll()l)GII

GENERAL SPFCIFICATIONS

FANS

HOUSINGS Galwlnized teel. die-formed with spot w(hJe(I seams.

SHAFTS SothI IIHIh carboll steel Sitl(I so that the ol)eralllg speed

is well l)I()w the {irst Crlli(:al speed.
SEIEAVES Machined cast iron, "V" groove type, key seated

M(I1L)I| MOIJN| AiIjll’,l.ddl, I()l v..vl{I h’ll

IIFAIIIN(;.% ;,,[I nll(l,1llq, ball 1\’I.’

INSULATION Neop-ne coated I’" qlas hh. Me:s NFPA 90A

DHAIN PAN Galvanized dt.Pl.
IaSllC C{}dtlllfl all(J tDlrmally isolalt?[} from [)ot[olll I)dll With 1"

MeQUAY MOTOR DATA

ITEM RPM BHP MHP RPM VOLTAGE
NM- FURNISHED

NO. FRAME BY

040 831 0.58 3/4 1800 208-60- 3 56 HQuay

COIL COIL TOTAL SENSIBLEMcQUAY COl L
COl L* FACE FACETEM MODE L POS. BTUH BTUH

NO. NO. AREA VEL.

040 4WHI004H 21 5.5

McQUAY
GPM ENT. LVG. WATER

STEAM H20 OR H20 PRESS.ITEM PRESS. SUCT.
NO. TEMP. DROP

OR REF. TEMP.

040 11.6 42 53.8 3.8
7.8 180 159 6

ACCESSORY MULTIZONE
McClUAY ARRGMT. OVERALl_ DAMPER
firM [ARh(". lrll.rril lINt;Ill SItAFTFXT. It](:. {:It;
NO. .L_OCA,,O__N CO,L

NOTES: I. Units constructed and tested per ARI 430.

2. Dual temperature coil.

3. Ad].stable motor sheave.
4. Freestanding spring vibration isolators.

ENT. AIR LVG. AIR

CONN.

*Coil Position Code: 18 auxiliary coil section; 21 lstcoit in std. coilsect, coil in cold deck of blowthru unit; 24 2ndco instd, coilsect.

or cod in hot deck of blowthru unit; 27 3rd coil in std. coil sect.," PH preheat (betore 1st std sect of un t)’, RH reheat (before.fansection)
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SEAS()NMAS]
i)W AND MII)IUM

CENII|AL SIAIION AIII CONDIIIONINL; UNII

UNIT SIZES 103"[1111OUGil 111 (VERIlCAL)

CI.I{1 II ILL) L)I{AWING
21;!;b:LqY

TYtE, tSL& MSL

McQuay rtifio$, lh;=t i| will furnish itCltHplrlrlll i= acco(llre with

tl;i {hwmg ilt[I l)ltcl{ic;lllOfl. llll(I s.hject to its Iltlhllshld

GENERAL SPECl

CABiNET {il(Walll’l(I Sloel StllICtIlIll |Igllf} alt(I i);lllels.
diiors itll(J iilloval)ll i;in(l provHh} cornl)lHe al;lil}Sll)lty

FANS Gllv;ml/od steel (Jynalic;]lly balanced. []lades riveted to

HOUSINGS Gatv,m=ze(J stee, de-formed with spot welded seams,

SHAFTS Sohd hiqh carbon steRI sied o that the operamg speed
s w(?ll below the flrs crlcal speed.
SHEAVES Machined cast iron, "V" groove tpe, key seated t
shaft.

FICATIONS
MOTE)IT MOUNT Adlu!;I,iih |(;I v,lfyilq hi,t|

BELT GUARDS Galvm<’e(J Sh,H wth tim shaft tach(irneter

op(ll[ll}

INSULATION Neoprene coatmJ 1" la,; ht)er. Meets NFPA 9OA

DRAIN PAN Galvamz.,d %iPPI, miler pr (’ovPrPd with protecDve

fI{ISIlC COatll3g and thermally isolated from l)otom pan wlh

SOLD TO:

Ramsey Air Conditioning,
Jacksonwille, NC

JOB:,Unaccompanied

CERTIFIED PERFORMANCE DATA
CENTRAL STATION AIR HANDLING UNITS

McOUAY G.O.
Inc. ORDER NO.

CUST. P.O.:

Enlisted Personnel Housing REP.: ltoffman & ttoffman

DATE DR.

Marine Corps Base
Camp Lejeune, NC

CONSULTING ENGINEER:

J. N. Pease, Assoc.
Charlotte, NC

McQUAY

ITEM
NO.

O5O

REP. P.O.: 22-I 115
T2U coP,ES I FR APP.’L I--I FOR RECORD

REV. NO. BY DATE WAS

TAG

MIU-IO

QTY.
UNIT

MODEL NO.
UNIT

ARRGMT.

FAN
DISCtlAI’GE

NO.

FAN OUTLET
CFMTYPE VELOCITY

2 LSL-106 V-101 i FC 2300 1190

McQUAY

ITEM
NO.

050

McQUAY"
ITEM
NO.

05O

RPM

C’OI L
MODEL
NO.

4WHI004H

BHP

0.76

COIL*
POS.

21

coL
FACE
AREA

5.5

MHP

1.0

COIL"
FACE
VEL.

RPM

[800

TOTAL
BTUH

75,659

MOTOR DATA

VOLTAGE

208-00-3

SENSIBLE
BTUH

55,145

83,000

NEMA FURNISHED
FRAME BY

143T HcQuay

ENT. AIR LVG. AIR

D.B. W.B. D.B. W.B.

78.9 66.0 bb.5 bb.b

64.9 98.0
RETURN CONN.McOUA’ GPM ENT.

LVG. WATER CONN. LOCATION SUPPLY CONN.

ITEM STEAM H20 OR H20 PRESS. ---’(P--P:
NO.

PRESS. SUCT. DRIVE DRIVE / SIZE NO. SIZEOR REF. TEMP. TEMP. DROP END END
050 12.6 42 53.8 4,4 X

8.4 180 100 1.8
ACCESSORY MULTIZONE AI FRIcTioNMcOUAY ARRGMT. OVERALL DAMPERII’EM R’7iiL-R LENGTH SHAFT EXT. -.-NO. NO. TYPE LOCATION COIL COlt,

COIL
IOX

FILTER CASING EXTERNAL TOTAL

050 AI .35 .lO .40 .38 [.23

NOTES: [. Uni.[s constructed and tested
2. l)t,:|l t(,iZlpOV;tturo c()i].

3, Ad l;t nb]o motor

4. l"ree;t./litding spring vi.I)r;lti()n

per AR, 430.

*Coil Position Code: 18 in auxiliary coil section; 21 1st cod it] std. coil sect. coil in cold deck of blow-thru unit; 24 2nd coil in std. coil sect.
or coil in hot deck of blow-thru unit; 27 3d coil in ltd. cod sect.; PH i)reheat (bofore 1st std. stct, of unit); FII-{ reheat (I)efore fan section).
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SI.ASONMAS 11.II I:l II III II I) I+)I(AWIN(;

LOW AND MII)IIIM I’llr ssuIIr 2(;b539Y

CEN I|AL S] A ION Alll C()N[)I 11(.)NIN(; UNI S

UNIT SIZES 103 TIIII()U(;II 111 (V[1111CAL) YPl S L_EL_ & MSL

I111t11| i+ +|(:(:l}J)|allJg tllilli}f till} pr()Vll|)llS Of t|lo lob $|}1}ClflC.t|11111.

acClllital+t’a I)y McO.,ly al @t home olhe

GENERAL SPECIFICATIONS

CABINET (;alv;.,zml steel slrtJl:t,ral lrall3a arid p;|ni!ls.

(|<)ors al+ld f+?+towll)le i+a++ls praY+tie complete acci}ss+)+lty 1o

FANS G;llval+l/Pd st/Tel +jyli;llllicllly balanced. Blade ivletJ to

HOUSINGS (;;llv;it+lze(1%lPel. (I,-tt)rrncd wHh spot wl+lde(J

SHAFTS (}htJ h[c]h (;;.Ht)or pel Sl/ed so that the opratmq

SHEAVES Math.rod (:u,;l .on, "V" groove ype, key smiled
shaft.

MOIOlt MOUNT

lPXllPlllll’tJ luim Jltl+q;.

LT GUD

INSULATION Ne(q}rem cl)lt(’(J I" gJ hlu’t. Meet NFPA 90A

St Ill;It’( JS

CERTIFIED PERFORMANCE DATA
CENTRAL STATION AIR HANDLING UNITS

SOLD TO:
Ramsey Air Conditioning, Inc.
Jacksonville, NC

JOB:Unaccompanied Enlisted Personnel Housin

McOUAY FG.O. [DATE DR.

ORDER NO | 3 4 84
CUST. P.O.: 05L9
REP.: ttoffman & Hoffman

Marine Corps Base REP. P.O.: 22-ii15
Cam le’eune, NC "’ 1 COPIES FORAPPR’L FORRECORD

J. N. Pease, Asso. I_______t_r.__-
McQUAY "NIT FAN OUTLET

QTY.
MODEL NO. VELOCITY

060 _I.AI!U-!I l..._ 1263

McQUAY MOTOR DATA
ITEM RPM BHP ----. -i ]-- "..----[ NEMA FURNISHED

____0, .8__8_ __1. _Q l+80)

ITEM
NO. __NO VEL..POE BTUH BTUHBTUH

(IWIII2()4IL 21 L. 5..5. 439_ 8_l,79’? ,++5_4.’(---j
0(O/ 0 00. o

GPM ENT.McQUAY
STEAM H20 OH

LV(;. WATER

I’ R F.’;S. SUCT. tt20 PRESS.

C)11 lIE5.
TEMP.

TEMP. J.
DItOP

| 13.4 42 l 54.2 ""l 90 1.80 1 t60 2,0

ITEM
NO.

060

McQUAY

11" [!M
NO.

O60

NorES:

A(.ESSORY
AIIII(;MI.

ARt’s(;. FIl.:fl:(I-
OVII|ALL

LENGTH

MULTIZONT
DAMPE II

SHAFT EXT.
LOCA]ION

CONN. LOCAT’ON SUPPLY CONN. .ETURNCONN. i
END

AIR RICIlON

’HTG CI (; MIXIN(

0.38

tlnits c.()nsLructed and tested per AR[ 430.
l)u,’ t eml)era Lure

Ad ju+;t al)l.e nil) I’D r

Frc:(e;tanding Sl)Eitlg vibrat [(.)n i.sol at:or:;.

1OTAL

2.2./
4. b.A..H,/,

"Coil Position Code: 18 in auxiliary coil section; 21 1st coil in std. coil sect. coil in cold deck of blow thru unit; 24 2nd coil in sld. coil sect.
or cod in hot deck of blow-thru unit;27 3rdcoil instal, coil sect.;PH p.heat (tmlo. lsl shl. sect. of unit);Rtt reheat H)efore fal sectmn).
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[(}W ANti MI i)IIIM I’11[ .;tIIII-

CENTIIAL STAIION Alll CON[IlllONING UNIIS

UNIT SIZE,(; 103 1111iOI1(;11 111 (VrllTl(:AI.)

II II IED I.)IIAWING

2G{i539Y

IYPES [.Sl_ & MSL

McOilay i:,.tili th;ll it will fll,llish Iqllil)mlnl ill ll(:el)lllailcll with

thi. drawiig alid l.lCi|iCaliOllf,, and suhiect to ils i}ul)ti.sheli
rillily. P.rchaser’.,l illll;irolill el lhi, drilwlng (.llli|ies thnt lha llqlllp a(ll|l|illl(:l I)y Mcitlily ill its hOl]le o||lct.

GENERAL SPECI FleA[IONS

FANS Ollvalliz(cl sIt,l’l (Jyll;lllli(;nlly lialalICl(I. Bla(li, llVete(I lO

lilll 81ill ci.illr l)l;lllL (];i.;1 hiill.

SttAFTS 5(Jli(I hi!lh (ilitiiin sl{fl slTi,d $o lhal lhn Ol)0illlll!l speed

SHEAVES Mactmml clsl ifOll, "V" groove t71)0, k07 $0a17(# Io

CERTIFIED PERFORMANCE DATA
CENTRAL STATION AIR HANDLING UNITS

SOLD TO: I McOUAY [G.O.
Ramsey Air Conditioning, Inc. IORDERNO.
Jncksonvil le_, NC_.__.__ i

JB:Unaccompaned Enlisted Personnel Housing| REP.: Hoffman & Ho_Lfman_

Marine Corps Base I REP. P.O.: 22-1115
Cam Le" etlilO, NC

CONSULTING ENGINEER:

J. N Pease, Assoc.

McQUAY

ITEM QTY.

NO.

070 __A_U. _2.. __"--
McLUAY

UNIT
MODEL NO.

LSL-106

DATE DR.

UNIT
FAN FAN CFM

MOTOR DATA

,..M ..M ..P MHP

070 870 0.70

McQUA CO’ COIL O J
TOTAL SE_i.BE NT. ’ LVG. AIR,, o< . ,CE ,

"u",,UH

i.---
GPM ENT c

McQUAY LVG. WATER
TION

ITEM _i_ H20 PRESS. I,,, 7
NO. ORREF. [ TEMP.

TP. DRO2
o ., I . ’,.I P"_-.. -T 57 1,7

AIR I" IIlC IONMQUAY
OVERALL

IiEM LENGTH
NO.

070

NOIES:

ACCESSORY
ARRGMI’.

SU____PPLY CONN.

MULTIZONE
[)AMPER

StlAE[ EXT. X IEIINAI f) tAt.
LUCA ION

o_, - -_ io,o i0. i-;-
I. tJnil: consLrueLed and tested per Altl 430.
2. ])ull l:emperature coil.

4. F’eesLading spring vibrat.Lon isolaLors.

*Coil Position Code: 18 auxiliary coil $1;clion; 21 1st coil in std. coil sect. cod cold deck of blow Ihru ullit; 24 2nd coil in std. coil sect.

or coil in hol deck el hlow-lhru unit; 21 3rd coil in std. coil seal.; PH preheat (before 1st sl(l. sect. of unil); HH lehea! (before fan section).
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2 314

\X,.. 2-3/4" DIA. MOUNTING

!1
HOLES ON ACCESSORIES
(WHEN REQUIRED- BOTTOM)

UV !
,",,,,, 27 IL I
B 4 3/4" MTG. HOLES
2 "--DRAIN CONN 1/4MPS BOTH ENDS

NOTE: "X" dimension is found bv adding dimension Of the optional seclions us(,>d plus 5 1/8".

Include 1/8" for gaskehng where sections bolt together.

SPLIT PANEL
FOR ACCESS

5/8

TAG UNIT
SIZE
103
104
106

108
111

-" 3".’/ 22--/" --)"
40 41 1/8 253/4 295/8

50 51 1/8 29 281/2

48 491/8 373/4 371/4

63 641/8 373/4 31/4

’Add 4 inches for extra large face area coils.

PHYSICAL DIMENSIONS (INCHES)

--I 213/4I 10 1/4

26 243/4 12 1/4 13 1/2

295’4 28 17 1/4 15 7/8

38 363/4 21 1/8 193/8

38 363/4 23 1/4 215/8

J K

6V 11 1/8

6Y,

61/2

8
8

13 7/8

16 3/8

13 7/16

19 7/8

L N P

44 718 20 1/2- ;/
50 7/8 -:I-"
573/8 193i8 513/4

74 7/8 28 1/8 493/4

74 7/8 28 1/8

16 24Y, 457/8 14 1/2
33, 43 718 18 /8

18 33-,[7/8l!._8_7_/_8

FILTER DATA

UNIT
SIZE QUANTITY

103 2-16 20 2

104 2-20 20 x 2
106 3-16 x 25 2

108

---11

2-16x20x2
-16 x 25 2
16 20 2

FLAT
AREA

4.4
5,6

8.4

10.0
133

ANGuLAR HEAVY DUTY
QUANTITY AREA UAhTI’Y AEA--
2-16 25 2 5.6

4-16 x 20 2 8.9

6--16 20 x 2 13.3

6---16 25 2 16.7

6 20x25 x2 20.B ,9 :’()x 20 2 2[i.0

FAN DISCHARGE ARRANGEMENTS





UNIT AI{I1ANGEMENTS

v I,I,I

Sectlolls: Basic Unit

RIGttT HAN{) AIR INIAK[

V154

I---------L

Vl ’3

Basic Umt WI Accessl Basic Unit WI Reha
& ProheatBasic U.it W/ Access

Basic Unit
W/ Preheat

DIMENSIONS (INCHES)

NOTE: For owrall l.jlll h:nlth, add dimensions o( a,:cessoris not included in ahow "L’" {flme:sion.

ACCESSORY ARRANGEMENTS
l:IAT FILTER

HFAVY DUTY
FILTER

COMII ANGULAR I:IL l"l:R AND BOX

WITH’hAMPERS

"H’l)lace ilster=sk with "0" for liltl;rs; "1" lot throwaway tiltels, "2" for ch!illlilhh: filletS; "3" fo clcll;ihle hiqh vel()cdy idlers and "4" for

IhlIIWiIW]IV hillh II(’l IIIIlIIiIIICC

J.3,1





ACCESSOI{IES

[-- ACCESSI{YPASS

L__J SPACER SEC I(JN

OPENING PFIOVI{)I |) W|I[-N

USED AS BY I’ASS
SPACf f SF C ION

HINGED ACCESS DOOR
BOTH ENDS

-I FLAT

V1
OPG.

ACCESS DOOR
BOTH ENDS

FII. TER SECTIONS

ANGULAR [--] H[AVY DLIIY

GED ACCESS DOOR
BOTH ENDS

2 -.114 I)IA. MI)IINIIN(; I1()1 [(.,

OPt;.

P -1
"Avail,Jhh" ui.l only.

COMBINATION MIXING BOX
AND ANGULAR FILTER SECTION

3" SHAFT EXTENSIONS
BOTH ENDS 1/2" DIA. 1/8 DUCT FLANGE

2-3/4 DIA. MOUNTING HOLES

NOTE: When back and bottom openings are required,
mixing box is inveed. (Top and bottom openings also available.)

FACE AND BYPASS DAMPER SECTIONS

INTERNAL EXTERNAL 3" SHAFT EXTENSIONS
BOTH ENDS 1/2"DIA.

E3 /
hE2H / r s

---] HEATING COIL SECTION (1 & 2 ROW ONLY)"

r-7

[OPG.

.,,. L,, 3" AI’t’FIOX.

NOTE: When soct=ons are bollmt 1(] lether, add 1/8" flr gaskl;tmg.

q-i t,1-> >,,/, 1}- ,,.:,,,.., 1 ’1
o.4o, s/st l 8 i/81 o / 2 >/.,,9 ’l ?0’/’l
0 8 I 1__1., -1 5/= 8 3/8 39 3/819147 ’812s’144 /
111 13[ 5I-;’--- [/4 -’ 4i]4_1 ’#,j9 5i

NA N(/1 aV;lllllt)h "Maxllnllffl Clllilll(: rl}{luire(I for filtel rlm()val.

*,(;MAI I_ & AH(;[ IA{I[

AIIFA (.’{}II S{}NI, Y
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P GROUP 1300 ,NDUSTR,AL PARK BLVD.
,..o. 155, CERTIFIED PERFORMANCE DATA HEAT RECOVERY UNITS

INNEAPOLIS. INNESOTA 55440 SCHEDULE FOR CERTIFI’ED DIMENSIONS
SOLD TO:

Eamsey A Codo, c, ORDERMCQUAYNo. GO. DR.DATE 3--8 TYPE DWG. NO. TYPE DWG. NO.

acsove, C TSH 380566Y HSB 331898Y.017y

CUST. P.O. 09 TCH 3982l 2Y
HCSJOB:Uaccoe EnZse esone REP. oEEman oEa TSF 265503Y HCF 32193Y

OUSn, [C REP. P.O. 22-]]]5 TSB 265504Y HCC

CD Leeune. C 12 ICOPIES IFOR APPR’L FOR RER TSC 398213Y SCB, SHB 265513
CONSULTING NGINEER: REV. NO. BY DATE WAS AVD 265506Y SCD, Slid 25514Y

OUAHTIT COOLING CAPACITY HEATING CAPIACITYTAG McQUAYITEM# MODEL NUMBER HANDLEFT HANDRT" ALEU" CFM EXT.s.p. TYpECOIL ENT.AIR WATERENT" WATELVG" .P.M JP.D TBTUH SBTUH ENT.AIR WATERENT" WATERLVG" GPM ;P.D SBTUH

FCU-2 ii0 TSF O2ID 5 POO 7RIE &9 A R ARnO q7on R fen II In q =[

NOTES:

REV. II

i. Furnished with double deflection discharge grilles.

Form No. 25015A
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(ROUP mcOu,,,v-P.,,.... Inc,

P.O. Box 1551 Minneapolis, Mn, 55440

SEASONMAKER
CEILING TYPE
FAN-COIL UNIT

CERTIFIED DRAWING
398213Y

TYPE
TSC

McOuay certifies thai it will furnish equipment in accordance with
lhis drawinq and specficalions, and sut)iect to its put}lished war

Hmly, Ptv(:hlser’s ar|)r(}wll l(} IIHs (Jrdlwml signifios lh,ll lhl. equq)-

rnent is acceptable under Ihe provisions of the job specifications.
Any chanfl, made herPorl hy arty person wh{)n’lcoPvtr is uhiPCl lo

GENERAL
FANS FORWARD CURVED, BALANCED CENTRIFUGAL
FAN WHEELS. UNIT SIZES: 031E 041E REQUIRE ONE FAN;
061E 081E TWO FANS; 101E THREE FANS; 121E FOUR
FANS.
MOTOR 115/60/1 PERMANENT SPLIT CAPACITOR MOTORS
ARE USED ON ALL SIZES. SLEEVE BEARINGS WITH OILERS,
RESILENT MOUNT, INHERENT MOTOR THERMAL
PROTECTION WITH AUTOMATIC RESET.
CONTROL MANUAL THREE SPEED SWITCH WITH "OFF"
POSITION AND CONTROL PLATE FOR WALL MOUNTING
INTO A STANDARD 2 X 4 X 2 1/8 INCH DEEP JUNCTION BOX
(BOX FURNISHED BY OTHERS,)
COIL SEAMLESS COPPER TUBES WITH ALUMINUM FINS.

SPECIFICATIONS
MANUAL AIR VENTS PROVIDED WITH ALL WA’IER COILS.
5/80.D. SWEAT CONNECTIONS ON ALL COIL SIZES.
DRAIN PAN DOUBLE PAN, FABRICATED OF 20 GAUGE
GALVANIZED STEEL. INSULATED WITH INCH GLASS
FIBER. THE INNER PAN IS THERMALLY ISOLATED FROM
THE OUTER PAN. UNIVERSAL DRAIN CONNECTIONS.
CABINET MATERIAL AND FINISH INTERIOR CASING OF
18 GAUGE GALVANIZED STEEL, DECORATIVE CABINET IN
18 GAUGE GALVANIZED STEEL, PHOSPHATIZED AND
FINISHED WITH HEAT FUSED LIGHT BEIGE EPOXY
COATING.
FILTER INCH THICK THROWAWAY TYPE.

UNIT ARRANGEMENTS

L__.L_J

BOTTOM RETURN AIR OPTIONAL BACK RETURN AIR

TSC

UNIT

SIZE

NOMINAL MOTOR DATA

PSC

AMPS WATTS

RPM

BACK

RETURN
AIR

FILTER SIZE

BOTTOM

RETURN

AIR

FILTER SIZE
031E 0.9 100 1300 8x 26 8 26

041E 1.1 124 1400 8 26 8 36
061E 1.3 131 1150 x8x36 x8x36
081E 2.2 230 1400 8 36 8 36

101E 2.4 260 1250 8 56 8 56

121E 2.8 310 1250 8 56 8 56

10-19 FORM NO, 398213Y





PTIONAL DISCHARGE
DUCT OPENING

(NO DUCT COLLAR)

i111111111111!
!111111111111!

K !111111111111!
i111111111111!

_II_II/II_III/IN

FRONT
VIEW

OPTIONAL BACK
RETURN AIR
OPENING

5/8 DIA. MTG. HOLES (4) (NO DUCT COLLAR)

A B , " FLANGE
r" "4 SIDES

k___-,_ c

TOP
VIEW

2 1/2
26

12 /I
/ /
ili__

END
VIEW

’2" K.O. FOR COIL CONN.
(BOIII SIDES)

10 5/16

r- -i.

2 1/8"

213/16 " 5 ;ORRIN
CONN.BACK (BOTH SIDES)1/4 AND 7/8 K.O. VIEW

FOR CONDUIT PASSAGE
INTO 4 x 4 BOX.
(BOTH SIDES) COIL AND DRAIN

CONNECTIONS MAY NOT BE
IN LINE WITH CABINET
KNOCKOUTS.

[---2 3/4

REMOTE THREE SPEED
FAN SWITCH WITH OFF
POSITION

HAND OF UNIT DETERMINED BY
COOLING COIL CONNECTION WHEN
FACING FRONT OF UNIT.

BOTTOM VIEW

’---....BOTTOM HINGED ACCESS
PANEL WITH STAMPED G RI LLE
AND FILTER

UNIT SIZE

021E THRU 121E

COIL CONNECTION SIZE

COOLING HEATING

5/O.D. SW. 5/80.D. SW

TSC

UNIT

SIZE

031E

041E

061E

081E

101E

121E

A

43

43

52

52

78

78

UNIT DIMENSIONS (INCHES)

B C D E F G H

37 9.67 6.67 29.66 38.62 8.88 25.24

37 6.67 6.67 29.66 38.62 8.88 25.24

46 6.67 6.38 39.24 47.62 8.38 35.24

46 6.67 6.38 39.24 47.62 8.38 35.24

72 15.67 6.67 64.66 73.62 11.38 55.24

72 6,67 6.67 64.66 73,62 11,38 55.24

J K

9.5 24

9.5 24

9.0 34

9.0 34

10.0 58

10.0 58
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P.O. Box 1651, MInneepolls, Minn. 66440

SEASONMAKER
FLOOR TYPE
FAN-COIL UNIT

CERTIFIED DRAWING
461401Y

TYPE TSF

McQuay certifies that it will furnish equipment in accordance
with this drawing and specifications, and subject to its published
warranty. Purchaser’s approval of this drawing signifies that the

equipment is acceptable under the provisions of the job specifi-
cations. Any change made hereon by any person whomsOever
subject to acceptance by McQuey at its home office.

GENERAL SPECI FICATIONS

FANS Forward curved, bolancod centrifugal fan wleols.
MOTOR 115/60/1 sleeve bearing with oilers, resilient mount
inherent thermal protection with automatic reset. All units have
permanent split capacitor tap wound motors as standard.
CONTROL Manual three-speed fan switch with OFF position
mounted on unit under electrical control access door.
COIL Seamless copper tubes with aluminum fins. Manual air
vent supplied with all water coils.
INSULATION 1/2 inch glass fiber.

DRAIN PAN Fabricated of 20-gauge galvanized steel and
insulated with closed cell insulation. Secondary drain pan of
molded polystyrene with 7/80.D. connection.
CABINET MATERIAL AND FINISH Interior casing of
18-gauge galvanized steel decorative cabinet in 18-gauge
galvanized steel, phosphatized and finished with fused-on light
beige epoxy coating.
FILTER inch thick glass fiber throwaway.

MODEL
NUMBER 115V PSC

WATTS

3.3

NOMINAL MOTOR DATA

350

277V PSC 115V SHADED POLE
AMPS WATTS
0.4 57
0.4 78
0.5 85
0.5 120
0.7 180
0.8 190
1.2 330

RPM
AMPS AMPS WATTS

TSF-021D 0.5 57 1.7 125 1050 8 x 183/4 x

TSF-031D 0.6 67 1.8 130 1100 8 x 243/4 x
TSF-041D 0.7 73 1.3 86 1000 8 x 333/4 x
TSF-061D 0.9 99 2.3 165 1050 8 x 433/4 x
TSF-O81D 1.9 185 850 103/4 x 433/4 x
TSF-101D 2.0 205 850 10% x 553/4 x
TSF-121D 1000

BOTTOM i’i
RETURN AIR
FILTER SIZE

103/4 x 553/4 x

UnitSize

021D 121D

Coil Connection, Size, DIAXIMUM RECE$$]BILITY

Cooling Heating

5/80.D. SW 5/80.D. SW1

LEFT HAND UNIT SHOWN
Hand determined by facing
front of unit.

END VIEW

FRESH AIR INTAKE
UNIT SIZES 021D thru 081D

UNIT SIZES 101D end 121D:
Two "R" x "S" openings 2"
apart centered on center line.

TOP VIEW

F

SLOTS

BACK VIEW

,Ftl

TSF
UNIT
SIZE A B C
021D 37 25 9
031D 43 25 91/4

041D 52 25 9
061D 62 25 91/4
081D 62 28 12
101D 74 28 12
121’D 74 28 12

2/83

UNIT DIMENSIONS (INCHES)

O F G ’"H J K ILl N P R S
37/8 21 7/8 203/8 153/8 ’103/8 53/8 18 57/16 8 3 10 21/2
3 7/8 27 7/8 20 3/8 15 3/8 .,10 3/8 5 3/8 18 5 7/16 8 3 10 2
3 7/8 36 7/8 2o 3/8 15 3/8 10 3/8 5 3/8 18 5 7/16 8 3 16 21/2
37/8 467/8 1203/8 153/8 II03/8 53/8 !18i 57/16 8 3 16 21/2
51/8 467/8 23 17 12 6 18 81/4 103/4 31/2 16 3
51/8 587/8 23 17 12 6 36 1/4 10% 37= 16 3
5 1/8 58 7/8 23 17 12 6 136 1/4 [lO3/4 31/2 16 3

Refer to Form No. 261016A for Cavilled Performae Data 461401Y





TSF LEFT-HAND UNITS
OW OW COOLING Wl!

(Ill WIIIll)UI II(IW Pit| Ill AT

G OPTIONAl

TSF RIGHT-HAND UNITS

1 Left-hand standard coil and reheat

MODEL
NUMBER
TSF21D
TSF-031D

".TSF-041 D
TSF-061D
TSF-081 D
TSF-101D
TSF-121D

17
17
17
17

201/2
20’/=
201/2

15 15/16
15 15/16
15 15/16
15 15/16

17 7/8
17 7/8
17 7/8

15 1/16
15 1/16
15 1/16
15 1/16

16 1/2
16 1/2
16 1/2

2 Left-hand low flow
, "MODEL AANUMBER
"rSF-021D

cooling and preheat

6 5/8
6 5/8
6 5/8
6 5/8

9 1/16
9 1/16
9 1/16

5 3/16
5 3/16
5 3/16
5 3/16

7 9/16
7 9/16
7 9/16

GG

7 11/16
7 11/16
7 11/16
7 11/16

9 7/8
9 7/8
9 7/8

7 1/8
7 1/8
7 1/8
7 1/8

8 3/8
8 3/8
8 3/8

CO,::: i DD ,/! EE FF GG HH

181/4 173/16 153/4 713/16 65/16 25/16 11/16
TSF-031D 181/4 173/16 153/4 713/16 65/16 25/16 11/16
,TSF-041D 18 1/4 17 3/16 15 3/4 7 13/16 6 5/16 2 5/16 11/16
TSF-061D 18 1/4 173/16 153/4 7 13/16 65/16 25/16 11/16

TSF-081D 22 5/8 20 17 3/16 10 3/16 8 11/16 3 1/2
TSF-101D 22 5/8 20 17 3/16 10 3/16 8 11/16 3 1/2
TSF-121D 22 5/8 20 17 3/16 10 3/16 8 11/16 3 1/2

3 Right-hand low flow cooling and preheat

MODEL BB CCNUMBER

TSF-021 D
TSF-031 D
TSF-041D
TSF-061 D
TSF,081 D
TSF-101D
TSF-121D

AA

1/4

22 5/8 20
22 5/8 20
22 ".5/8 20

17 3/16 15 11/16
15 11/16
15 11/16
15 11/16

17 3/16
17 3/16
17 3/16

14 3/8
14 3/8
14 3/8
14 3/8

15 7/8
15 7/8
15 7/8

6 1/4
6 1/4
6 1/4
6 1/4

8 11/16
8 11/16
8 11/16

5 1/2
5 1/2
5 1/2
5 1/2

7 7/8
7 7/8
7 7/8

GG

2 5/16
2 5/16
2 5/16
2 5/16

HH

11/16
11/16
11/16
11/16

1/2
1/2
1/2

4 Right-hand standard coil and reheat

MODEL
NUMBER

TSF-021 D
TSF-031 D
TSF-041 D
TSF-061D

TSF-081 D
,TSF-101D
TSF-121D

AA

17
17
17
17

201/2
201/2
201/2

BB EE FF GG HH

15 ’1/’16
15 15/16
15 15/16
15 15/16

15 11/16
15 11/16
15 11/16
15 11/16

14 3/8
14 3/8
14 3/8
14 3/8

6 1/4 5 1/2
6 1/4 5 1/2
6 1/4 5 1/2
6 1/4 5 1/2

8 11/16 7 7/8
8 11/16 7 7/8
8 11/16 7 7/8

7 11/16
7 11/16
7 11/16
7 11/16

9 7/8
9 7/8
9 7/8

7 1/8
7 1/8
7 1/8
7 1/8

8 3/8
8 3/8
8 3/8

17 7/8
17 7/8
17 7/8

17 3/16
17 3/16
17 3/16

15 7/8
16 7/8
15 7/8

ELECTRIC HEAT RELAY CONTROL BOX (081D 121D)

NOTES:
1. Electric heat field wiring connection on unit lizes 081D

through 121D is made at the relay control box which is
located opposite the cooling coil connection end. (See
drawing at right for exact location of control box.)

2. Unit sizes 021D through 061D are to have the electric heat
field wiring connection made at the main control box.

Unit length

’,2Coil " *’," ’,, 28 /

-RELAY BOX

10 7/64

S,OE V, EW

I"- 9 ---I FRONT VIEW
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McQUAY-PERFEX INC.
13600 INDUSTRIAL PARK BLVD.

P.O. BOX 1551
MINNEAPOLIS, MINNESOTA 55440

SOLDTO:Ramsey Air Conditioning, Inc.
Jacksonville, NC

JOB: Unaccompanied Enlisted Personnel
Housing, MCB
CamD Leieune. N

CERTIFIED PERFORMANCE DATA
McOUAY DATE
ORDER GO. DR. 3-14-84
NO,

CUST. P,O. 0., 19
REP. Hoffmn & Hoffmn
REP P.O. 22-1115
12 COPIES X FOR APPR’L FOR RECORD

’CONSULTIGENINEERi
J. N. Pease, Assoc.
Charlotte, NC

McQUAY MODEL
ELEC. KW CAPAC.TAG ITEM NO. NUMBER

QTY. CHARAC, INPUT TONSV-Hz-P (1)

ACC 090 ALR-084 2 !460-60-3 96.6 81.1

SCHEDULE FOR CERTIFIED DIMENSIONS

SEASONCON Air Cooled Condensing Units

TYPE RRP SIZES 050-100 DRAWING NO. 3,%543

SIZES 01633 DRAWING NO. EO532Y

TYPE ALP SIZES 037-078 DRAWING NO. ::30609Y

SIZES 089-159 DRAWING NO. 3,O599Y

SEASONPAK Air Cooled Water Chiller

SIZES 012-030 DRAWING NO. 3O5,31Y

TYPE ALR SIZES 035-065 DRAWING NO. 380610Y

SIZES 075-130 DRAWING NO. 3806,0Y
REV. NO. BY DATE WAS

HEAT RECOVERY COOLER(4)MODE SUCT.
KW Cac. TEMP.

Inpm(1}l Tons (2) GPM EWT

229 50.5

NOTES: 1. KW Input is for total unit (compressors + fans + controls). 4..0005 Fouling factor.
2. Saturated Suction Temperature at the compressor.
3. All units employ Refrigerant 22.

LIIRECT EXPANSION COOLER

TYPE CDE

HEAT RECOVERY
CONDENSERS

LWT P.D. GPM EWT LWT

42 12

DRAWING NUMBER 265527Y

IAMB. CONTROL
AIR STEPS

90; 4

RECOVERED
HEAT (5)

5. Total heat rejection in MBH available for heat recovery.

Expanded aluminum coil guard.

ADDITIONAL FEATURES AS CHECKED BELOW:

HEAT RECOVERY

[CHILLED WATER FLOW SWITCH (FIELD INSTALLED)

SPRING UNIT ISOLATORS T’-’-’] RUBBER-IN-SHEAR UNIT ISOLATORS

CONTROL CIRCUIT TRANSFORMER

LOW AMBIENT OPERATION TOF, AMB. SPEEDTROL DAMPERTROL

SUCTION, DISCHARGE & OIL GAUGES

5-MINUTE COMPRESSOR LOCKOUT TIMER

PART WINDING START (COMPRESSOR(S) ONLY)

ACOUSTICAL COMPRESSOR ENCLOSURE

4 YEAR EXTENDED COMPRESSOR WARRANTY

HOT GAS BYPASS





mcOu v
P.O. Box 1551, Minneapolis, Mn. 55440

SEASONPAK
AIR COOLED

WATER CHILLER

CERIlFIEI.) DRAWING
380610Y

TYPE ALR
035A THRU 094A

McOuay certifies the! it will furnish equipment in accordance with

this drawing nnd specifications, and sut)iect to .Is pul)lished
anty. Iurchaser’s approval Of this dnwing signifies Ih:ll tim tqtlil)-

nwnt is a(:ceplahle unch, the povisions of th, ioh Specifications,

GENERAL SPECIFICATIONS
CABINET CONSTRUCTION Galvanized steel cabinet with baked
enamel finish. Continuous galvanized steel channel hase.

COMPRESSORS Accessible hermetic with suction and discharge
service valves, force feed lubrication, crankcase heater, inherent
motor protection, and initial oil charge. Mounted on glass fiber
isolators. --CONDENSER COIL Copper tube, aluminum fin with integral
subcooler section.

CONDENSER FANS Direct drive propeller type with heavy gauge
close mesh guard.

CONDENSER FAN MOTORS Three phase, open drip-proof ball
bearing type with inherent overload protection in all three legs.

COOLER Shell and through tube with removable heads and
internally finned tubes. ASME constructed and stamped. Dual
refrigerant circuits (except ALR-035A). Insulated and protected by

sheet metal enclosun). R=:sistance type heating cable and ambient
thermnstat for free/l protection to 20F with separate 115 volt
power supply (may tap control circuit power supply at tield
option). Drain and vent fittings.

PIPING AND ACCESSORIES Manual liquid line shut-off valve,
filter drier with replaceable core, liquid line solenoid valve, sight
glass/moisture indicator, thermal expansion valve and suction line
insulation. Spring loaded 425 psig relief valve nd purge valve.

CONTROL CENTER eatherproof enclosure and completely
wired. Includes: system control stop switch, dual "pm’3down
sw’’es oil safety "control, high and low pressurer
temperatu re. ,Qntroller, water" #eeze protection FANTROL fan
cyc-TT’pressure switches, compressor and fan motor contacto.rs,
time delay fuses for each compressor, fan motor time delay fusing,
control circuit and cooler heater fusing, compressor sequence-start

timers. A separate 115 volt control circuit power supply is required
as standard, or optional control transformer for single point power
connection.

All Dimensions in inches
060B, 065B
076A, 084A
094A 050A 040A

-- 0000000,1000
IOlO__._J
Fan arrangements

035A

oo oo
O0

QQ

COIL

INLET

J, -’--
CO,L -c-.

NOTE: All NPS chilled water
connections frnished with
grooves for,ictaulic" couplings,
by others. ’,

14.4 (035-065)

4.4.POWER ENTRY LOCATION 15.5 (076--0941

CONTROL ACCESS
CENTER PANEL

IN OUT
2 1/2 DIA.

10 8

82

CONTROL POWER ENTRY KNOCKOUT

/ ISOLATOR MOUNIING HOLES
1.00" DIA.

AIR
DISCHARGE

ACCESS
PANEL

zTyp.-=l

Pilot Holes

UNIT LENGTH
SIZE A
035A 128
040A 168
050A 168
060B 208
065B 208
076A 208
084A 208
094A 208

10/82

CENTER OF GRAVITY
CG
58
71
71
85

87

84
84
89

WATER CONNECTIONS
SIZE C D

3___N_ _PT__. 72.6 7.6 15.9
3NPT 112.5
3 NPT [__109.4
4NPS

4 NPS 149.4

5NPS 1483
5 NPS 14R.3

11.6 I 15.9
36.1 15.9
64.1 18.9

77.0 i8.5
65.0 18.5

5 NPS 148.3 41.0 18.5

Refer to Form No. 331843A "for Certified Performance Data

ISOLATOR LOCATIONS

23.L. 8.5
23.9 8.5
2--3.5
26.9 8.5

26.9 8.5

27.4 8.5
27,4 8.5
27.4

Y
50 119.5
50 148.0
50 148.0
50 188.0
50 188.0
50 188.0
5Q 188.0
50 188,0

FORM 380610Y





ELE( DATA

UNIT
SIZE

035A
040A

050A
060B
065B
076A

084A
094A

208V/60Hz/3P

COMPRESSORS
{1) 121

(1) 64 (1) 80
(2) 98

(1)98 (1) 121
(1) 121 (1) 153

(2) 177

(2) 196

FANS
(4) 5.2
(4) 5.2
(6) 5.2
(8) 5.2
(8) 5.2
(8) 5.2
(8) 5.2
(8) 5.2

RATED LOAD AMPS
230V/60Hz/3P

COMPRESSORS
(1) 121

(1)64 (1)80
(2) 98

(1) 98 (1) 121
(1) 121 (1) 138

(2) 140

FANS
(4) 5.2
(4) 5.2
(6) 5.2
(8) 5.2
(8) 5.2
(8) 5.2
(8) 5.2
(8) 5.2

460/60Hz/3P & 380V/50Hz/3P

COMPRESSORS
(1) 61

(1) 32 (1) 41
(2) 53

(1) 52 (1) 61
(1)61 (1)69

(2) 70.5
(2) 90

FANS
(4) 2.6
(4) 2.6
(6) 2.6
(8) 2.6
(8) 2.6
(8) 2.6
(8) 2.6
(8) 2.6

208V/60Hz/3P

172
185
252
291
354

446(2) 177
(2) 196 (2) 98 489

UNIT AMPACITY
460V/60Hz/3P

230V/60Hz/3P
& 380/50Hz/3P

172 87
185 94
252 135
291 150
335 170
362 182
446 226
489 244

LOCKED ROTOR AMPS
UNIT 208V/60Hz/3P 230V/60Hz/3P 460V/60Hz/3P & 380V/50Hz/3P
SIZE COMPRESSORS COMPRESSORS COMPRESSORS

PW START
FANS FANS FANSAL START AL START PW START AL START PW START

035A (1) 565 (1) 340 (4) 40 (1) 565 (1) 340 (4) 40 (1) 283 (1) 150 (4) 20
040A (1) 308 (1) 428 (1) 188 (1) 250 (4) 40 (1) 308 (1) 428 (1) 188 (1) 250 (4) 40 (1) 154 (1) 214 (1) 82 (1) 100 (4) 20
050A (2) 470 (2) 292 (6) 40 (2) 470 (2) 292 (6) 40 (1) 235 (2) 121 (6) 20
060B (1) 470 (1) 565 (1) 292 (1) 340 (8) 40 (1) 470 (1) 565 (1) 292 (1) 340 (8) 40 (1) 235 (1) 283 (1) 121 (11 150 (8 20
065B (1) 565 (1) 625 (1) 340 (1) 388 (8) 40 (1) 565 (1) 594 (2) 340 (8) 40
076A

(1) 283 (1) 297 (1) 150 (1) 147 (8) 20
(8) 40 (2) 575 (2) 340 (8) 40 (2) 288 (8) 20
(8) 40 (2) 1074 (2) 646 (8) 40 (2) 537 (2) 420 (8) 20084A (2) 1074 (2) 646

094A (2) 1070 (2) 644 (8) 40 (2) 1070 (2) 644

NOTES:

(8) 40

1) Compressor RLA values are for wire sizing purposes only and do not reflect normal operating current draw.
2) Unit ampacity is 125% of the rated load amps of the largest motor plus 100% of the rated load amps of all other motors.
3) Allowable voltage tolerances: 50 Hertz electrical systems: Unit nameplate 380V/50Hz/3P 360V to 418V.

60 Hertz electrical systems:

lilat.f I)I--O.*..T $,. O OtE

(2) 535 (2) 428

Unit nameplate 208V/60Hz/3P 187V to 229V.
(Except ALR-065B: 187V to 220V.)

Unit nameplate 230V/60Hz/3P 207V to 253V.
Unit nameplate 460V/60Hz/3P 414V to 506V.

PHYSICAL DATA

FAN HP
EACH
(4) 1.5
(4) 1.5

APPROXIMATE
OPERATING WT. LBS.

329O

(8) 1.5

4280

OPERATING REFRIGERANT
CHARGE LBS. (R-22)

35
(2) 25

UNIT
SIZE
035A

040A

050A (6) 1.5 4960 (2) 35
060B (8) 1.5 5590 (2) 35
065B (8) 1.5 5900 (2) 44
076A (8) 1.5 6180 (2) 53
084A 6590 (2) 56

(8) 1.5 6700 (2) 58094A

(8} 20





Unaccompanied Enlisted
Personnel Housing
Camp Lejeune, NC

IK

EF-7

EF-8

Notes:

Spec.#

CONTRACTOR: Ramsey Air Conditioning,

ENGINEER: J.N. Pease Associates

ARCHCT= J. N. Pease Associates

MOOR NO.
lEWD H.P. R.P.M.

G-IOO-B 1 1/1211140

MOTOR INFORHATION
VOLTS CYC PH FRAME

115

115

I) All fans frnish d wih aluminum

2) EF-7 and E?-8 fu.’nishd witt perfor

05-82-2244

15801-1

PP 3.6.2

MODEL G
DIRECT DRIVE CENTRIFUGAL ROOF EXHAUSTERS

DIMENSIONAL DATA

MODEL A

G-60, 65 1770, 75

G-80, 85 1990, 95

G-100, 120 22
G-130, 140 26150

G-160, 170 30
G-180 30

RoofB C* D Damper
Opening

193/8 12’/a 3 8 10t/2

21S/4 14% 4 10 121/2

287/8 18 5 12 141/2

351/2 19t/e 5 16 181/2

383/le 221/le 57/8 18 20t/2
42% 241/e 7 18 201/2

.,, VAR, DEn.,. O..O.O. =Z.. .,,,..,.. .

60 1 EP

60 I EP

wheel.

lance l,aff

I/

Inc.

CFH S

215

264

DRG. NO. 1239 FOR USE WITH G CATALOG

0R... 22-1116.

SHEET 1 OF 7

’. 4127184

T.S. REMARKS

.103 [3488 BD, DS UL705 Thermal Overload

.253 13488 BD, DS, Epoxy Coating ULT05, The’
Overloa

i est m

MOTOR OUT OF AIRSTREAM.
ALUMINUM HOD0, SHROUD, CURS CAP,
BIRDBCREEN, AND WlNDBANO.

,tor available exposion proof.

ABBREVIATIONS FOR
SPECIAL FEATURES

mlP DB--DISCONNECT SWITCH

DAMPER MOTORIZED
EX, C--EXTENDED CURB
MS--MANUAL STARTER
PR, C--PREFAB CURB

Greenheck Fan Corporation certifies
that the G model shown herein
licensed to bear the AMCA Seal. The
ratings shown based tests
made in accordance with AMCA
Standard 210 and AMCA Standard
300 and comply with the require-
ments of the AMCACertified Ratings
program,

Greenheck

FAN CORPORATION
SCHOFIELD. WI 54476

al





JOB Unaccompanied Enlisted
Personnel Housing
Camp Lejeune, NC

MARK

EF-2

MODEL

SDE-10-32-D

NO.
REQO

15

CONTRACTOR
ENGINEER J.

MOTOR INFORMATION
VOLTS CYC PH
115 60 I

Ramsey Air Conditioning,

N. Pease Associates

FRAME CFM SP

500 .125

T. S.

4056

DRG. NO 1214

SHEET 2 7

DATE 3/27/84

REMARKS

BD. Sold State

Controller

Spec: 05-82-2244/15801-9/PP 3.5
m SDE DIM. DATA
ICeens//ISDE PROPELLER FAN

SD 8 13 12 2 7 1 10xl0

" SDI0 15 13Vz 2 7 1 12x12
SDI2 18 16 2% 10 1 14x14
SDI4 20 18z 11 1 16x16
SDI6 20z 11% 1 18x18
SDI8 24 22z 3 14 1 20x20

S, MNU STARTER

A
?.. ,.. ’. B.D.M. BACKDRAFT DAMPER MOTORIZED

O.no

81/4

101/4

121/4

141/4

16
161/2

2O1/2

Greenheck
FAN CORPORATION
SCHO FI E L D, WI 54476





DRG NO. 1248 10-81 For with GB Catalo

Unaccompanied Enl+/-sted
Personnel Housing
Camp Lejeune, NC

IK mg

GB-24-5

GBI0-6

REO’D H.P.
1 1/2

5 il/6

1800

CONTRACTOR:
ENGINEER: J.N. Pease Associates

ARCHITECT: J.N. Pease Associates

MOTOR INFORMATION
R.P.M. VOLTS CYC PH FRAHE

460 60 3 ODP

1750

Spec: 05-82-2244
15801-10

MODEL GB PP 3.6.2
BELT DRIVE CENTRIFUGAL ROOF EXHAUSTERS

DIMENSIONAL DATA
RoofMODEL A B C D Dampel Opening

GB-10 22 233/4 23% 47/le 12 141/2
GB-14 26 233/4 271/2 313/1s 16 181/2
GB-18 30 28 343/m 59/16 18 201/2
GB-21 30 28 343/16 5g/is 18 201/2
GB-24 34 317/16 403/4 53/4 24 261/2
GB-30 40 3515/16 48 85/16 30 321/2
GB-36 46 381/2 56"/lg 8% 36 381/2
GB-42 52 441/16 65%2 9% 42 441/2
GB-48 58 471/4 721/6 111/4 48 501/2
GB-54 64 503/4 823/4 141/2 54 561/2
DIMENSION A GIVEN IS THE INSIDE DIMENSION OF THE CURS CAP.
THE ROOF CURB SHOULD BE 11/=" LESS THAN THE CURB CAP TO
ALLOW FOR CAULKING AND FLASHING.

115

Ramsey Air Conditioning, Inc.

CFH ,
4350 .2

FAN
RPM

C

60 i ODP

556

DRWG..H 22-II16R

SHEET 3 OF
DATE:, 4/27/84

T.S. DHP

3570 0.47

420 .] 5 671 1954 .017

A ! T

REMARKS

BD DSW birdscreen

and variable pitch

motor pulley.

BD DS UL705 Thermal

ABBREYIAONS FOR
SPECIAL FEATURES

DAMPER MOTORIZED
EX, C.-EXTENDED CURe
M.S. -MANUAL

START SWITCH
PR.C.-PREFAB CURB

O,eenheck Fan Co(polatlon ceOiIies thai Ihe GB

made accordance th AMCA Standald 2]0
aml A.CA Sla.dard 300 and comply ,lh the

accodace wllh AMCA Sta.dad 300. lest setup

Sandad 30l he AMCA Cerhhed Rahngs

MOTOR & DRIVE OUT OF AIRSTREAM.
ALUMINUM HOOD, SHROUD, CURB CAP, Greenheck

Ph: 715/3-6171

Moving air around he world





JOB: Unaccompanied Enlisted

MARK

Personnel Housing
Camp Lejeune, NC

MODEL NO.
REQ’D.

EF-5 SBP-24-25-4 i

SIDEWALL BELT
ol

B

H.P.I
1/4 iI

DRIVE

woll

CONTRACTOR:
ENGINEER:
ARCHITECT:

Ramsey Air Conditioning, Inc.
J. N. Pease Associates
J. N. Pease Associates

MOTOR INFORMATION
VOLTS
115

Spec#

CYC] PH
60 11

05-82-2244
15801-9
PP 3,6

FRAME
ODP

MODEL

LSBP-24
SB P 30
SBP 36

SBP -42
$BP-48

CFM SP

1345 1.125

SBP

DRG. NO. 1240

DRWG. & 22-II16R

SHEET 4 OF
DATE: 4/27/84

FAN: T.S.RPM
530 3320

DIMENSIONAL DATA

A B C D E F W.O.
32 303/4 11 24 31/4 1’/ 26
38 36 13 30 4 1’/ 32
44 42% 15 36 4 /, 2 38
50 483/4 16 42% 5/ 2 44
s6 54 6 48 6 so

mca
mmo///

BDM--BACKDRAFT DAMPER
MOTORIZED

ABBREVIATIONS FOR SPECIAL FEATURES

DS--DISCONNECT SWITCH

REMARKS

BD, DS, and variable

pitch motor puIley.

BD--BACKDRAFT DAMPER

DAMPER

26
32

38

44

50

MS--MANUAL STARTER

MSG--MOTOR S|DEGUARD

OMSG--OPPOSITE MOTOR
SIDEGUARD

Greenheck
FAN CORPORATION
SCHOFIELD. Wl 54476





DRAWING NO. 1162 FOR USE WITH 5P CA.T.

JOB: Unaccompanied Enlisted
Personnel Housing
Camp Lejeune, NC

CONTRACTOR

ENGINEER

ARCHITECT

Ramsey Air Conditioning, Inc.

J. N. Pease Associates

J. N. Pease Associates

DRWG. H&H 22-II16R

SHEET 5 OF 7

RATE 4/27/84

NO.
MODEL RIQ’D MARK

SP-8 i EF-6

SP-lS

SP-17

SP-25

SP-27

SP 8 DIMENSIONAL DATA
Spec: 05-82-2244

15801-9/pp 3.6

RPM

1550

1050

1550

1050

1550

FAH DATA"

AMP HP 0.0 .050
CFM 110 102

.6 [/125 SONES 2,3 2.2
CFM 127 114.5 [/150 SONES 1,6 1.6
CFM 179 170.7 1/50 SONES 3.4 3.3
CFM 252 238

1.0 1/40 SOHES 2.7 2.6

STATIC PRESSURE
.100 .12 .150 ,250 ,375 ,500

94 90 84 45i2.2 2,1 1.9 1.7
100 92 83
1.5 1.4 1.3
160 155 150 132 101
3.3 3.2 3.2 3.1 3.0
222 216 208 16
2.6 2.5 2.4 2.1

CFM 369 355 346 341 335 315 290 2582.1 1/15 SOFS, 5.6 5.6 5.6 5.6 5.5 5.3 5.0 4.8

*RPM is nominal & performance is based un actual running
speed of test with lla, damper, & outlet duct in place,

All Meters e 115 V, 60 Cycle, Phase,

/

P=,,.

REMARKS

DISCHARGE DUCT CONNECTOR ILLUS. 27
STRATED IN HORIZONTAL EXHAUST
POSITION. VERTICAL POSITION IN
PHANTOM LINE.

With RDSP THEP__! OVER_O__n

PROTECTION

DIMENSIONAL DATA

Greenheck
(3REENHECK FAN & VENTILATOR CORP.
SCHOFIELD, WISCONSIN 54476





DRAWING NO. 1194 FOR USE WITH SP CAT.
JOB: Unaccompanied Enlisted

Personnel Housing
Camp Le.ieune, NC

ACCESSORYMARK ITEM

EF-6 RDSP

CONTRACTOR:
ENGINEER:
ARCHITECT:

Ramsey Air Conditioning, Inc.
J. N. Pease Associates
J. N. Pease Associates

DRWG. H&H 22-1116R
SHEET 6 OF 7

DATE: 4/27/84
NO.

REQ’D. REMARKS

RDSP
Flat roof discharge cap.

]-,---- 8" SQUARE -----
NOTE: RDSP also available with curb

cap base for roof curb mounting.
Inside dimension ef cap 15"
square.

RJSP
Pitch roof discharge.

ELSP
Elbow discharge.

WLSP
Wall louver discharge

WCSP
Wall hooded dishorge.

11 I/2"

MODEL-SP and CSP-8,15,17,25,27 and 50 ACCESSORIES

f%Green he c k
FAN CORPORATION
SCHOFIELD, Wl 54476





124

JOB: Unaccompanied Enlisted
Personnel Housing
Camp Lejeune, NC

CONTRACTOR: Ramsey Air Cond., Inc.

ENGINEER: J.N.Pease Associates

ARCHITECT: J.N. Pease Associates

DRWG.
SHEET
DATE

22-II16R

7 OF 7

4/27/84

MARK

Exhaust Hood

NO.
REQ’D MODEL

G’RS-8
GRS-10

8O

A

19

19

GRS-12 22

GRS-14 24

GRS-16 26

GRS-18 30

GRS-20 30

GRS-24 34

GRS-30 40

GRS-36 46

GRS-42 52

GRS-48 58

B C D DIA. DAMPER

171/2 71/4 21/4 81/4 8 X 8

201/2 81/4 3 101/4 10 X 10

24% 9% 31/ 121/4

26 10% 3% 14%s
28% 10% 3%
32 11 4 18s/1e
35 111/4 4/

3/ 11% 4% 24%
18/ 5/ /

/s 21s/s 6 /

% 24%2 6/4 42/

/ / 6/

CURB SHROUD HOOD
MATERIAL MATERIAL MATERIAL

.051 .051

.051

12 X 12 .064

14 X 14 .064

16 X 16

18 X 18 .064 .064

20 X 20 .064 .064

24 X 24 .064 .064

30X30 .064 .064 .051

35X36 .064 .080 .064

42 X42 .064 .080 .064

48X48 .064 .064

REMARKS

R.ser # 1

Greenheck
FAIN CORPORATION
SCHO FI ELD, Wl 54476,..

MODEL GRS
Gravity Relief and Intake
Aluminum Construction
With Birdscreen

ACCESSORIES
Prefab Curbs
Extended Bases
Dampers
Protective Coatings

/

DIA.

DIMENSION A GIVEN IS THE INSIDE DIMENSION OF THE CURB CAP. THE
ROOF CURB SHOULD BE 1/" LESS THAN THE CURB CAP TO ALLOW FOR
ROOFING AND FLASHING.





Morgan Sales & Associates
2702 GREENBAY ROAD FAYETTEVILLE, NORTH CAROLINA 28303

TELEPHONE: (919) 484-5796

PROJECT

LOCATION

ECHANICAL CONTRACTOR

ENGINEER

{%NUFACTURER

UNACCOMPANIED ENLISTED
PERSONL IIOUS ING

Dhql, CORPS BASE
CA LEJEUE NORTH CAROLINA

RA..EY AIR CO;’DITIONING

DEWEY R. WINCHESTER

BROAN I.NUFACTURING COI,ANY

480 "EF-3" Broan Nodel 689 toilet wall exhaust fans capable of
60cfm at 0.15" external static pressure, with removable grille,
back draft damper, and impedance protection on motor. Tested
and rated in accordance with HVI (Housing Ventilating Institute)
standards.

Submitted under Section 15801, page 15801-10, paragraph 3.6..

BOX 33442
RALEIGH, N. C. 27606

(919) 851-0603

P. O. BOX 29146
GREENSBORO, N. C. 27408

(919) 643-6156

143 PINECREST PKWY.
WILMINGTON, N. C. 28401

(919) 343.1257





Project

Location

Archi{ect LTI#. p’l," 1.$,o

Engineer

Contractor

Submmed by

ESROAN
the Fresh airpeople

New extra quiet

WALL OR CEILING
VENTILATORS

All models feature slim design steel housing, 8 x 81/4
,( ;..x 3 in. (, , , all welded construction

with receptacle for plug-in motor. Double gauge steel
mounting ears with keyhole slots facilitate installation.

A new high impact plastic damper/duct connector
which is air-tight snaps onto housing fits 3 in. round
duct (070 [;[o 4 ;,,. ,:,,[). Built-in, self-closing damper
prevents backdrafts; large collar allows for easy taping
to duct.

Complete. compact motor assembly installs with one
screw. Prewired motor plugs into,housing receptacle.
Lifetime lubricated motor is guaranteed for five years.

Models 68,. 689

Model 689 Ceiling/Wall Fan
60 CFM, 3.5 Sones
For bathrooms up to 55 sq. ft.
Fits 3" duct

Fans Feature:

Unbreakable, molded impeller
Plug-in, lifetime-lubricated
motor
Molded matte white grille,
10" square
Torsion spring gdlle mounting
--no tools needed
Compact housing 8" x 8-1/4"
x 3-3/4" deep; fi easily
between wall studs
Double-strength steel
mounting flanges with keyhole
slots for fast, solid installation
Molded duct fitting with 1-1/2"
long tapered sleeve for easy,
positive duct connection; fits
3" duct
Quiet damper prevents cold
backdrafts--no metallic darter

Nr delivery raUngs for all Broan enUlators
are cer’dfied bye Home Ventilating
Institute (bad on indeperclent tests rnade
by tile Texas Engineering Experiment
Station at Texas A E, h University) and are
rated in terms of cubic fet per minute
(CF/). Ducted fans and hoods are rated at
0.1" stat pressure; direct discharge wall
fans are rated at 0.03" stdc pressure.

Reference Quan. Remarks

A-565



I



!. 00000
2205. 00000

0. 79500
120. 00000
50. c0000
70, 40000
56. 00000
30. 00000
0.07a.75

72. 10000
0,0751
1. 60000
0.01 a.E6

72. 74768
0. 00000
0. 13705

4 518 IN?H

2. 00000 3. 00000
2305. 00000 2:390. 00000

O. 79000 O. 7E:000
I=.) 00000 12r. 00000
50.0C0C0 9. 00000
70. 30000 70. 20000

30. 00000 30, 00000
O, 07a77 0.07a

72. 20000 72. 30000
0.0751 0.07#51
1. 53000 1. 44000

71 10627 68. 94820

O. 16100 O. 22322

O. 03000 O. 10000

NOTE ALL PRE.’BSIJRE’.=; ARE INC:IdE"_-: OF bIATER
:/.:’L2:? !,JNLE OTHERW ISETATED; ":

. 00000
2525. 00000

0.77000
120. 00000

,a ,,.=..,. 00000
70,20000

30. 00000
0.07.7E

72. 50000

1,29500
0.01 ::6

65. :344T7
O. 9St?0
0. 30569.

0, 19500

PAGE 3 FIF ’7





STEAM TO HOT WATER HEAT EXCHANGER

Mark HE-I, Armstrong Model WS-124-2, 12 3/4" diameter, 54 3/4" long,
2 pass, shell and tube, ASME constructed.

Selection Calculations

COITIONS 315 GPM, 159.7F EWT, 180F LWT, 5.0 maximum water pressure
drop, 6.0 feet per second maximum velocity, 15 PSI steam,
.001 minimum fouling factor.

Selection: Clean Tube Factor 9.5
Tube Velocity -5.2
Pressure Drop 1.09
Correction Factor .O01 Fouling
Fouling at 5.2 tube velocity 9.5 x 1.58% 15.01
Tube Temperature Factor required 15.01

Select Model WS-124-2, with a 15.4 Tube Temperature Fctor, 5.2 tube
velocity, 1.09 water pressure drop.

Submitted under Section 15801, page 15801-10, paragraph 3.7, and per
Fed. Spec. V-H-191o





ARMSTRONG
ASME HEAT EXCHANGERS

Type WS
Steam to Water

SUBMITTAL DATA

FILE NO.: 509895

DATE: AUG15.1983

SUPERSEDES: 5098.95

DATE: JAN30.1978

ALL UNITS ARE REGULARLY CONSTRUCTED TO THE ASME CODES
STANDARD TUBE PITCH IS 15/10" TRIANGULAR

LOCATION LOCATION LOCATION

Heater Number e41’.,, W..’. I.I.".,.
No. of Passes ...
Tube Capacity
Tube Temperature --In /..1, .7...
Tube Temperature Out l g..e..
Steam Pressure PSI ,"
Press. Drop Tubes |..
Fouling Factor . 11 t
ASME Stamp & Certificate Yes ’ No [] Yes [] No [] Yes [] NoSaddles Yes [] No J Yes [] No [] Yes [] No I-1

"WS" CONSTRUCTION SPECIFICATIONS

"WS" Heat Exchangers ore of the shell and tube type.
The tube bundle is of "U" bend construction with the tube
ends expanded into a stationary tube sheet. This construc-
tion permits ample expansion or contraction for wide tern-

MATERIALS & PRESSURES"

perature variations. A fluid entering the tubes of a 2 or 4
pass unit is heated by steam condensing in the single pass
shell. Tube spacers properly support and space each tube
for maximum efficiency in steam condensing and drainage.

(2)
(3)

O) Available in other materials at extra cost. }Lp. ,.
Available in bronze at extra cost.
Available with fabricated steel ’longed heads to meet ASME code for 150 psi working press at extra costF" V

4" 3/4"--18 BWG Steel Steel Cast Iron 225 150 150 150’ 375F
6" "/, "--18 BWG Steel Steel Cast Iron 225 150 150 150’ 375F
8" 3/4 "--18 BWG Steel Steel Cast Iron 225 150 150 150’ 375F

10" 3/4"---18 BWG Steel Steel Cast Iron 225 150 150’ 375F
10" 3/,"--18 BVyG Steel Steel Cast Iron )) 12 150’ 375F
12" 3/4"--18 BWG Steel Steel Cast Iron 200 125 3750F
14" 3/4"--18 BWG Steel Steel Cast Iron 200 125 125 150’ 375F
16" 3/4 "18 BWG Steel Steel Cast Iron 200 125 125 150’ 375F
18" 3/4"--18 BWG Steel Steel Cast Iron 200 125 125 1S0’ 375F
20" 3/4 "---18 BWG Steel Steel Cast Iron 200 125 125 150’ 375F

PRESSURES PSI

UNIT TUBING SHELLS TUBE HEADS WORKING MAX.

DIAM. COPPER PLATES I ASME OPER.

(I) (2) (2) TEST 2 PASS 4 PASS TYPE B TEMP.
2 PASS ONLY



TYPE "VVS" HEAT EXCHANGERS

Pss

W$44-2 WS44-4 10 7Z/a 10 $i 10z 33z, gz a ]x z 41] 3k 6 NPT NPT 1z/4 NPT 2s /4 IV, NPT

W562-2 W2-4 28 2rvk e ; NPTWS63-2 WS53,. 40, 40e 42k 27 HPTWS64-2 WS64-4 52-, 54 32 9 2 NPTWS65-Z W$6-4 64E 12 M Bz 12 $, 12 51 5 4sk 10 5|| 6zi 2;: NPT NPT NPT 3] |1.,: 3.za |z/a NPT NPT
WS56-Z WS664 76 76k 78k 55 53 NPT
WS68-2 WS58-4 100, 100 ]0k 0 ,07 NPT
W$82-2 W$2-4 29 4 |3 NPT NPT

WS84-2 WS84-4 z 53 584 284 37 NPT NP]

W$86-2 W$86-4 77z 77 B2; ; 6] rLG

WSBS-2 W$- |0[k 10] 106-4 7T’ $$
FLG NPT

WS10-2 WS]0- 42z, 42k 482 ]6 24z rLG 1L

wszozo-z wszoz z z |o zo rLC

WSI4-2 WS184-4 5 5 66 17

WS20.)-2 WS293-4 45 15 44 15 54
W5204-2 WS704-4 57’ 31 30 I0
WS75-2 69 31 30 78 371
WLT-2 WS296-4 81 23, 31 80 30 90 33 0 14 24 1 14 l& 18 12 fl.G FLO NPT |Ol 4 8 NPT FLG
W"2t-2 Wb"/4 93 3! 9’ 30 I(% 46 611/2

All Dimensions in Inches

Armstronq
ARMSTRONG PUMPS INC." 93 East Avenue. North Tonawanda. N.Y. 14120 PUMPS (716)693-8813

FORM NO. 6572C/10NI/SCS 8/83 PRINTED IN U.S.A.



Morgan Sales & Associates
2702 GREENBAY ROAD FAYETTEVILLE, NORTH CAROLINA 28303

TELEPHONE: (919) 484-5796

PROJECT UNACC0.ANIED ENLISTED
PERS0N,L H0USING ( UPEH )

LOCATION MARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLI

CHANICAL CO}RACTOR RAEY AIR CONDITIONING

ENGINEER DVEY R. WINCHESTER

MANUFACTURER DUNHAM-BUSH

Mark P-4, Dunham Bush Model CRV-2-2560 duplex steam condensatepump, capable of continuous service for condensate up to 200 F,
30 GPM, at 140’ head, with 2 3HP, 3500RPM, 460/3/60, pumps,
44gallon 3/16" wall steel receiver, mechanical alternator, and
float control. All other controls and accessories to be furnished
by Mechanical Contractor.

Submitted under Section 15801, page 15801-10, paragraph 3.8.3, and
per I. Spec. L-P-17749.

BOX 33442
RALEIGH, N. C. 27606

(919) 851-0603

P. O. BOX 29146
GREENSBORO, N. C. 27408

(919) 643-6156

143 PINECREST PKWY.
WILMINGTON, N. C. 28401

(919) 343-1257





DUNHAM- CONDITIONING REFRIGERATION HEATING PRODUCTS

PUMP SECTION
FILE NO. 1437

CONDENSATE PUMPS
TYPE CRV

INTRODUCTION

Dunham-Bush Type CRV Condensate Pumps are complete,
compact, assemblies for returning water to low pressure
boilers from gravity heating systems, from low pressure
steam process equipment, or from combinations of both.
They are used where low pressure return mains are located
at elevations which do not permit gravity flow of conden-
sate to the boiler.

These pumps will quickly lift condensate from extremely
low to high return lines and will automatically lift overflow
water from auxiliary apparatus to storage tanks.

In many cases, installation of a Dunham-Bush Condensate
pump has accounted for impressive fuel savings by returning

hot condensate to the boiler instead of wasting it to the
sewer, thus reducing the amount of makeup water required
and minimizing difficulties from boiler encrustation.

Manual or magnetic starters, with overload proctection,can
be furnished on any pump mounted and wired or shipped
loose at extra cost. Single pumps and Duplex pumps with
11/2 HP motors and larger require magnetic starters. Smaller
HP pumps are furnished as standard with motors wired to
the float control, No wiring furnished with pumps requiring
magnetic starters or smaller HP pumps employing manual
or magnetic starters unless specified mounted and wired.

I
FEATURES

3.
LONG LIFE These pumps are designed so that scale and
rust usually found in heating system returns, will not seri-
ously affect the high efficiency and long life of the unit. A
mechanical shaft seal rated at 250 is used in these pumps
eliminating all stuffing box maintenance. Motors are
mounted well above the floor level, affording increased
protection from surface water and splash of floor cleaning
operations.

SUPERIOR PERFORMANCE The Dunham-Bush Conden-
sate Pumps’ operation is automatic, quiet, efficient and re-
liable. They have the ability to handle condensate at high

temperatures and loads several times normal, assuring de-
pendable operation under all conditions likely to be en-
countered on a job. The duplex unit is designed to provide
automatic standby service and alternation.

The tank is constructed with an interior baffle to insure
streamline water flow which results in a lower Net Positive
Suction Head Required.

EASY INSTALLATION These pumps are ready for oper-
ation after piping and wiring connections are made.

DUNHAM-BUSH RESERVES THE RIGHT TO MAKE CHANGES IN SPECIFICATIONS AND DESIGN WITHOUT NOTICE.





DUNHAM-BUSH AIR CONDITIONING REFRIGERATION HEATING PRODUCTS
CONSTRUCTION

The bronze fitted centrifugal pump with its dynamically The tank, of welded construction, is made of heavy gaugebalanced enclosed impeller is assembled as a unit on the end steel, with flanges on two sides for securely bolting thebracket of the electric motor. The pump case is volute pump to the foundation. The tank on the single pump isdesign. A mechanical shaft seal rated at 250 is used in equipped with a float switch and an opening with blankthese pumps eliminating all stuffing box maintenance, flange so that a second centrifugal pump can be added at a
later date.

Motors are provided with deep groove ball bearings. These
pumps are available for operation on single phase or three
phase 60 Hertz alternating current. The motor speeds are
3500 3-- RPM. Single phase motors have built-in
overload protection.

The pump employs as standard equipment a me-
chamc- atrnator which provides automatic standby ser-
vice. If one pump is inoperative, the second pump starts
automatically as well as alternation on each cycle of float
control. Starting equipment, if desired, can be furnished as
an optional extra.

OPERATION

Condensate from the system flows by gravity into the pump
tank. When the water reaches sufficient height, the float
mechanism closes the float switch contacts and operates
the motor. The pump discharges the water to the boiler and

lowers the level in the tank. The pump stops when the
water in the tank reaches its low level where the float
mechanism opens the float switch contacts.

SELECTION
The capacity tables are arranged for easy selection of the
proper unit for the EDR (equivalent direct radiation) load
and discharge pressure. If the boiler is at a higher level, or
located some distance from the pump, care should be exer-
cised to select a pump with sufficient discharge pressure to

more than equal (1) the maximum boiler pressure, plus (2)
the difference in elevation reduced to pounds (2.31 feet
equals pound) plus (3) the friction in the discharge piping
expressed in pounds. Frequently, the use of a larger discharge
line will reduce the friction head sufficiently to permit the
selection of a pump having a lower discharge pressure.

FEED PI
lAKE-UP WATE ALVE)

The type AW-CRV Boiler Feed Pump is designed for tl
installations where it is important to manitain th
water line within narrow limits, and to autom"all sup-
ply "make-up" water from an outside sourcecise boiler
line control is accomplished by governi.,ie pump opera-
tion with a Boiler Water Line Co’[ler installed at the
boiler water line. When the boilliequires water, the float
operated switch in the Con]flr starts the pump motor(s)
thru magnetic starters t_,an be furnished as an optional
extra. Water leveli.Taintained in the. pump receiver by
an electric sole_jil water make-up valve activated by a
reverse acti: The construction of these
pumpsiIRV, e(ce_pt that a make-up water
valv,furnished in place of the float switch. Alternator is
iifurnished on the Duplex pump.





DUNHAM-BUSH AIR CONDITIONING REFRIGERATION HEATING PRODUCTS

30 Lb. IH.P.230

430

63O

83O

1030 # 1040 1/2
1530 , 1540 2

2030 P’I Y 2040 2

253" 2 2540 2

3J
3o t2

DA
RPPq ONLY) C

IInle Capa GPM Receiver
Tig 2t"

Radiation GPM Receiver Size Capecity
Catalog Numbers and Motor Horor Will Pump In Inches In

210 I/4 215 l/4 220 1/3 3 15 21 16

610 1/4 615 I/3 620 t/2 3 9 15 21 16
815 / 820 ]/2 4 8 4 12 t8 24 24

1015 I/2 1020 1/ 4 10 5 15 18 24 24

2015 3/4 2020 4 20 10 30 18 21 33
2515 -]/4 252 4 25 12l/ 37 ],,’: 18 21 33

2 4 40 20 18 24 44

40 Lb.

240 3 2 3 21 16

40 11/ 4 8 4 12 18 24

4 10 5 10 18 2 24

4 2o ,o 30 18 21 33

4 30 15 45 18 21

CAPACITY DATA c o
(3500 RP4 ONLY) CRV 2 P To o

Inlet Capac. GPM Receiver
Tapping 1000 Radiation GPM Reiver Size Capity

Catalog Numrs and Motor Horpower In Sq. Ft. Will Pump In Inches In
10 Lb. H.P. 15 Lb. H.P. 20 Lb. H.P. Inches EDR Conden Capacity Height Length Gallons

2015 l/: 2020 I/2 4 20 10 30 131/= 24
2515 1/2 2520 1/2 4 25 12l/: 37l/2 131/2 24

3020 ]/: 4 30 15 45 18 21
4020 /: 4 40 20 60 18 24
5020 2 4 50 25 75 18 24

230 l/J 240

430 I/3 440 -/’4
630 /: 640

830 I/2 840

1030 ]/2 1040

1530 -/4 1540

2030 -/4 2040 /-

2530 z/2 2540 3

3030 l/’z
3040 3

4030 2 4040 3

5030 3 5040 f 3

50 Lb. H.P. 60 Lb. H.P. 70 Lb. H.P.

250 11/2 260 ]/2 270 2

450 11/2 460 11/2 470 2

650 ]/2 660 2 670 2

850 ]/2 860 2 870 2

1050 lZ/2 1060 2 1070 3

1550 2 1560 3 1570 3

2050 .2 9n70 3

2560 3 --,_
3050 3 3060 5 3070 5

4050 5 4060 5 4070 5

5050 5 5060 5

4

4

4

8

4 io

2O

3 12L’: 18

2 6 121/: 18

3 9

4 12 131/: 21

5 10 13i/: 21
]t" 22/: 13]/: 24

10 30 131J’: 24
121/: 37l’- 13l/2 24

4 30 15

4 30 15

4 40 20

4 50 25

3 2

3 4 2

4 8 4

4 10 5

4 15

4 20 10

4 25 12/:

4 30 15

4 40 2Q

4 50 25

45 131/: 24

45 13 21

60 18 24

75 i18 24

3 15 21

6 15 21

9 15 21

12 18 24
15 18 24
22]/Z 118 21

37t/: 18

45 18 21

60 18 24
75 118 24

1(3

16

16

24

24

33

33

33

34

44

44

16

16

16

24

24

33

33

33

33

34

,4

44

16 ,t .P.3.
16

24

24

33

33

44

44





DUNHAM-BUSH AIR CONDITIONING REFRIGERATION HEATING PRODUCTS

DIMENSIONAL DATA
(3500 RPM ONLY) CRV 2

3/4"" DRAIN--
D

HOLES 5/8"" DIA,

HD

PUMP MODE L A1 A2 B1 B2 C

250,260,270

HIGH
WATER

/-LEVEL /-INLET Q

MAX. HEIGHT

450,460. 470

1650. 660, 670

DIMENSIONAL CHART- CRV CONDENSATE PUMP- 3500 RPM

D E F G H HD J K L M N P Q R S T

21 121/2 23 101/2 25 22’. 6;: 6’,’, 6", 29’),q, 29 i.’, 292-,/3z 23/4 117/8 15; 18")/o 3/ 3 4 13

850,860. 670
24 121/2 26 10’, 28 22T5 6 7

1050, 1060, 1070
7 32",/t, 3211,’1, 29:./.: 31/8 145/ 18E, 211/2 3?/ 4 4 13

1550, 1560, 1570

2050.2060.2070 25_ 26:, 10::, 6t:, 6’:, 29’/, 29’’/,,, 389/,2 10],(/. 15 18’ 21’5 3"7(/s 4 413

’""4".256 21 21 23 19

2570

3040,3050,3060
21 21 23 19 25 26, 10, 6!, 6’.; 29"’/, 29 1/1{} 389/.}: lot/ ]5 18; 2111/16 41/16 4 1!3 4 13

3070

4020,4030.4040
4050.4060,4070

24 24 26 22 28 28 12 7
5020,5030,5040
5050,5060

32’/e 32]]/’16 41u/3-.: 12 15 185 21/]o 41/IO 4 I’, 4 13





Morgan Sales & Associates
2702 GREENBAY ROAD FAYETTEVILLE, NORTH CAROLINA 28303

TELEPHONE: (919) 484-5796

PROJECT---

LOCATION

.CHANICAL CONTRACTOR

ENGINEER

’NUF-.CTURER

UN.CCOANIED ENLISTED
PERSONIL HOUSING (UPEH)

.--MARINE CORPS BASE
CAMP LEJEUNE, NORTH CAROLINA

RAHSEY AIR CONDITIONING

DEWEY R. WINCHESTER

ARITRONG PUMPS, INC.

Lot Armstrong Pu’
heat exchanger,

consisting of pumps, airtrol s

All items submitted under Sections, Pages, and Paragraphs, as
indicated on individual specification sheets.

BOX 33442
RALEIGH, N. C. 27606

(919) 851-0603

P. O. BOX 29146
GREENSBORO, N. C. 27408

(919) 643-6156

143 PINECREST PKWY.
WILMINGTON, N. C. 28401

(919) 343-1257





ARMSTRONG CENTRIFUGAL PUMPS
BASE MOUNTED

SERIES 4030 SUBMITTAL DATA
CUSTOMER

ENGINEER

SPECIFICATION REFERENCE

CUSTOMER’S ORDER NO.

File No.: 500.9
Date: June 1. 198,

Supersedes: 50;0.9

Date: Jan. 31, 196,

ARMSTRONG REFERENCE

PUMP DESIGN DATA

LIQUID
PUMP

CAPACITY
u.s.G.P.M

FEET

TEMP.

SPECIFIC
GRAVITY

PART
NAME

VOLUTE
IMPELLER
!COVERPLATE
BEARING FRAME
BEARINGS
SHAFT
SHAFT SLEEVE

MECH. SEAL
SEAL RING
SEAT INSERT
INSERT GASKET

BASEPLATE

ALL-
IRON

CAST IRON
CAST IRON
CAST IRON

CAST IRON
BALL

CARBON STEEL
ST. ST5

STEEL-FITTED
CARBON
NI RESIST
RUBBER

SYEEL"

CONSTRUCTION
BRONZE-
FITTED

CAST IRON
BRONZE
CAST IRON

CAST IRON
BALL
CARBON STEEL
ST. ST/.

BRASS-FITTED
CARBON
NI RESIST
RUBBER

STEEL

-- HIGH TEMPERATURE CONSTRUCTION

REMARKS AND/OR ACCESSORIES

DIMENSIONS: SEE FILE NO.’" qATTACHED

PERFORMANCE: SEE FILE

JOB REFERENCE

QUOTATION REFERENCE

MOTOR DESIGN DATA

SPEED

VO,TS 46D cYclEs 0 P.A-,, 3’
SPECIFICATIONS

PUMP:

HORIZONTAL SHAFT, SINGLE STAGE, END SUCTION,RADIALLY SPLIT CASING WITH CENTERLINE DISCHARGE,CENTRIFUGAL TYPE WITH SINGLE MECHANICAL SEALAND ANTI-FRICTION BEARINGS. DIRECTLY CONNECTEDTO DRIVING MOTOR THROUGH A FLEXIBLE COUPLING.PUMP AND MOTOR MOUNTED ON A COMBINATION TYPEBASEPt,.TE.

MOTOR

HORIZONTAL SHAFT, FOOT-MOUNTED, CONTINUOUSLYRATE[BALL BEARING, SQUIRREL-CAGE INDUCTIONTYPE.

Form No.: 6205-A

Z,./
ARMSTRONG
NORTH TONAWANDA. N.Y.

PUMPS INC.
14120



ARMSTRONG CENTRIFUGAL PUMPS
BASE MOUNTED
SECTIONAL ARRANGEMENT SERIES 4030

ITE,%I

_
Material of construction ITEM

No DESCRIPTION ",BRZ FTD !ALL__=IRONI No

21 Shaft C-,,qq I C-llqll 8q

22 Bearing (Inboard) STL STLI 86

23 Bearing [Outboard} STL I STV 100

2q Lock washer STL i ST) 101

2s Lok Nut STL S_ 103

26 Bearing Housing A-27R-30 At[ 271- 30
27 Snap Ring STL S/rL 105

29 Cap (Outboard} A-Z78-30 A- 8-30 106

32 Capscrew Fex. Hd. STL ITL 108

36 Key Woodruff Nickel Alloy Ni=c/AIIoy 110

39 Water Slinger Neoprene eorene
q0 Adapter A-278-30 47230 112

1 Capscrew Hex. Hd. STL /- itST60 Seat Ni-Resist Re 121

62 Machanical Seal BF-271 BF-27 122

70 Shaft Sleeve A 276-30q IA 276-30 123

80 Impeller 13-61 A 278-30 u
83 Washer Imp. STL STL

For any pumping application requiring special features
and/or special metallurgy please contact your Armstrong
representative.

MATERIAL LEGEND
ASTM A 278-30
Cast Iron

ASTM B-6t
Cast Bronze

ASTM A 276
Stainless Steel

AISI C- I
Carbon Steel

DESCRIPTION

Lockwasher (When Req’d)

Material of

BRZ FTD

STL

Capscrew Hex. Hd. STL

Casing A-278-30

Gasket Fiber

Washer STL

Capscrew Hex. Hd. STL

Pipe Plug C.I.

Support Foot A-36

Capscrew STL

Support Foot (Casing) A-36

Washer STL

Capscrew Hex. HcL STL

Nut Jam (When req’d} STL
Capscrew (When req’d)

Washer

Capscrew Hex. Hd.

Washer

Capscrew Hex. Hd."

STL

STL

construction

ALL IRON

STL

STL I
A Z7B-30 1

iber

STL / 5TL

STL I STL

Armstronq
HUMPS



ARMSTRONG CENTRIFUGAL PUMPS
BASE MOUNTED

FILE NO.: 50,0.92,

DATE: June .198

JSUPERSEDE5: 500o 922

LDATE: Aug, 3 198J

DIMENSIONAL DATA
SERIES 4030
WITH T-FRAME MOTOR
3 x 11/2 x 10 through 8 x 6 x 13

All pumps are provided with flanged connections ANSI 125-1b.
standard

Pump provided with tapped holes on suction.
Pump provided with tapped holes an discharge.

SUCT.
x MOTOR FRAME DIMENSIONS IN INCHES

DISCH. SIZE
x

IMP. DIA. (i) (ii) HA HB HD HE HG

143T 145T 12 30 101/4 4’/2 3
182T 184T 12 30 10’14 4’12 3
213T 215T 12 33 10’/4 4’/2 33xlV2x10
254T 256T 15 43 113/4 6 31/2

284TS 286TS 15 43 113/4 6 3’/2

"324TS 326TS 18 48 12’/4 7’/2 4.

3x2x10

14x3x10

6x4x10

143T 145T 12 30 111/4 4’/2 3
182T 184T 12 30 111/4 4’/2 3
213T 215T 12 33 111/4 4’/2 3
254T 256T 15 43 113/4 6 3’/2

284TS 286TS 15 43 113/4 6 3’/2
324TS 326TS 18 48 121/4 7’/2 4
364TS 365TS 18 48 13 7’/2 4

182T 184T 12 30 11 1/4 4’/2 3
213T 215T 12 33 11 1/4 4’/2 3
254T 15 40 113/4 6 3’/2

284TS 286TS 15 43 11/4 6 31/2
324TS 326TS 18 48 121/4 7’12 4
364TS 365TS 18 48 13 7’/2 4
404TS 22 48 14 91/2 4

213T 215T 12 33 13 4,/2 3
254T 15 40 13,/2 6 3’/2

256T 15 43 13’/2 6 31/2

284TS 286TS 15 43 13,/2 6 3v2
324TS 326TS 18 48 14 7t 4

36TS 365TS 18 48 4 7t 4

404TS 22 48 14 91/2 4

DIMENSION O

DRIP-PROOF TEFC

HH X (i) (ii) (i) (ii)
3/4 81/2

314 8’12
"V,I 8V 2’/2
/4 8V2
3/4 81/2

81/2

9’/2

9’/2

9V 2’/2
9’/2

9’/2

9’/2

9’/2 3 4

11 51/2

121/2 2t2

12V2
12’/2 3 4

121/2





ARMSTRONG BASE MOUNTED CENTRIFUGAL PUMPS
SERIES 4030

DIMENSIONAL DATA (continued)

SUCT.
X

DISCH.
X

IMP. DIA.

3x2x8

MOTOR FRAME
SIZE DRIP-PROOF

(i) (ii) HA HB HD HE HG HH X (i) (ii)
56 12 30 10’/4 4’/2 3 3/4 91/2
143T 145T 12 30 101/4 41/2 3 3/4 91/2
182T 184T 12 30 10,/4 41/2 3 3/4 91/2
213T 215T 12 33 10’/4 41/2 3 3/,= 91/2
254T 256T 15 40 113/4 6 31/2 3/‘= 91/2
284TS 286TS 15 43 11 3/4 6 31/2 3/4 91/2

DIMENSIONSININCHES DIMENSION O

TEFC

(i) (ii)

3/e 13/e

21/2

56 12 30 101/4 41/2 3 3/4 11
143T 145T 12 30 101/4 41/2 3 3/4 11

4x3x8
182T 184T 12 30 101/4 41/2 3 3/4 11 e 13/e
213T 215T 12 33 101/4 41/2 3 3/4 11 2’/2
254T 256T 15 43 113/4 6 31/2 3/4 11

" 234T8 286TS 15 43 113/4 6 31/2 3/4 11 --=
324TS 326TS 18 48 121/4 71/2 4 11

143T 145T 12 30 11 1/4 41/2 3 3/4 11
182T 184T 12 30 111/4 41/2 3 3/4 11 le
213T 215T 12 33 111/4 41/2 3 3 11 21/2
254T 256T 15 43 113/4 6 31/2 3/4 11
284TS 286TS 15 43 113/4 6 31/2 3 11
324TS 326TS 18 48 121/4 71/2 4 11
364TS 18 48 121/4 71/2 4 11 3

6x4x8

56 12 30 101/4 4’/2 3 3/4 8’/2
143T 145T 12 30 101/4 41/2 3 3/4 81/2
182T 184T 12 30 101/4 41/2 3 3/4 81/2 3/8 13/8

2xlx10 213T 215T 12 33 101/4 41/2 3 3/4 8’/2 21/2
254T 256T 15 43 113 6 3’/2 3/4 81/2
284TS 286TS 15 43 113/4 6 31/2 3/4 81/2
324TS 18 48 121/4 71/2 4 8’/2

FOR EXACT INSTALLATION DATA, PLEASE WRITE FACTORY FOR CERTIFIED DIMENSIONS

MOTOR FRAME SIZES AND RATINGS f
1200RPM 56 143T 145T1 182T 184T 213T 215T 254T 256T 284T 286T 324T 326T 364T 36’5T 404T
1800 RPM
3600 RPM

Form No. 667q





FILE NO.: 5040’33

SUPERSEDES:
DATE:PERFORMANCE CURVES

:. ::T. I:T i :! : :i :::"i:":"i".:::": SZE

50 00 200 300 4004’,500 600 700 800
CAPACITY IN USGPM

5 10 15 20 25 30 35 40 45 50
CAPACITY IN LITERS PER SECOND

CAPACITY IN USGPM

CAPACITY IN LITERS PER SECOND

CURVE No.

6208-035

SERIES

4030
428O

SIZE

6x4x8
150 x 100 x 250

RPM

3600

ALL
RATINGS





FILE NO.: 5040"39
DATE: JUNE 15. 1984
SUPERSEDES:
DATE:

SERIES
4030
4280

SIZE
3x2 xlO

80x50x 250

RPM

1800

ALL
RATINGS

0 60 120 180 240 Ot$ 360 420 480 0
CAPACI IN USGPM

CAPAC= ,N LITERS PER SECOND





IFILE N0": 5035.10
DATE: SEPT. 30, 1980
SUPERSEDES: 5035.10
DATE: JUNE,, 1979

Suction
Guides

ENGINEERED ECONOMY
An Armstrong Suction Guide mounted
directly on a centrifugal pump, eliminates
the following:

* Long Radius Elbow
* Conventional ’Y’ Strainer
Two Flanges, Nuts, Bolts, Gaskets
Suction Entrance Pipe

Additional cost savings are realized by a

,substantial reduction in:

On-site pipe cutting and welding.
Piping Layout time.PIPE SUPPORT

NOT INCLUDED "------"[ On-site assembly time.

=stron Hodel -65 suction des,-9 e suestn the use

of these in lieu of the ye strainer elbow, and pipe reducer

for pus P-1 .& 2, 1t /- ’/ 7- ,2 I/ ’
STRAINER FINE MESH BRASS

5 GUIDE VANES (a) STEEL
(CLOSED SYSTEM) (b) CAST iRON

5 (ALT) GUIDE VANES (a) STAINLESS STEEL
(OPEN SYSTEM) (b) CAST IRON

(a) MODELS WITH 8" PUMP SUCTION CONNECTION AND SMALLER.
(b) MOOELS WITH 10" PUMP SUCTION CONNECTION ANO LARGER.

GUIDE VANES ARE CAST iNTEGRAL WITH BODY.

"MAXIMUM WORKING PRESSURE
175 PSlG"

"MAXIMUM WORKING TEMPERATURE
300OF

The Suction Guide provides optimum flow conditions at
the pump inlet ensuring smooth trouble-free operation.
Strainer design with 1/8" diameter holes provides
maximum free flow area without jeopardi-zing the size of
the Suction Guide or the pressure drop.
Overall system pressure drop is reduced since less pipe
and fittings are required for each pump installed.
Fine mesh start-up strainer (furnished as standard) helps
to prevent mechanical seal failures and instrumentation
damage during the initial running period.
A valuable saving in floor space results from elimination
of the suction entrance pipe and long radius elbow.



ARMSTRONG Su(tion (;uid s ]

TYPICAL
SPECIFICATION

Furnish and install on the suction of each pump an Armstrong Suction Guide
with cast iron body, Outlet Guide Vanes, Removable Stainless Steel Strainer
and Fine Mesh Brass Startup Strainer. The mechanical contractor shall inspect
the Strainer prior to startup of pump and shall remove the Fine Mesh Brass
Strainer after a short running period. Space shall be provided for removal of
Strainer and connection of Blowdown Valve.

TYPICAL INSTALLATION FEATURING
A HORIZONTAL END SUCTION PUMP

TYPICAL INSTALLATION FEATURING
A VERTICAL IN-LINE PUMP.

a related product...

ARMSTRONG
Control Values
REFER TO FILE No. 5035.05

-)

The Flotrex Valve is designed to take care
of all the valving normally furnished on
the discharge side of a centrifugal pump
i.e. Check Valve, Balancing Valve and
Tight Shut-Off Valve. For added
economy, combine the Suction Guide
with an Armstrong Flotrex Control Valve.

ARMSTRONG PUMPS INC.
93 East Avenue,

North Tonawanda, N.Y.,
U.S.A. 14120

S. A. ARMSTRONG LIMITED
1400 O’Connor Drive

Toronto. Ontario. Canada
M4B 2T9

ARMSTRONG PUMPS LIMITED
Peartree Road, Stanway.

Colchester, Esex, England
C03 5JX

FORM NO. 6591-A ’



ARMSTRONG CENTRIFUGAL
SUBMITTAL DATA

SERIES 4380
CUSTOMER

ENGINEER

SPECIFICATION REFERENCE

PUMP DESIGN DATA

PUMP
S,ZE 1 I/z D L,OO,O

U.SGP.M , "F

FEET f SPEC,FIC
HEAD V GRAVITY

PART CONSTRUCTION
NAME

ALL- BRONZE- ALL- --IRON FITTED L._J BRONZE

PUMPS

CUSTOMER’S ORDER NO.

FILE NO.: 5043.96
OATE: Sept. 30, 1975
SUPERSEDES: 5043.96
DATE: Apr. 16, 1973

ARMSTRONG REFERENCE

Volute
Impeller
Bracket
Shaft Sleeve
Mech. Seal
Seal Ring
Seat Insert
Insert Gasket
Wear Ring

Cast Iron
Cast Iron
Cast Iron
Plated Steel
Steel Fitted
Carbon
Ceramic
Rubber
Cast Iron

Cast Iron
Bronze
Cast Iron
Bronze

Bronze
Bronze
Bronze
Bronze

Brass Fitted
Carbon
Ceramic
Rubber
Bronze

Brass Fitted
Carbon
Ceramic
Rubber
Bronze

SPECIAL J’-]
FEATURES

REMARKS AND/OR ACCESSORIES

DI.ENSIONS: SEE REVERSE SIDE

PERFORMANCE: SEE FILE NO. Sd4’, .,"40 ATTACHED

JOB REFERENCE

NO. o...PUMPS QUOTATION REFERENCE

MOTOR DESIGN DATA
H.P. FRAME 14:’S"
SPEED
R.P,M, / 7S: ENCLOSURE

VOLTS gO CYCLES ’O PHASE 3
SPECIFICATIONS

PUMP:
Vertical shaft, single stage, single suction, radially split casing,
in-line mountin8 centrifugal type with single mechanical seal
and lower case wear ring. Impeller mounted directly on motor
shaft extension.
MOTOR:
Vertical, solid shaft, continuous!7 r,,ated, ball bearing, squirrel
cage induction type with Nema C flange and extended shaft.

MAXIMUM WORKING PRESSURE PUMP VOLUTE

CAST IRON 175 PSIG []
CAST IRON 250 PSIG []
CAST STEEL 300 PSIG []
SPECIAL

PREPARED BY: 11., ..........,,...0...,
DATE: 7-- I"#

Litho in Canada

.3,
G PUMPS INC.

NORTH TONAWANDA, N.Y. 14120



SERIES 4380 DIMENSIONAL DATA

DISCHARGE
8RANCH

SUCTION
, I

PLUG

All dimensions are in inches. For exact installation data,
please write factory for certified dimensions.

PMP
SIZE

l/zD

2D

3D

4D

3E

PUMP DIMENSIONS
BRANCH
SIZES

oi,=,.! s.=,. A B

2

3 4

4 6

1’/= 2

2 3

3 4

4 6

DIMENSIONS

7 6V= 4%

10 9 6=/8 5

12 10 6Vz 5

14 12 8% 6=

FLANGE DETAILS
12S LS, ASA CAST IRON 2S0 tB. ASA CAST IRON150 LB. ASA CAST STEEL 300 LB, ASA CAST STEEL

3RANCH B--------------SIZE Flancj8
O.O. B.C.D., Rancje

No. Size O.D, S.C.D.

MOTOR DIMENSIONS (DRIP-PROOF AND T.E.F.C.)
MOTOR
FRAME HP( HP (
SIZE 1800 " 36OO

SERIES RPM RPM
430

143JM

145JM

145JM

182JM

184JM

213JM

215JM

254TCZ

256TCZ

284TCZ

286TCZ

’/= 3,,

’/ 2 3,,

2 = 3,

3 5 3,

DRIP-PROOF T.E.F.C.

H J

Io’/, 7

10 7

o’/, 9

K G H J K

2O

5

7V=

10 15

15 20

25

30

324TCZ 40

326TCZ 50 60

7V 3,

10 3.,

3,

7=
7

so 7,

7;,

18=/ 12V

20Vz 12Vz

21 14

22V= 14

23 16

24’/z 16

13%

15% 11V. 9Va

16A 11% 9V

20% 13V 10=/=

22/ 13% IOA

23 15 12%

24Vz 15 12%

25A 17 15’/.

26% 17 15V

Litho in C=ned8



6O

E 50

30

20

10

ARMSTRONG PERFORMANCE CURVES

SERIES 4300/80/0-5" 1750 RPM
FILE NO: 5043.540
DATE: Feb. 28, 1973
SUPERSEDES: NEW
DATE:

" : :;:,o .’u" PUMP

o ... -. PUMP SIZE

/ t. / I>’ :;

i IMP PATT

4300

P

- : : 4385’
10 20 30 40 50 60 70 80 90 100 110 nP

NIlNIMi
CAPACI IN U,S.G.P.M.

50

40

20

lO

’IO00
"PUMP SERIES

4300/80/85

PUMP SIZE

2D

SPEED, RPM

1750

VOLUTE PATT.-

,25523/4
IMP. PATT.

11860

4300
ALL

RATINGS

4380
ALL

RATINGS

4385

FORM NO. 6522 PAC= I OF 2 ARMSTRONG PUMPS INC. NORTH TONAWANDA, N.Y.





GROU) mcouv P,, Inc

CERTIFIED DRAWING

JOB:Unaccomlanied Enlisted Personnel Housin
__CB_, .Ca_m!__Le_jun_e_, NC

PURCHASER: R;liltey A.ir Conditioning,
Jacksonville, NC

CONS. END’S. N. Pease. Assoc.
Cha] ote N

REVISIONS No, DATE BY

UNIT HEATERS
HORIZONTAL

FORM 113500 A

TYPE UHH

DAlE 3-14-84 DR. J(3. O.Ell. APP.

URCHAL(-ET6 9 RP. P.O.

ITEM OF ITEMS

12 1 PRINTS

22-II15

QTY.

rl-FoR APPR’L. FOR RECORD

WAS

STYLE
HANGER ROD

LOCATION\,, I"[

"

STYLE III

APPROX

ITEM
MODEL MOUNT

NUMBER STYLE

UHH-016B

UHH-022B

UHH-028B

UHH-034B

UHH-044B

UHH-052B

UHH-056B III

UHH-O62B III

UHH-O68B II

UHH-074B III

UHH-OSOB III

UHH-086B III

UHH-O94B III

with

A B C

PHYSICAL DIMENSIONS

18.38 16.50 20.25

18.38 16.50 20.25

18.38 16.50 20.25

19.00 16,50 20.25

20.88 22.50 26,25

20,88 22.50 26.25

27.25 22.50 26.25

27.25 25.50 26.25

27.25 25.50 29.25

27.25 28.50 32.25

28.19 28.50 32.25

28.94 37.50 "41.25

27.38 37.50 41.25

D E F G K

10,38 7.38 2.50 12.00 9.50

7.38 7.38 2.50 12.00 9.50

10.38 7.38 2.50 12.00 9.50

10.38 7.38 2.50 12.00 10.12

11.88 9.25 2.50 18.00 10.12

11.88 9.25 2.50 18.00 10.12

16.38 9.25 2.50 18.00 16.50

16.38 9,25 2.50 18.00 16.50

19.38 9.25 2.50 21.00 16.50

22.38 9.25 2,50 24.00 16.50

22.38 9.25 2.50 24.00 17.44

31.38 10.00 3.25 33,00 17.44

31.38 10.00 3.25 33.00 15.88

itourll style III

STD. COIL LOW FLOW

CONN. SIZE WATER COIL

M.I.P.S. CONN. SIZE

1/2" 1/2 O.D.

1/2" 1/20D.

1/2" 1/2 O.D.

1/2"’ 1/20.D.

1/2" 5/80.D.

1/2" 7/80.D.

1/2" 718 O.D.

1/2" 7t80.D.

I/2" 718 O.D.

I12" 7/80,D.

112" 718

2" I18 O.D.

2" I18 O.D.

ITEM

080 .15

TAG

UH # 1 1/2ol

CAPACITIES

MOTOR DATA CFM

120-60-1

BTUH

4866

180

0.65

REV. 11-78 113500 A





SUBMITTAL DATA
ORDER NO.

DATE

22-II16R

4/27/84

JOB:

ARCHITECT/
ENGINEER:

CONTRACTOR:

MANUFACTURER:

PRODUCT:

SPECIFICATIONS:

Unaccompanied Enlisted Personnel Housing
Marine Corps Base
Camp Lejeune, North Carolina

J. N. Pease Associates
Charlotte, North Carolina

Ramsey Air Conditioning Inc.
Jacksonville, North Carolina

Markel Products Company
Buffalo, New York

Symbol: UH #2
Area Served: Lift Station
Model No.: F2FSI03
Capacity: BTU: 11,200
KW Rating: 3.3
Volts-Hz Phase: 208-60-3
Motor HP: 1/125
Accessory: Wall Mounting Bracket (A5105)

Built-In Thermostat (DCS252)

05-82-2244
15801-10, 3.10

HOFFMAN & HOFFMAN, INC.
Greensboro, N. C. Asheville, N. C. Charlotte, N. C. Raleigh, N C. Roanoke, Va. Charleston, S. C. Columbia, S. C. Greenville, S. C.





SPECIFICATIONS TABLE 1

+F1F5103

+HFIB5103
+F2F5103
+HF2B5103
+G1G5103
P3P5103CA1

+FIF5105
+HF1B5105

+F2F5105
+HF2B5105
+GIG5105
P3P5105CA1

F2F5107CA1

HF2B5107CA1
G1G5107CA1

P3P5107CA1

F2F5110CA1
HF2B5110CA1
G1G5110CA1
P3P5110CA1

F3F5115CA1
HF3B5115CA1

P3P5115CA1

HF3B5120CA1
P3P5120CA1

F3F5125CAI
HF3B5125CA1

P3P5125CA1

F3F5130CA1

HF3B5130CA1
P3P5130CA1

F3F5140CA1
HF3B5140CA1
P3P5140CA1

F3F5150CA1
HF3B5150CA1

P3P5150CA1

3.3
3.3./2.5

3.3.
3.3./2.5

3.3

3.3

5.0

5.0/3.7

5.0
5.0/3.7

5.0

5.0

7.5
7.5,’5.6

7.5

7.5

9.9

10.0/7.5

10.0

10.0

15.0
15.0/11.2

15.0

19.7/14.8

20.0

25.0

25.0/18.7

25.0

30.0

30.0/22.5

30.0

11.2

11.2/8.5

11.2
11.2/8.5

11.2

11.2

17.1

17.1/12.8

17.1
17.1/12.8

17.1

17.1

25.6
25.6/19.2

25.6

25.6

33.8
34.1/25.6

34.1

34.1

51.2

51.2/38.4

51.2

67.2/50.5

68.3

85,3

102.4

102.4/76.8

102.4

136.5
136.5/102.4

133.1

208

240/208

208 1-3
240/208 1-3

277
480 3

208

240/208

208
240/208

277
480

208
240/208

277

480

208

240/208

277

480

2O8
240/208

480

240/208

480

2O8

240/208

480

208

240/208

480

1-3
1-3

3

1-3

1-3

3

1-3

1-3

3

3

3

3

3

3

3

3

3

3

3

3
3

208
240/208

208
240/208

277

24

40.0
40.0/30.0

39.0

49.6
50.0/37.5

50.0

169.3
170.6/1280

170.6

2O8
240/208

480

15.9
13.7/11.9

15.9
13.7/11.9

11.9

4.0

208 24.1
240/208 20.9/18.1

208 24.1
240/208 20.9/18.1

277 18.1
24 6.1

24 36.1

24 31.3/27.1

24 27.1

24 9.1

24 47.8

24 42.2/36.1

24 36.1

24 12.1

24 41.7

24 36.1/31.3

24 18.7

24 47.8/41.1

24 24.1

24 69.5

24 60.2/52.1

24 30.1

24 83.4

24 72.3/62.5

24 36.2

24 111.2
24 96.4/83.4

24 47.0

24 139.0

24 120.5/104.3

24 60.3

208

240/208

480

20A

20N15A

20A
20A/15A

15A

15A

35A

30N25A
35A

30N25A

25A

15A

50A

40N35A

35A

15A

60A

60NSOA

50A

20A

60A

50A/40A

25A

70N60A
35A

90A

80N70A
40A

IOA
100A/80A

50A

150A

125N110A

70A

175A

175N175A
80A

12GA 208 1/12E

12GN14GA 240/201 1/12E

12GA
12GN14GA

14GA

14GA

8GA

10GA/10GA

8GA

10GN10GA
10GA
14GA

6GA
8GN8GA
8GA

14GA

4GA

4GN6GA

6GA

12GA

4GA
6GA/6GA

10GA

4GN4GA
8GA

2GA"

3GN4GA
8GA

1GA

1GN3GA
6GA

1/0"

I/0/1GA*

4GA*

2/0*

2/0 2/0"

3GA*

208 1/125

240/201 1/125

277 1/125

480 1/125

208 1/125

240/20 1/125

208 1/125

240/20 11125

277 1/125

480 1/125

208 1/50

240/20E 1/50

277 1/50

480 1/50

208 1/50

240/208 1/50

277 1/50

480 1/50

208 1/20

240/208 1/20

480 1/20

240/208 1/20

480 1/20i

208 1/121
240/208 1/121
480 1/151

208 I/1,’

240/208 I/1;

480 I/1,

208 1/4

?40/208 1/4

480 1/5

208 1/4

.40/208 1/4

480 1/5

1550

1550

1550

1550
1550

1550

1550

1550

1550
1550

1550

1550

1550

1550

1550

1550

1550

1550

1550

1550

1550

155O

1550

1550

1550

1550

1550
1550

1550

1550

1550

1550

1550

1550

1550

1550

1550





400 1030

400 1030

1030
400 1030
400 1030

400 1030

400 1030
400 1030
400 1030

400 1030

400 1030
400 1030

700

7OO
7OO

700

1000

IOO0

1000

1000

M
M
M
M

700 1000

700 10(30

700 1000
700 1000

1100 1,580

1100 1,580

1100 1,580

1100 1580

1100 1,580

M
M
M
M

M
M
M

M
M

2000/1800

200011800 130011100
2000/1800 1300/1100

N
N
N

2000/1800

2000/1;

31 00280(

3100/2800 2000/1800

31002800 2000/1800

N
N
N

3100/2800 2000/1800

3100/2800 2000/1800

3100/2800





Louver Diffuser (Standard)
Louvers can be individually adjusted in
either direction for rectangular coverage
over doorways as an air curtain or to meet
rectangular floor pattern heating
requirements.

General Distribution (No Diffuser)
Markers Airchule Venturi permits general
downflow air parlern distribution as
required at a higher mounting height.

Anemostat Diffuser (Optional)
For applications where draft restriction is
required at lower unit mounting heights.

4. Radial Diffuser (Optional)
Individually adjustable fins permit
increased floor coverage at 45 open.
Additional throw is accomplished when
fins are 90’ vertical. Allow higher
mounting height.

3.3 & 5.0 KW STD. 9 20 10
7.5 & 10.0 KW STD. 12 40 22 /’" T"
15,0 & 20.0KW STD. 18 52 30
25,0 & 30.0 KW STD. 22 75 42
40,0 & 50.0 KW STD. 24 84 47

3.3& 5.0 KW N/R 9 15
7.5 & 10.0 KW N/R 12 30
15.0 & 20.0 KW N/R 18 40
25.0 & 30.0 KW N/R 22 55
40.0 & 50.0 KW N/R 24 64

3,3 & 5.0 KW N/A
7.5 & 10.0 KW AD5120 10 30
15.0 & 20.0 KW AD5120 15 38
25.0 & 30.0 KW AD5150 17 50
40,0 & 50.0 KW AD5150 20 60

45 90" 45 90
3.3&5,0KW N/A /"
7,5&10.0KW RD5120 10 14 36 30
15.0&20,0KW RD5120 14 21 42 35
25.0&30.0KW RD5150 20 30 62 44
40.0&50.0KW RD5150 18 28 68 54

s.,, MOUNTINGBRACKETS:and Oust SHIELD
H W O Wt.Lb$.

Ship Ship
3.3 and 5.0 KW 17=/4 141s/zz 61/2 27 Used On LHorizontal WL Lb=. Vertical WLLbs. Dust Shield

7.5 and 10.0 KW 245/r 21 ’/z 6V2 50 3.3 KW to 5.0 KW ’,5105;. ..=.,= 6 V5105 DS 5105

15.0 and 20.0 KW 281 21Vz 6Vz 65 7.5 KW to 20.0 KW A5120 9 V5120 13 DS 5120

25.0 thru 50.0 KW 34 29V4 10V,s 120 25.0 KW to 50.0 KW A5150 11 V5150 13 DS 5150

DS5100

Installing the Taskmaster ,, times published ai, throw.) Units should not be
mounted horizontally in areas having ceiling
he=ghts =n excess of 15-18 ft

MA VERTICAL MOUN’rCa,curate the heating oads using the NE I=
handbook or ASHRAE guide. Then determine the I Units should be mounted vertically in high
quanhty and sze of un=t heaters to De used. To J= bay areas or where heater Iocahon would not
maintain uniform heat and reduce stratified air, it is
recommended that the total CFM of the units lurn
the air over approximately 3 times per hour, In circulation. Size and selection of units should
instances where a large group of people are be based on recommended mounting height,
located and normally in the same area, use a large Optiona diffusers may best De employed to
number ol lower Kw unit heaters. In warehouse reduce high air velocity and at the same time
areas or storage rooms where heat distribution and disperse heated air in a uniform pattern When unit
constant temperatures are less =mportant, use lEE ----I _--I’ heaters are used to combat cold air inrush from
fewer heaters of higher capacity.

HORIZONTAL MOUNT
Small rooms can be heated by one unit heater. l
Where two walls are exposed, healers should be
mounted as shown. In larger rooms, units should
be located so their air streams wipe exposed walls essential both horizontal and vertical installations
without blowing at them. Units should be located ./"//" .,,.,, ,/ may pest serve your requirements.
so that the air stream ol one suppOrts that of

another thus setting up a Circulalory air movement.
(Dstance between units to be approximalely /





..’:..-.:;/. - .’;.-’ 1:" i ". :;!:,*-’.: ."

,’I.’".-.’.’.- ,,." ,","

Built-In rmosll uill-ln Power uilt-ln $ummer Fan
Single Pole, Double Pole or Two Disconnect $wilc Summer Fan Switch for independent
Stage Thermostats as required, Two or Three Pole Power fan operations as required (See
45OF-90OF Range. Models, T5100, Disconnect Switch. 25 amp thru 63 Table 2 for specifications nd
T5102, T5122 respectively; H amp AC resistive as required, model numbers
Single pole line and low voltage (See Table 2 for specifications and
stratification thermostat as required. model numbers).
7F-130F Range. Models TC5102
and TC5103 respectively (See Table
2 for specifications) ..., on ol A-" :

OptiTABLE 2- ;,[ C tr ccesso ons.. :- (Fleldlnstalled)..,- " ..... :;"::;

2 Pole 25 Amp 120-277 V.A.C. Res..., DCS252
AA 3 Pole 25 Amp 120-600 V.A.C. RES. DCS253
BB 3 Pole 32 Amp 120-600 V.A.C. RES. DCS323
C 2 Pole 63 Amp 120-600 V.A.C. RES. DCS632
CC 3 Pole 63 120-600 V.A.C. RES. DCS633

**D SPST Line Duty 25 Amp 120-277V 45-90F T5100
E DPST Line Du 25 120-277V 45-90F T5102

D SPST Low Volt/Pilot Duty 125VA 45-90,F (3.3 thru 20 Kw units) T5100
G 2-Sta( Low Volt 125VA 45-90,F 25 thru 50 Kw units T5122

H SPST
SPST

Low Volt/Pilot Duty (w/Relay) 70,-130,F

120-240V 70,-130,F
TC5102
TC5103

J SPST Line Volt 120-277V FS5101
K SPST Line Volt 480-600V FS5102

.i.,- Wall thermostat.must be used when built-in stratification thermostat is required.
*Use DPSTwhenthree phase control is r, uiredJ

**DD SPST
EE DPST

FF SPST
GG 2-Sta(

II SPST

KK SPST

30 Amp 120-240V 25 Amp 277V 400-90
120-240V 25 Am 277V 40,-90F

Low Volt/Pilot Duty 50-80F (3.3. thru 20 Kw units)
Low Volt 45-85F 25 thru 50 Kw units)

Line Volt 120-277V 70,-140F

Line Volt 120-277V

TW1510
TW1512

A6176
TW123

TC1602

FSW5111
LL SPST Low Volt FSW5112

M SPST Low Volt 40,-90F TFS5101
N 2-Stacje Low Volt 45-85F TFS5102

NOTE: Control Accessories shipping wt. approx. lb. each..
**Use DPwhen threephae ctrol is required. ’:





BULLETIN NO. 1220

PIPELINE STRAINERS

For special screens other than standard see table page 9.

*Water, oil or gas at 150F--non ,shock. N<I ,tv,ll,hl tul)nq veat.





Stainless
i,., e---,,’tions Steel Screen

20-mesh
1/4to 3 Screwed .033" openings

For spec;al screens other than standard see table page 9.

Steam

Pressure,
psi

Temperature,
de’ees F

Pressure,
psi|

Liquid

Temperature,
deLrrees F

250 406 300 150

Capacity tables on back cover,

4

For steam, gases or liquids. Heavy-
duty body is senti-steel of 30,O(X) psi
minimum tensile strength, ASTM
278 --Class 30. Body is reinforced
with external rib for maximuna

strength. Long, tapered screen sock-

et in body assures correct screen

position and tight fit without buck-

ling, Cap design provides a sediment
collection chamber below screen.

N.P3. A

2
2;
3t

2
21/4

47
4
5;
6’.

Dimensions inches

2V
2tVs
3A
31/2

41/2

61/4

C D

1/2 4,. 5

1!, 77.,

I’ 9!.

Net
Weight
Pounds

2
3

31

NOTE: " 2 and 3 strainers have flanged caps.





2to 6
AF-12fi 8 to 12

14 & 16

2to 12AF-250
14 & 16

Connections

Flanged

Flanged

Stainless
Steel Screen

See table
below

See table
below

Pressure,
psi|

125
125
100

250
200

Steam Liquid

Temperature,
derees F

353
353
338

4o6
38

Pressure,
psi

175
175
150

400
300

Temperature,
deees F

150
150
150

150
150

For special screens other thar ’tarldard See trlt)lo i);ll.e {),

TYPE AF-125 SEMI-STEEL FLANGED

For steam, walcr, oil, as or air h} provide prolccdon for
equipment. Senti-steel bodies are ASTM A278 Class 30
with ASA standard flange connections and self-aligning,
tight-fitting screens. Standard screens shown below arc
available from stock. Others available at cxtra cost on
order.

I’3tPE AF-20 SEMI-STEEL FLANGED

Semi-steel bodies, ASTM A278 Class 30 with ASA
standard flange connections have self-aligning, tight-
fitting screens.

Capacity talle o I,ck covor.

AF STANDARD STAINLESS STEEL SCREENS

2to3
AF-125

2 to3
AF-250

4t08
,’AF-125 & 250

10 to 16
AF-125 & 250

20-mesh 20-mesh
.033" openings .033" openings

,- ,,’
perforations perforations

perforations perforations

perforations perforations

AF DIMENSIONS AND WEIGHTS

2

3
4
5
6
8
10
12
14
16

’! i’ Oimnsieec, Inches t
Weilht,
Pounds

21
30

Dimenions, Inches

39
92
117
170
272
424
712
910

1190

14
17
19
21
23
31
32
37
384

Net
Wels

C Pounds

30
11/4 42
1 56
1 104
I] 160
1 232
2 460
2 746
2 1100
2 1320
2 1680





No. 450-K32
Janua, 1980

STEAM TRAPS

21" shewi doNed





I+ 0 30 40 50 75 100 12‘5 150

130

2000

1-1/2" FT-t25
2’ FT-125

3/4" FT.150
1" FT-!50

1-I/4" FT-150
1-I/2" FT-150

.3/4" FT-200

t-ii] r.200
1-1/2" FT-200

2" FT-20
2" FTD-30

2-I/2" FTB-40

I-I/2" FTB-175
2" FTB-175

2-1/2" FRUITS

170 235 315 425 6m 810 940 I01) 1175

275 360 470 610 920 lira 1300 1415 1600

275 360 470 6:10 920 1120 1300 141‘5 I00

120 160
120 160
+250 335
250 33.5

12000 15800
19000 25000

920
2+OO
7(10

SHEMA RATED

1300

1120
1120
3050
4400
64O0

750
750
3075
3000.
131o.
131o
1770
177o

1230 1450
1230 1450
3+300 3800+: ",... :
66OO 7700

’.m ,70 110i’o
830 970 1110
2250 2650 :+ ‘+’ 2950
3200 3800 4200
4600 61<)0

1410 I625 1,,
1410 162‘5 1755
193‘5 2210 2360
1935 2210 2360

1190
+.1190
"3i50
4500

t9t)0 2025

910 1050 1175 1260 1370 1440 1512
"910 1050 1175 1260 1370 1440 1512

1910 2200 2410 2610 2825 2975 3130

6220 7400 8310 9220 10150 10950
"18500- 21000 22500 24000 25500 :27000
48 ‘54000 .58000 61000 64000 60000

RATINGS: Series FT-15 thru FT-125 Body cmd Cove of Cast Iron A$TM 278, Class 30 designed to withstand

125 PS4 Seste FT-150 thru FT-200 and FTB-30 thru FTD-175 Body and Cov of Cast Iron des4gned to withstand

Size Type 1/4 1/2 2 5 10 15 I
3/4"FT-15 70 100 -+140 "++ 2+00 210 :320 230
I"FT-t 175 250 350" 500 825 550

I-I/4"FT-I‘5 4,25 600 50 1200 1260 1320 1380

!.1/2"FT15 850 1200 170 0 2520 2640 2760
2"FT-1‘5 1775 2500 3550 5000 5250 ‘5500 57’50 PANY

1951 26TH ST. S.W.,

O ! CI’ ALLENTOWn, P 181115

PHONE 215 797-5830

NOTE: Capacity ratings FT-15 traps in accordance with standards adopted by le Steam
itesstig Equmenl Mfrs. A. providing for ccmtlioes air eltmaficm whe the trap operates at

max|ram raHog. A safety factor Is oI required, sHEMA rated trap capacities are based on

prre diff-ontial. AJI ohor trap ratings actual r.cmtlnuous discharge capacities at steam

temperature. A safety factor is recommmcled all traps except 5hem rated to provide 0serve

capacity for peak loads or Other unusual or





PANY, INC.

ENGINEERING DATA.
No. 361-K43

AUGUST 1983

,MAXIMUM WORKING CONDITIONS
0-454 li at 482F / 32 bar at 250C
The maximum workiag differential ure is

by ’oce se which is int by he
ken,. 34/6, is shon the follo

Mffnal pressure

HM34 CAST STEEL INVERTED BUCKET TRAP
with V2" to 1" Screwed, Socket Weld or Flanged Ends

464
32 br

34/6 34/5 34/4

34/ 34ts 314

34n 3416

34/s 34/6
3/1o

3,/zz

x 4S

:: 8tidrflesl Steel
M4.$ x I0 mm

6

I1
12

Stainlees Steel

Valve- Stalnleu Steel

Valve Lever Stainlea Steel

Ferrule Stainleu Steel

Scree

JS Strder Cap

C.rn-eaed Asbestos Fibre

Steel
Stainle Steel

Comr,ed Aibcsto Fibre

DIMENSIONS AND WEIGHTS
Dimension

Size A AI B C F G H

2mLC

NAME OF JOB:_
CERTIFIED

CUSTOMER.
FOR:

SARCO ORDER NO





CAPACITII
HM34 INVERTED BUCKET TRAP

Hot

!.

cdenlite at approximately 6F / 3C below saturated steam temperature.

1t

-’..I:TI4P SELKCTION AND INSTALLATION

-" Select trap size with orifice which meets the
capacity and operating pressure requirements of the
appiication then specify pipe connections desired.

Example: ]//" HM341/5 with screwed ends for

’!.,:: preseure I0 pSL
Trap may be insulated when installed where it is

subject to freezing conditions.

AVAILABLE SPARE PARTS
The spare parts available are shown in heavy

outline. Parts drawn in broken line are not supplied

A,,B,C
D (2 of)

COR 13SKET AND FEILRULE
.k of ofea)

kt of 3 of each)
-’1’ O1 COVER BoLT AND NUTS

.’: HOW TO ORDER PARTS

ii.: .bAlw order sparesby using the description
!’: in tl column headed Available Spare Parts

atlie*ll and series of the trap.
:: 1-Valve and eat Asnbly for 1/,, Sarco

vetted]ucket Steam Trap.
-HO T IT VALVE AND SEAT ASSEMBLY

Isolate trap, remov cover by undoing cover
nutl-K. Unhook the bucket from the valve lever A.
Remove the valve seat B. Remove the valve guide
plate C by andoirlg the two screws D. Screw in new
valve seatusing a little jointing paste on the threads
and making sure the joint faces are clean. Fix new
valve guide plate in palition by new screws which are
upplied, hook new valve lever over pins. on valve
guide plate lind centralize valve to the orifice and

SARCO COMPANY, INC.
1951 26TH ST. S.W. * PO. BOX 119, ALLENTOWN, PA 18105
PHONE (:)15) 797-5830 /)’L" .1 ,. / TELEX 84-7434

/

.T- 7-,’,
GP$ ISM Printed in U.$





Morgan Sales & Associates
2702 GREENBAY ROAD FAYETTEVILLE, NORTH CAROLINA 28303

TELEPHONE: (919) 484-5796

PR0JECT ,--UL’ACCCL’PANIED ENLISTED
PERSONNEL "HOUSI,, (UZEH)

LOCATION %RINE COPS BASE
C’’ LEJEUNE, NORTH ..,OLIA

MECHANICAL CCTRACTOR--- RAI,EY AI CCNDITIONI}.’G

ENGINEER

I’FACTURER WEISS !NSTRU4F,’TS, ![CO.WPCRATED

70 Weiss Model 5BP5, bi-metal dial type thermometers with
stainless steel case, 21/2" stem, 1/2"NPT fixed thread back
connection, and Model B-2 brass separable socket; 5"
diameter dial with glass face gasketed within the case,
moisture prosf; accuracy within I% of scale range. Scale
range from 0 F to 250UF, in 5 increments.

Submitted under Section 15801, Page 15801-18, Paragraph 6.3.5.

BOX 33442
RALEIGH, N. C. 27606

(919) 851-0603

P. O. BOX 29146
GREENSBORO, N. C. 27408

(919) 643-6156

143 PINECREST PKWY.
1

WILMINGTON, N. C. 28401
(919) 343-1257





2BM
3BM
5BM
Back

Connection

BI-METAL DIAL THERMOMETERS
SERIES BM

MODEL 2BM --2" DIAL
MODEL 3BM --3" DIAL
MODEL 3BMS--3" DIAL-- MODEL 5BM --5" DIAL
MODEL 5BMS--5" DIAL

2" DIAL
NUMBERS

’atag, No. Stem Length
(including

’ck thread)

2B15 21/,"

4,, /2BMI
6""2BM6 ,

2aM9 \ 9/
2BM12 ’, 1"

Longer

175

200

Catalog No. jd’tal,o,g, No. Stem’lngth
3" /Bo3om (inclug NPT

Back threadl
IBM2,t/ 3BMS25 2’/, ’/z"

;_B_ 3BMS4 4"

MMI6 3BMS6 6" "3BMS9 9" ll/z,/;BM12 3BMS12 12"
Longer stem lengths available

Catalog NO.
5"
Back

5BM25
5BM4
5BM6
5BM9
5BM12

5" DIAL
CATALOG NUMBERS

Catalog No. Stem Length
5" (including

Bottom thread)

5BMS4 4"
5BMS6 6"
5BMS9 9"
5BMS12 12"

er stem len thz available

NPT

For separable Sockets and Standard
Temperature Ranges, see back cover.





II ISS
SERIES BM

1- STAINLESS STEEL
CASE

2- STEM ASSEMBLY

3- BI-METALLIC

4- DIAL

.j-"

5- ACCURACY

SOCKETS

CONSTRUCTION FEATURES

The entire case assembly is of type 304 stainless steel. To
insure a moisture proof unit, the heavy glass face is securely
gasketed with the case and bezel assembly, hermetically
sealed.

The stem and fixed thread connection is fabricated of stain-
less steel. All welded construction insures complete
corrosion resistance. The BM, RBM, and VBM series stem
diameter is 1/,=,,, and for 2" dials the fixed thread is 1/,,, NPT,
3" and 5" dials the fixed thread is 1/2" NPT.

The sensitive, precision formed bi-metallic element is
accurately calibrated to meet certified temperature stan-
dards. This Helix assembly is silicone damped against
vibration. The silicone fluid increases the speed of responses
due to more rapid heat transfer from stem to bi-metallic
element.

The BM series has a single "dished" dial of anodized alumi-
hum, with white matte background and black numerals and
graduation lines. The RBM and VBM series dial have gra-
duated scale markings that are "in-line" with the pointer tip.
Errors in the reading due to optical parallax are eliliminated.
The white enamel scale with contrasting jet black lines and
numbers offer clear readabililty. The PT and LAB dial is white
aluminum background with black numerals and graduation
lines.

Accurate within 1% of scale range.

Separable sockets are available in all materials for direct
attachment to the standard fixed stem thermometers.





f-BM SERIES
Rear Connection Lower Connec n

Rear Connection

5BM

Lwer Connectl
/

M SERIES
Lower"

"1
Inection

zternal
stment

N.P.T.

S

3RBMS

Rear Connection

External
Adjustment

N.P.T. 1

3RBM

VBM SERIES

Lower Connection Rear Con/f2.’/S-" 23/3-- I-’ External

T-l.x_Externa, .
_

/Adjustment

Z
2 N.P,T.

MODEL 134

.142" E,.i 0"

5"&8"

ST, ,RD STEM LENGTHS

F-

39164

MODEL PT

9164

IMMERSE STEM AT LEAST 2" IN LIQUIDS, 4" IN GASE!





DIMENSIONS

TYPE EA14 GAUGE
Produced especially for the la[ge volume user, this rugged Weksler gauge is sub-1
jectod to rigorous quality control standards. Long life and repeatable accuracy
is assured.

* 4’/=" Dial size

* Corrosion resistant stainless steel case and ring. Plastic lens

* Balanced adjustable black pointer

* Guaranteed accurate to 1% of range

SPECIFICATIONS

’= Silver soldered phosphor bronze tube with brass socket. Suitable for steam,

water, air, oil, gas, or any medium not corrosive to’copper alloys.

= Durable phosphor bronze movement provides good wearing characteristics and
is recommended for average general use.

Easy to read dial; white background with bold black numerals.and graduations,
270 arc.

1/4" N.P.T. bottom co=n:ctio,L ,
PRESSURE RANGES

DIAL RANGE$
O- 30
O- 60 p.$.i.
0-100 p.s.i.
0-160 p.s.i.
0--200 p.s.i.
0-300 p.=.i.
0-500 p.s.i.

; :FIGURE
INTEIWA,LS

5 p.s.i.
10 p.l.i.
10 p.s,i.
20 p.$.i.
20 p.$.i.
50 p.s.
50 p,,s.i.

VACUUM RANGES

, SMALLESTa,RAOM,TION
p.s.i.

p.$Jo
:2 p.l.i,
2 p.$.i.
5 p,s.i,
5 p,s.i.

AL G,S I:’’"TERVlkI"’’[ (:IR’DUATION,
0:30’/Hg’ac" I 5 i. " ! .

COMPOUND RANgeS

30"-0-- 30 p.s.i. 10" & 5 p.s.i. 1" & 1 p.i.
30"-1 p.s.i, 15" & 10 p.S.i. 5" & p.s.i.
30"1 p.s.i. 30" & 25 p.s. 5’" & 5 p.S.i.

,0"--3 p.s.i. 30" & .p.t.
NOTE: On compound ranga= the zefq gruation is not
to be used as a calibration reference point.

WHEN ORDERING: Specify (1) Type EA14 (2) Range. gzp. ,,, ,//._/
TYPE UA12-0 BEE LINE GAUGE Pa,.

DIMENSIONS
AVAILABLE RANGES

0-30" Hg. Vac. 0-30 p.s.i.
0-60 p.s.i.

30"-0-30 PSI 0-100 p.s.i.
30"-0-60 PSI 0-160 p.s.i.
30"-0-150 PSI 0-200 p.s.i.
30"-0-300 PSI 0-300 p.s.i.

0-600 p.s.i.

An inexpensive, rugged utility pressure gauge for the broad com-
ercial and industrial market. 3-2-3% accuracy.

urnished in V, NPT, bottom connected steel cases, the 21/2" dial
size Bee Line gauges measure water, air, oil, gas or any other
medium not corrosive to brass and phosphor bronze.

WHEN ORDERING: Specify (1) Type UA12-0; (2) Range.

Cat. 525 page 8





LOCKING THERMOSTAT COVER

Virtually Unbreakable!

Installed in minutes

No wiring or remounting required
Easily mounts over present thermostat
Allows only authorized persons to adjust
Complete with screws and two keys
Controls respond quickly



Stlt-tl’-IfCJ . n on .
Made o( virtually unbreakable 8paoe Plios. Designed lo allow i:x)tive airflow and
Io eliminate tampering with thermosl oontmls. Installs easily...

WARRANTY

your STAT-GARD fails or breaks for,an, retum

plied, in conneolJon with the product or its propoKI us

Am
Center the Stat-Gard
over the thermostat.
No disconnecting of
the thermostat
needed.

Installs with four
mounting screws.
Screwdriver only
required tool. On some
walls expansion type
anchors may be
required.

Co
To change thermostat
setting, insert key and
turn clockwise to stop,
then lift cover.

pACKAGE
C(TJNS RECYCLED
PAPERBOARD



METAlgAlRE (R)

SUBMITTAL SCHEDULE

SUBMITTED BY: Hoffman & Hoffman, Inc, -1116R DATE: 4/27/84

PROJECT NAME & LOCATION Unaccompanied En]itPd Personnel Housing, Camp Leeune,
ARCHITECT: J.N. Pease Associates ENGINEER: --,

CONTRACTOR: Ramsey Air Conditioning, Inc. CONTR. P.O. NO. 0518

Dwgl Area Product
Nol Served Description

4024- Ex. Riser

1 #2 RHD
4024- Ex. Riser
1 #2 RHD

Terminal
4002 Air Blendez VH

4024- Terminal
1 Air Blendez RH

4024- Terminal
1 Air Blendez RH

4002 FCU-I VH

Listed
Size Qty. C.F.M.

lO"xG" 15 I00

6"X4" 15 40

30"x5" 480 260

30"x6" 480 260

lO"xlO" 480 190

34"x6" 15 600

Inlet Throw
Vel. p Feet
FPH

250 .010

225 .010

300 .024 16

400 018

i300 012

400 042 24

Note:

Coat Sponge Rubbe Gasket.

All Registers and (’,rilles To Be Furnished Wih Factory Prime

NC

<20

<20

<20

Spec. # 05-.82-2244

1501-13 PP 5.5

<20

<20

< 20

Acc

OBD

OBD

METAL INDUSTRIES, INC. M*I CLEARWATER, FLORIDA





AIR DISTRIBUTION SUBMITTAL

DETAIL A

LISTED
SIZE/2"

.666

HORIZONTAL DEFLECTING VANES

[--OPPOSEL) gLADE DAMPER

\ (WHEN SPECIFIED)

"T
SIZE SECIFIED
3,_" DUCT SIZE

ES

DUCT BY OTHERS

DAMPER OPERATOR
(SCREWDRIVER ST

NOTES:

I. CONSTRUCTION: FRAME OF ALUMINUM MATERIAL .040 THICKNESS. DEFLECTING VANES ARE
.040 ALUMINUM FORMED TO STREAMLINED 45" CURVE. FRAMES ARE I-PIECE
CONSTRUCTION THRU SIZE 14"Xl4" UNLESS OTHERWISE SPECIFIED, SIZES ABOVE 14"Xl4"
HAVE HEAVY DUTY EXTRUDED ALUMINUM FRAMES.

2. FINISH:’bAliN" /4Luiu E;;v-+_, 111t’ L - ,L,
3. MOLINTING: UNIT MOUNTING SCREWS FURNISHED.
4. DAMPER: OPPOSED BLADE DAMPER FURNISHED WHEN SPECIFIED, FOR DETAILS OF

DAMPER CONSTRUCTION. SEE DRAWING N0.6006-1.
5, DUCT FABRICATION: UNIT COLLAR OR NECK DIMENSIONS VARY SLIGHTLY, THEREFORE

DUCTS MUST BE FABRICATED TO SPECIFIED NOMINAL SIE, I.E., 12"Xl2" SPECIFIED,
DUCT I.D. 12"Xl2".

MODEL RH OR RHD
45," DEFLECTION

SIDEWALL OR CEILING RETURN

[] MODEL RH (GRILLE- NO DAMPER)

[] MODEL RHD (REGISTER-WITH DAMPER)

DRAWN BY’. JG CHK’D. BY:
DATE: 15 MAY 1970 DWG. NO.

Unaccompanied Enlisted Personnel
JOB NAME: Housin
LOCATION: Cnmp T.j.n. N
ARCHITECT: J. N. Pease Associates

METAL*A RE (R)

ENGINEER: J, N. Pease Associates

CONTRACTOR: Ramsey Air Conditioning, Inc.

SUBAGIED BY:

Hoffman & Hoffman, Inc.
22-II16R

MrAL INDUBTRIIg) INC, CloBPVVSt;@P, FIoPIdE!





AIR DISTRIBUTION SUBMITTAL

MOUNTING HOLES
(SEE DETAIL A-)

.666

--al I ROLL-FORMED
DEFLECTING
BAR

DETAIL A
’-PIECE FRAME SHOWN.

DETAIL B
EXTRUDED FRAME 9/.:

r---VERTICAL DEFLECTION BAR
/ (SEE DETAIL B-)
/ HORIZONTAL DEFLECTION BAR

SEE DETAIL B.
--OPPOSED BLADE DAMPER

(WHEN SPECIFIED

SPECIFIED
SPECIFIED

DUCT SIZE DUCT SIZE

%--DAMPER OPERATOR
(SCREWDRIVER SLOT

NOTES:

I. CONSTRUCTION: FRAME OF ALUMINUM MATERIAL.040. DEFLECTING BARS OF ALUMINUM MATERIAL .019

THICKNESS ROLL-FORMED TO SEMI-AIR-FOIL SHAPE. FRAMES ARE I-PIECE CONSTRUCTION THRU SIZE
14"X 8". SIZES ABOVE 14"X 8" HAVE HEAVY DUTY EXTRUDED ALUMINUM FRAMES.

2. FINISH:
3. MOUNTING: UNIT MOUNTING SCREWS FURNISHED.
4. DAMPER: OPPOSED BLADE DAMPER FURNISHED WHEN SPECIFIED. FOR DETAILS OF DAMPER

CONSTRUCTION, SEE DRAWING NO. 6006.
5. FRAME: GASKETED TO PREVENT AIR LEAKAGE AND MINIMIZE SMUDGING.
6-DUCT FABRICATION: UNIT COLLAR OR NECK DIMENSIONS VARY SLIGHTLY, THEREFORE DUCTS MUST

BE FABRICATED TO SPECIFIED NOMINAL SIZE, I.E., 14"X6" SPECIFIED, DUCT I.D. 14"X6".

METAI_tAIRE
Aluminum Air Distribution Products

MODEL VH OR VHD

JOB NAME

LOCATION:

ARCHII-CT:

ENGINEER:

Unaccompanied Enlisted Personnel
Housing

Camp T., e,_,e, NC
J. N. Pease Associates

J. N. Pease Associates

DOUBLE DEFLECTION
SIDEWALL SUPPLY

[] MODEL VH (GRILLE--NO DAMPER)

[] MODEL VHD (REGISTER-WITH DAMPER

DRAWN BY: JG CHK’D. BY: KR
DAIE 30 MAR 1970 DWG. NO. 4002

CON13tCrO Ramsey Air CoDdtonng;-Tnc_

SUBMffrEDBY:

Hoffman & Hoffman, Inc.
22-II16R

METAL INDUSTRIES INC., Clearwater. Florida MEMBER: Air Diffusion Council





 FACET-AIRE
! FACET-AIRE II

Test data

Rlte shipped in color-
coded display cartons.

FGP-606R (5-81)

Eact Facet-Aire and F;cet-A..e II

P’ah.-cpacty filler hat4 four dstnct
ar- clear.ng, propert..;

rt lhe blue’entenno te of the

filter s always on lhe upslream sde.
$url#g pror mslallabon
NEthe,interior dy glas configur-

ation retains mium-s=ze,d Otlculate
TSe meda pattern is eledron=cally

programmed to prov=de gradient den-
-sty for greater dust-holding capaoty

.Then lhe densely programmed back-
ng hOldS fine particles prowdnq a final

glass to adhesive rato s carefuily
anc /hs balaoce prowdes an o0l.-
mum raio lween longevity (dust held),
and arrestance (grawmelnc efficiency)

Facet supports the ASHRAE tesl methods ast’h profe%onally accepted standard.’-,

for the ar hlter induslry ;rd accordingly offers lhe following ASHRAE ar reslance

data for Facel-Are tIters ..-"-

" 5 FPM 350 FPM

Inhal pressure drop 07 WG 9 WG

FnalprssureOrop 50 WG, 50 W

Average synthe% dLIst weight arrestance

Dust holding capacity

7oo.. 83 5%

55 9 gms/sq 68 c gms/sa It

rated for p(;,rf()r r’r .n(:(: to f()0 FPM

N,,wark New ,.Iptr,,y Ol IO,I

Phi,he 2fJ 481
’1fl-q95

toll-flee R00,’334. R6591

LxJtldlng n’,aler,als index





Federal Specification GateValves

125 WSP200WOG 125 VP--200 WOG

These Hammond bronze gate valves are designed to meet tt
needs of commercial and lighl industrial applications. They meet

.a,minimdm Federal specifications and have pressure-containing parts
ASTM B-62 bronze alloy. All are rated at 125 WSP--200 WOG0

"hon-shock.

Bronze solid wedge disc gate
valve, inserted bonnetmNRS,
screwed ends. Meets Federal
Specification WW-V-54, Type I,
Class A

Bronze solid wedge disc gate
valve, insertedJ:xnnetmrising
stem, screwed ends. ,"

thru 3." Federal Specification
WW-V-54, Type II, Class A.





BRONZE GATE VALVES
Fig. 613
125 LB. WSP [353F.], 200 LB. WaG [150F.], NON-SHOCK; SOLID DISC,
NON-RISING STEM, SOLDER ENDS.
Companion valve to the 609, but for copper tube installation. Has non-rislng stern,

surpasses mlnlmum Fecleral Specifications. Features include silicon bronze stem, gland
follower, heavy-Outy bronze alloy body, aluminum ID plate and cast aluminum hand-
wheel. Avallable In 10 sizes from 3/8" to 4" [see chaff below]. It meets Fed. Spec. WW-V-
54, Type 1, Class A for light commercial an(:l multiple unIt residential projects.

Size % 3/4 11/4 I 2 2 3 4
A 11/, I/16 9/2 3V’, I/16 IV I/ I/ 2 /

C 1 2 2’, 2 3 3V 4’/ 4 5V 6
"Have MalleabJe Iron Hanwheels

Fig. 692
125 LB. WSP [353F.], 200 LB. wag [150F.], NON-SHOCK; SOLID DISC,
NON-RISING STEM, DRAINABLE, SOLDER ENDS
Same performance features as 613, but dralnable. Meets FeO.ral Specifications.

Available in 3 sizes: I/2", 3/4". I".

Fig. 690
125 LB. WSP [353F.], 200 LB. wag [150F.], NON-SHOCK; SOLID DISC,
RISING STEM, SCREWED ENDS
The ideal rising stem, screwed end valve for commercial and light industrial applica-

tions. Available in 8 sizes from I/4" to 2". Features IncluOe o sliicon bronze stern, deep
stuffing box, gland follower, Teflon-asbestos packing, ASTM B-62 bronze alloy hotly, full

alder pressure. Meets latest Fecleral Specification WW-V-54, Type 11, Class A. Refer to
chaff below for dimensions.

Size 1/4 % +/2 , 1 1 1/4 1 1/2 2
A 1%2 12%: 21/ 2V2 2=/ 3% 3/ 3];/

B 43;/3 41/3= 4/3= 6]/ 8 9]/3 103/4 127/s

C 2Ve 2Vs 2Ve 2+4 3 3/3 4Va= 4V2

Fig. 691
125 LB. WSP |353F.], 200 LB. WaG (|50F.], NON-SHOCK; SOLID DISC,
RISING STEM, SOLDER ENDS
The quality rising slem gate valve for copper tube installations. Encls deslgnecl for

quick, perfect seal solclering. Ice,ell for thesomeapplications as the Fig. No. 690. The 69’I
fIncluding the ease of repacking un(:ler pref,sure, assure long life and sNlce-
_oll_llty. these features Include o silicon bronze stern, deep stuffing box. glancl follower,
le.rlon asbestos packing, ASTM B-62 alloy heow-duty bronze body, full poff openthg
auminum ID plate, andcast aluminum handwhee4. Meets.latest issue Federal Speclfl-
cation WW-V-54, Type 1, Class A. Sizes am from 318" through 2". The chad below glves
dlrnemlonso

Size % 1/2 3/4 1 lY4. 11/2

C 2/ 2T 23/4 3 3/ 4V==

5





20lb. Iron Budy Bronze Trim
Solid Wedge Disc, NRS Gate Valve

Flanged Encls

10-7-81

RATING
250 Lbs. W+S. P. 450F

500 Lb. W.O.G.
Non-Shoe4(

(lg}

5
6
7

SIZE A B
2 8-1/2 12-3/8

2-1/2 9-1/2 14-1/4
11-1/8 15-5/8
12 18-5/16

I.IMENSIONS IN INCHES

C M P SIZE A B C
8 6-1/2 718 5’ 15 21-t16 14
9 7-1/2 6 15-7/8, 23-5/8. 16
10 8"1/4 1-1/8 8 t6:172 28=3/4 20
12 10 1-I/4

M .,.; P
11 " 1-3/8

12-1/2 1:7116
15 !-5/8

Seat Ring
Disc Ring 4 Up
DIsc 2"-3"

4"
Dc BuWang 4" Up

Body-Bonnet Bolt & Nut
Stem

Iron
Bronze
Bronze
Bronze
Iron

Asbestos
ron
S/eel
Bronze

MATERIAL SPECIFICATIONS

ASTM A-126 CL B 10
ASTM B-61 11
ASTM 8-61 12
ASTM B-61 13
ASTM A-126 CL B
ASTM B-62 15

16’
ASTM A-126 CL B
ASTM ’A-307 GR B 18"
ASTM 8-584 Alloy 864

CONDEC

Gasket
Stuffing Box
Stuffing Box Stud
Siuffino ox Stud
Packing

i
Gland
G’ind Stud Nut

Handwheel
Nut

Hammond Flow Control

Asbes!os
Iron ASTM A-126 CLB
Stel ATM A-307 GR B
Steel ASTM A-575 1015-1023

Iron’ ASTM A-126 CI B
BraS Rod ATM 8-16

Malleable Iron ASTM A..47 GR 32510
Steet ’ ASTM ’A-307 GR B





HAMMOND
BUTTERFLY VALVES-
3800 Series Wafer

200WOG Locking Handle DIMENSIONS

SIZE A B C D E F G H J K

2 97 70 162 550 639 889 0 0375 387 800

2t2 235 181 75 625 714 1001 0500 0375 425 800

3 295 81 75 625 7 14 1076 0500 0375 500 800

4 382’ 208 200 700 814 1223 0625 0500 606 ]200

5 487 220 2!2 750 864 1326 0750 Ob6d 762 1200

6 589 220 2!2 800 914 !427 0875 0688 850 1200

8 773 25C 24’ 950 1078 !709 !25 875 10,75 1500

10 983 282 2 75 075 1239 20 14 250 000 ,3 2 !500

12 11 82 3 !0 300 1225 1389 23 10 500 125 !562 t500

SIZE T U V W

2 3 00 0 328 4 2 25

2"2 3 00 0 328 4 2 25

3 3 00 0 328 2 25

4 3 50 0 390 4 2 75

5 3 50 0 390 4 2 75

6 3 50 0 390 -’ 2 75

8 387 0390 4 3 12

10 387 0390 4 3 12

12 3 87 0 390 4 3 12

Note: All dimensions are in
inches.

G STEM DIA.

L!-;ii-- FIGURE NUMBER DESIGNIONS
3800 Cas’, Iron Nckle Pit D #416 S S EPT Ductile Iron., BIA.

_....///’.r’’
3801 Casl Iron NicMe Pit DI #416 S S BUNA N Dhle Ir

02 Cast Iron #316 S.S #316 SS E Duclte Ir

3803 Cast Iron #316 S S #316 SS BNA N Ductile

3804 Casl Iron Bror=ze #416 S S EPT Ductile Iron

3805 Cast Iron Bronze #416 S.S BUNA N Ductile Ir

-B
H STEM FLAT--i-

J DIA.

MOUNTING FLANGE

T DIA.

HOLE DIA.
NO. OF HOLES
DIA. BOLT CIRCLE



125 Lb. Iron Body
Bronze Trim

Swing Check Valve
Flanged Ends

10-7-81

RATING
2"-12" 125 Lb. W,S.P.

Saturated, 200 Lb. W.O.G.
Non-Shock, 14" 150 Lb. W.O.G.

Non-Shock
Warning Do not use for recipro-

cating air compressor servie

FLOW ARROW CAST ON ALL CAPS

M

SIZE
2

2-1/2

3

8 3-13/32
8-1/2 4-3/32
g-1/2 4-1/2

3-1/2 10-1/2 5-1/16
4 11-1/2 5-5/16
5 13 6-5/16

DIMENSIONS IN INCHES

M P SIZE
6 5/8 6
7 11/16 8

7-1/2 3/4 10
8-1/2 13/16 12
9 15/16 14
10 15/16

14 6-27/32
19-1/2 8-5/16
24-1/2 10-9/32
27-1/2 11-15/16

31 t3-13/16

M P
11

13-1/2 | 1-1/8

16 1-3/16
19 1-1/4

21 1-3/8

MATERIAL SPECIFICATIONS

Body Iron ASTM A-126 CL B
Set Screw Mild Ca,’bon Stm
Gasket Asbestos
Cap Imr ASTM A-126 CL B
Body Cap Screw Steel ASTM A-307 GR B
Disc Stud Nut Steel ASTM A-307 GR B
Disc Stud 5 Up
Disc Washer 2"-6"

8"
10"-14"

Steel
Md CartS
Steel
Steel

ASTM A-575 GR 1015-1023

ASTM A-575 GR 1020
ASTM A-284 GR D

9 Disc 2"-4"
5" Up

1.0 Disc Ring 5" Up
11 Seat Ring
12 Strap Pin
13 Strap

Bronze ASTM B-61
Iron ASTM A-126 CL B
Bronze ASTM B-61
Bronze ASTM B-61
Silicon Brass Rod ASTM B-371 Alloy 697
Iron w/3% Nickel ASTM A-126 CL B (Mod)

CONDEC Hammond Flow Control



125 Lb. Iron Body
Bronze Trim, Solid Wedge Disc

Rising Stem, O.S.&Y.
Gate Valve, Ranged Ends

10-7-81

RATING
2"-12" 125 Lb. W.S.P., Saturated

200Lb W.O.G Non-Shock

150 I.b W.OG.

2
3

4

5

6
7

8

9
10
11

12

NOT SHOWN

(R)(R)(R)k

SET SCREW
LOCK

DIMENSIONS IN INCHES

SZE A B C M P
2" 7 15-/8 8 6 5/8

2-1/2- 7-1/2 16-9/16 8 7 11/16
3" 8 18-7/8 9 7-1/2 314

3-1/2" 8-1/2 21-1/2 8-1/2 8-1/2 13/16
4" 9 23-3/4 10 9 15/16
5 10 27-7/8 12 10 15/16
6- 10-1/2 32-1/2 14 11

SIZE A B C M P
8* 11-1/2 40-7/8 14 13-1/2 1-1/8
10" 13 46-7/8 16 16 1-3/16
12" 14 57-5/8 20 19 1-1/4
14 15 66 22 21 1-3/8
16 16 74-1/4 22 23-1/2 1-7/16
18 17 81-1/2 24 25 1-5/8
20 18 94 27 27-1/2 1-11/16

20 105-1/4 30 32 1-7/8llTl::n,,I naM,=-r CONSTRUCTION

Body 2"-16"
18"-24"

Gasket
Bonnet Bolt 2"-16"

18"-24"
Bbnnet Bo/t Nut 2"-16"

18"-24"

Iron
Iron
Asbestos

Steel

24

MATERIAL SPECIRCATIONS

ASTM A-126 CL B
’ASTM A-126 CL C

ASTM A-126 CL B 13 Handwtmet 2"-12"
ASTM A-126 CL C 14"-18"

20"-24"
ASTM A-307 GR B 14 Wheel Nut
100.00 PSI Tensile 15 Yoke Not Retain. Nut 2"
ASTM A-307 GR B 4"-6"-8"-10"-12"
ASTM A-194 GR 2H 16 Yoke Arm Capa;mw 5"

14"-16"
17 Disc Ring 3"

4" Up

ASTM A-235 CL A
ASTM A-126 CL B
ASTM A-126 CL C
ASTM A-126 CL B

Bonnet 2"-16"
18"-24"

18 Disc
Packing
Gland Eyebolt 2"-18"

20"-24"
Gland 2"-16"

18’-24"
YokeArms 5"-14" Up
Yoke NUt
Yoke Arm Bolt 5"-14"

16"-18"
Yoke Ann Bolt Nut 5"

14"-16"-18"

Steel
Iron
Iron

Forged Steel
Iron
Iron
Iron
Bronze ASTM B-584 Alloy 864

Steel ASTM A-307 GR B

Steel ASTM A-307 GR B

CONDEC

19 Seat Ring

2"-21/2"-31/2"’
3". 4"-16"

18"-24"

20 Stem
21 Backseat Bushing 5"-

10" Up
22 Gland Eyebolt Not

Malleable Iron
Ductile Iron
Carbon Steel
Malleable Iron

Iron

;Steel

Bronze

Bronze
Iron
Iron
Bronze
Bronze

Bronze
Brass Rod

iASTM A-47 GR 32510

ASTM A-126 CL B

ASTM A-108 GR 1018 or 1020

ASTM B-62

ASTM B-62
ASTM A-126 CL B
ASTM A-126 CL C
ASTM B-62
ASTM 6-138 AllOy 675

ASTM B-62
ASTM B-16

ASTM A-47 GR 32510
ASTM A-536 GR 65-45-12
ASTM A-216 GR WCB





Bronze Trim
Swing Check Valve

Flanged Ends

RATING
2"’-12’ 125 Lb W.SP

Saturated. 20. W.0. G
Nol-Shock. 14" 150 Lb. WOE

Non-Shock
Wing Do not use for recgro-

ctln(j air comDressor

FLOW ARROW CAST ON ALL CAPS

SIZE
2

2-1/2
3

A B M
8 3-13/32 6

8-1/2 4-3/32 7
9-1/2 4-I/2 7-1/2
10-112 5-I;16 8-I12
11-1/2 5-5t16 9
13 6-5/16 i’0

3-112
4

DIMENSIONS IN INCHES

P SIZE
5/8 6

11/16 8
3/4 10

13/16 12
15/16 14
15/16

A B
14 6-27132

19-1"/2 8-5/t6
24-1/2 10-9/32
27-.1/2 "11-15/16
"’31 13-13/16

M P
11

13-1!2 i’ 1-1/8

16 1-3/16

19 1-1/4

21 1-3/8

2
3

5
6

MATERIAL SPECIFICATIONS

Gasket

8oo Ca Screw
D= Stud Nut
O"Stud 5" Up
DiSc Washer ’2"-6"

10’ -14’

Iron ASTM A-126 CL B
M CarbonS
Asbestos
Iron ASTM A- 126 CL B
Steel ASTM A-307 GR B
Steel ASTM A-307 GR B

ASTM A-575 GR 1015-1023Steel

Steel
Steel

ASTM A-575 GR 1020
ASTM A-284 GR D

9 Disc

10 Disc Ring

2"-4" Bronze
5" Up Iron
5" ’L, Bronze

ASTM B-61
ASTM A-126 CL B
ASTM B:61

11 Seat Ring
12 Strap Pin

Bronze ASTM B-61
Silicon Brass Rod ASTM B-371 Alloy 697

13 Strap Iron w/3% Nicke ASTM A-!26 CL B (Modl

CONDEC Hammond Flow Control Hmmond Vllve C.orportlo

1844 Sumn" Stmel





1844 Summer Street
Hammond, In(liana 46320

[2t9) 93t-3200
A DIVISION OF CONVAL CORPORATION

A SUBSIDIARY OF CORPORATION

Valve No.

I
18413

18440

18454

I8463
18617

IB629

18631

18635

18640

18641

18643

I8645

18646

18647

I8648

I8654

18656

IB940

I8941

18946

IRl140

IR1138

IRl137

IR330

Certificate
This is to certify that the following Hammond valves meet the corresponding Federal Specifications:

Latest Issue of
Description Type and Class

Federal Specification

WW-V-51

WW-V-51

WW-V-51

WW-V-51

WW-V-54

WW-V.54

WW-V-54

WW-V-54

WW-V-54

WW-V-54

WW-V-54

WW-V-54

WW-V-54

WW-V-54

WW-V.54

WW-V-54

WW-V.54

WW-V-51

WW-V-51

150 Ib, Globe

125 lb. Globe

150 lb. Angle

125 113. Angle

125 lb. Gate

150 lb. Gate

150 lb. Gate

125 lb. Gate (solder ends)

125 lb. Gate

150 lb. Gate

125 lb. Gate

125 lb. Gate

150 lb. Gate

125 lb. Gate (solder ends)

150 lb. Gate (solder ends)

200 lb. Gate

200 lb, Gate

B
A

II B
II A

II A

II B

II1 B

II A

II

II

III

A

B

A

125

WW-V-51 150 lb. Swing Check

WW-V-58

WW-V-58

WW-V-58

WW-V-58

lb. Swing Check

lb. Swing Check (solder ends)

125 lb. Gate

125 lb. Gate

125 lb. Gate

250 lb. Gate

IV
IV A

B

A

A

Designation

NF

NS

OF

hereby.declare that all statements made and all
infoct,aton,contained herein are true and correct.
Subscribed ad sworn to before me

i ’ Not,r, Public, k. Counw /

By

HAMM" VALVE CORPORATION





MARK OF QUALITY IN VALVES

VALVE CQRPQRAT|ON
HAMMOND, INDIANA 46320

A DIVISION OF CONVAL CORPORATION

418

6O9

613

69O

691

806

904

912

Valve
No.

A SUBSIDIARY OF(,CORPORATION

Certificate
This is to certify that the following Hammond valves meet tle corresponding Federal Specifications:

Latest Issue of Federal
Specification

WW-V-51

WW-V-54

WW-V-54

WW-V-54

WW-V-54

WW-V-35A
ww.,W3S’A

WW-V-51

WW-V-51

Description

125 # Globe (solder ends)

125 # Gate

125# Gate (solder ends)

125 # Gate

125 # Gate (solder ends)

125 # Ball Valve (solder ends)

125 # Swing Check

125 # Swing Check (soldeP,ends)

hereoy declare that all statements made and all

informetlo.contained herein are true and correct.

Subscribed ar:,d sworn to before me.

--L.T. C," 19

/ Notary Public. Lake Count

Type & Class

A

A

A

II A

II A

II A*

IV A

IV A
STYLE 3

HAMMOND VALVE .CORPORATION





WI’:.LDBEND COl:{POIATION
7171 WEST 65TH STREET CHICAGO, ILL. 60638

AREA

NolandCo.
Mr. Dave Dilwy
P.O. Bx 3069
Kinston, NC 28501

RE: Unaccnpanied Enlisted Personnel Housing
# 82-B2244
Camp Lejeune, NC

Gentlemen:

This will attest that WKLDBEND fittings will cnformto
ASTMA234, WPB specifications and to ANSI B16.9 requirements.

This will attest that WELDBEND flanges will confomato
ANSI B16.5 and toASTMA105-83 specifications.

This will further attest that based uponindustry standards
and specifications, including those of the ccttee A1 on
steel of tb American Society for Testing and Materials,
WELDBEND CORPORATION is the manufacturer of all fittings
and flanges sold and shipped on the above job.

All material is sold under terms and conditions as outlined
in our catalog.

Performance of this material is guaranteed by LDBEND
CORPORATION as outlined by our warranty aD is covered to
the extent of $5,000,000.00 under Products Liability
Policy #221-00-044611 of the ployers Insurance of Wausau
of Wausau, Wisconsin.

Subscribed and sworn to
before me this 10th day
of e.ptember I-84:

Sincerely,





Jones&Laughlin
QUALITY CONTROL METALLURGICAL
BASIC STEEL EASTERN DIVISION

Sep. 12, 198A

Noland Co.
P. O. Box 3069
Kinston, N. C. 28501

C_ERTIFICATE OF COMPLIANCE

This is to certify that Continuous Weld pipe

Black or Galvanized, Standard or Ex.ra Strong, so ordered by

you to ASTM AI20/ASTM A53 Type F and Electric Weld pipe A-1/2" O.D.

thru 12-3/" O.D. Standard or Extra Strong, Black or Galvanized,

so ordered by you to ASTM A53 Grade B, was produced in the

United Sates of America and tested in accordance with all the

requirents of the above stated specifications.

’esSeoIQuality Cont Supervisor
Sworn t and subscribed before meWelded Tube

JONES&LAUGHLIN ;:r





-- Cr:F:IF:IO COF:)I::,I=F:I I:=F:IOIDUCTS; CO.

A member f The Marmoe Group of companies

P.O. Box 81
East St. Louis, Illinois 62202
618/337-6000

13 April,

Noland Co.
2700 Warwick Ave.
Newport Nes, VA

Attn: Glen Gray

Gentlemen:
i

We hereby certify that our Alloy C12200 Seamless Copper Water
Tube Types K & L supplied for your oiler number 26011E 76635
complies with the applicable requirements of ASTM Specification
B-88 and Federal Specification W-T-799.

Yours very tzly,

CERRO COPPER PRODUCTS CO.
A Member of The Marmon Group of Co.

atory Director

STATE OF ILLINOIS )
County of St. Clair

SS

Subscribed and sworn to before me this 13th da of April, A.D., 198@.





Date

Customer

Street No.

City & State

Order No.

Attention

Contractor

Address

Contract No.

Job Description

Location P.....

PRODUCT SPECIFICATIONS
CERTIFICATION OF CONFORMANCE

Mueller Brass products are manufactured in conformance to the latest revisions of the following recognized
industry standards.

WROT COPPER ANE COPPER ALLOY SOLDER JOINT PRESSURE FITTINGS To ANSI B16.22.

[] CAST COPPER ALLOY SOLDER JOINT PRESSURE FITTINGS To ANSI B16.18.

[] CAST COPPER ALLOY FITTINGS FOR FLARED COPPER TUBES To ANSI B16.26.

[] STREAMLINE COPPER WATER TUBE TYPES K, L & M To ASTM B88 and WWT-799.

[] REFRIGERATION FLARE-TYPE FITTINGS To SAEJ513, and Military Standards MS-16993,
MS-35867 thru MS-35873 inclusive, MS-35919 and MS-35926.

[] STREAMLINE COPPER REFRIGERATION SERVICE TUBE To ASTM B280, and WWT-775.

[] STREAMLINE NITROGENIZED ACR HARD DRAWN COPPER TUBE To ASTM B88- Type L,
in accordance with ASTM B280.

OXYGEN SERVICE TUBE To ASTM B88, Types K and L hard drawn lengths only in accordance
to CDA cleanliness specifications and NFPA 56F, Seamless Copper Tube cleaned
for Oxygen Gas Service.

[] WROT COPPER AND COPPER ALLOY SOLDER JOINT DRAINAGE FITTINGS DWV To ANSI B16.29.

[] CAST COPPER ALLOY SOLDER JOINT DRAINAGE FITTINGS DWV To ANSI B16.23.

[]

[]

[]

Subscribed and sworn to before me this

STREAMLINE COPPER DRAINAGE TUBE- DWV TO ASTM B306.

COPPER PIPE TO ASTM B42. /f ,, //

RED BRASS PiPE To ASTM B43 Can be supplied in hard temper.
’, -"0/"

Yours truly,





THREADEO PiPE lelTllNU:

iRON

iON

SNONZE

STANLEY G. FLAGG & CO., INC.

September i0, 1984

THNEADL.ESS PiPE FITTINGS:

RONZ[ Ir FL.OW

AST NONZ SOLDER

P.O. Box 3069
Kinston, North Carolina 28501

Attention: David Dildy

For: Enlisted Personnel HDusing
#82-B-22-44
Cmp Lejeune, North Carolina

Subject: CERTIFICATE OF OMPIJASK

This is to certify that the fittings manufactured and/or supplied by
Stanley G. Flagg & Ozmpany, Inc., ccmply with and conform to specifications

Fed. Spec. W.W.-P-521
ANSI B 16.3 0Dimensions)
A.S.T.M. A-197 (Chemical and Physical pecperties)
A.S.T.M. A-153 (Galvanizing)
ANSI B-2.1 pipe Tnreads)

E MAT,T,VA.BT,V.. IRC
ANSI B 16.3 9imensicns)
A.S.T.M. Std. A-197 (Chnical and Physical Properties)
A.S.T.M. A-153 (Galvanizing)
ANSI B-2.1 Pipe Threads)

C0mparty





Noland Cpany
Certificate of Ocpliance
September 10, 1984

Page -2-

BLACK AND G%I,VANIZED STANDARD STEEL NIPPLES NELDD)
(Specifications A.S.T.M. A-120)

Standard Black and Galvanized 1/8" thru 4"

BLACK AND CLANIZ3 EXTRA HEAVY STEEL NIPPLES LD)
(Specifications A.S.T.M. A-120)

Extra Black and Calvanized 1/8" thru 4"





EIVlPIRE TOOL & IViFG. CO., INC.
P.O. BOX 928 MANCHESTER, CONNECTICUT06040-0928

TELEPHONE (203) 647-1431

,eptember 12, 1984

No 1. a,nrt Company
North

Einstein, N(,rth (.Jr,:)lin. 25801

ii t.ont, ion: ])avid I)ildy

Subject: iilito. ry housing #82 B2244

])ear lJavid: ,’

J,;mpire i,ii, e hangers meet anuf,cturers stand-

ardizaLion soci. et,y //31’-69 ;n(t };SI;-58. All our

han.ger’s conform o the I’edera.1 Specification
r-It-171 which includes S1"-69 and SP-58.
These are specifications for material applica-
tion (69) and mterial design (58). Refer to
the copy of page ’i!56 which I have enclosed.
You wiII note tha,g e,..,eh hang,er has a specific
(]o-ernment Tyle No.

IF you need qovernment Type No. ’s thai a.re

tof listed on p..’:e 56 of our catalog, pIease
,dvise and I ’ill sui.i,ly tCbe information
re(ui red.

If you b,<:,ve any quest, ions, plese call either

Jack ,,arrmton or myself ai 800-243-4844.

TItC,/ec
Lnc 1 osure

PIPE HANGERS & SUPPORTS, METAL STAMPINGS, CUSTOM





FEDER i ATION WW-H-171

AD,4
ITEEL .LEV S

SIZES

GOVT. TYPE

EMPIRE FIG

MI SPLIT
PIPE RING

W/WO TRN BKL
ADJ.

SIZES ," THRU

Y’ THRU 4" TUB.
GOr. TVPE 11

EMPIRE FIG. 4

STEEL
DOUBLE BOLT
PIPE CLMP

E ’."

GOVT. TYPE

EMPIRE FIG. 189

LIGHT DUTY
CLEVIS HANGER

SIZES %"
THRU 4"

GOVT. TYPE 12

STEEL
PIPE CLAMP

Si2ES 1’:" TH.n.I
24" I$

GOVT TYPE 4

EMPIRE FIG. 21;

FORGED STEEL
TURNBUCKLE

SIZES %" THRU
1" ROD

ADJ. Mi

SWIVEL
PIPE RJNG

SPLIT RING
JZE =’ THRU

8" IS

GOVT. TYPE 6

EMPIRE FIG. 19

FORGED STEEL
CLEVIS

SIZES %" THRU
I" ROD

GOVT. TYPE 13

STEEL
CONCRETE
INSERT

CENTER
I-BEAM
CLAMP

WELDED
A’rrACNMENT

AS SHOWN OR
INVERTED
LESS BOLT

GOVT. TYPE 22GOVT. TYPE 21GOYT. TYPE 19

GOVT. TYPE 14

MI OR STEEL
C-CLAMP

SIZES
THRU

GOVT, TYPE 23

EMPIRE FiG.

STEEL BAND RISER C,MP
HANGER

SIZES ;.

" T;RU " TUB

GOVT. E GOVt. PE

EMPIFiE FIG. 31 EMPIRE FIG 5
N FIG. 31CT AND FIG. 50CT

ADJ. M!

TURNBUCKLE

%" ROC

GOVT, TYPE IS

EMPIRE FIG, It

U
U-BOLT

SIZES 1/2" THRU
24" IPS

GOVT. TYPE 24

MI SOCKET
ONLY FOR S

SPLIT RING HGR.

S:Z_rS %" THRU
:%" ROD

GOtrT. TYPE 15

SIZES
4 IPS

’ THRU 3 TUB.

GOVT. TYPE

EMPIRE FIG.
41 & 41BT

ADJ.
SWIVEL RING

HANGER

%," THR 4" TUB

GOVT. TYPE 10

EMPIRE PIG. 310
AND FIG. 310CT

ORGED STEEL
WELOLES$

EVE NT

S!ZES THRU
It/= ROD

GOVT. TYPE 17

MP;R FiG. 3

OFFSET
J-HOOK

SIZES " THRU

GOVT. TYPE 7

EMPIRE FIG. $1 EMPIRE FIG. 150 EMPIRE FIG. 66 21 & 23 EMPIRE FIG. 137 AND 41CT EMPIRE FIG. 146

I ANGLE I STEEL Pl. I SEL PIPE i ,.su.* I S,NGLE/ " !

i = i LINES D i i iI AND ]?2pING I AND G. I INSULTED I I .i
I 1 I I I COPPER TUBING I I I
I o, I O.EB I PS I I I

’_ I EMPIRE FI.. I EMPIRE FIG. I I I I

......................................





.A. RMS.’rRONG VORTEX AIR SEPARATOR
SUBMITTAL DATA

File No: S035.9ssj
Date: April 5, 1982j
Superede 5035. 955
Date: Seot. 20, 197

MODELS:

CUSTOMER

ENGINEE

SPECIFITION FEBEN

VA-2 TO VA-12 LESS STRAINER
VAS-2 TO VAS-12 WITH STRAINER

CUSTOMER’S,,zORDER NO.1 ARMSTRONG REFERENCE

JOB REFEREaNCE

QUOTATION REFERENCE

MODEL NUMBER MAXIMUM FLOW

CONSTRUCTION OF’ VORTEX ATR SEPAPTOIq

Fabricated steel shell constructed according to ASMECode
for Unfired Pressure Vessels.

Form U-IA Manufacturer’s Dar Sheet signed by N.B.
Inspector provided in accordance with ASME Code for the
following units ONLY: VA5 VAS5 to VA12 VAS12
inclusive.

Certificates are not required, and are not available, for smaller
Units VA2 VAS2 to VA4 VAS4 inclusive.

Connections provided for
(a) Main inlet and outlet flow
(b) Air connections for line to compression tank
(c) Drain flushing connection at bottom to eliminate

dirt and sediment
(d) With strainer (ti" without strainer

REMARKS AND/OR ACCESSORIES

DIMENSIONS: SEE REVERSE SIDE

WORKING CONDITIONS
MAXIMUM WORKING PRESSURE 125 psi

.MAXIMUM WORKING TEMPERATURE 350OF
YDROSTATIC TEST PRESSURE 200 psi

SPECI FI CATIONS

VERTICALLY MOUNTED AI R SEPARATOR HAVING
STEEL TANK WITH TANGENTIAL INLET AND OUT-
LET FOR SEPARATION OF AIR IN HYDRONIC SYSTEM
AND TO ACT AS A SEDIMENT TRAP.

SUITABLE FOR PIPE-LINE MOUNTING.

PREPARED BY:, ...i.........ii’...I.,...’/.........I.

Form No. 6429-E

?=,.
Armstronq

HUMPS
ARMSTRONG PUMPS INC.
North Tonawanda, N.Y. 14120



DIMENSIONAL DATA ARMSTRONG VORTEX AIR SEPARATOR

NOTE6’

l. INLF-T AND OJTLET CONNECTIONS
’A ARE APT FOB SIZES 2"
TO 3" AND IS0# A.S.A. (F)
FNGED FOR SIZES 4" TO 12"

2. LT HOLES IN ALL FLGES
SADDLE TICAL

MAXM WORKING PRESSURE
125 PSIG

/MAXIMUM WORKING350OF TEMPERATUBEouTLET/--l /

B" N AIR .
"A"OUTT (SEE NOS & 2)

AINER

" NFT FOR Z"NFr F B" NPT FOR
CLEANOUT DRAIN AND DRAIN

(3" NFr ON SIZES BLOWDOWN
VAS-2 & VAS-2)

"A" INLET (SEE NOTES & 2)

F" (APPROXIMATE)

MODEL NUMBER

LESS WITH
STR, STR. A

VA-2 VAS-2

VA-2| VAS-2| 21

VA-$ VASo3

VA-4 VAS-I

VAS 5

VA-6 VAS-6

VA-8 VAS-8 8

VA-10 VAS-10 10

VA-12 VAS-12 12

DIMENSIONS (IN INCHES)
E F ElFB C D H J K

LESS STRAINER WITH STRAINER

6 lO 18-1/2 6 1/2 19-1/ 7-1/8 6-1/8 5-13116 1-31q

7 12 18-7/8 5-718 19-5/8 6-31q 6 6-718 1-718

7-112 Iw 20-3/8 6-518 ?1-1/2 7-3/q 6-1/q 8-718 2-9116

I-II2 9-1/2 18 2q-II2 7-31q 25-112 8-3/q 7-11q I1 3-118

I-1/2 11 20 LuPnuuJqq"mmgq 28-3/q 9-5/8 8-1/8 13-1/8 3-518

1-112 12-1/2 2q 31-1/R 9-518 32 318 10-3/q 9Lll8 16-318 q-11116

2

2

MAX. MAX. APPROX.
FLOW FLOW WEIGHT LRS.
USGPM USGPM
LESS WITH
STR. STR. LESS WITH

STR. STR.

60 60 22 25

90 90 27 30

180 180 33 36

310 310 65 75

500 98

910 725 lqO 150

1250 270 280

2000 390 qoo

2800 830 1030

16 ’28 39-318 12 q0-318 13 11-318 20-112 5-11116 1850

20 32 q6-7/8 13-3/q q7-7/8 lq-3/q 13-1/8 2q-1/2 6-5/8 3550

26 38 57-3/8 16 58-3/8 17 15-3/8 30 8-5/8 q700
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I Lot FLEX-HOSE stainless steel flexible pump connectors.

Submitted under Section 15801, page 15801-19, paragraph 6.3.7.
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i CORRUGATED HOSE
& BRAID S/S

PLATE STEEL FLANGE
150* DRILLING
FLAT FACE

-:EOR SAFE WORKING PRE,SSURE ABOVE 70F.
TIMES CORRECTION FACTOR OF

MULTIPLY

FOR TEMP
ABOVE 70F

TEMPeF FACTOR

7O 1.00

200 .94

30 0 .88

400 .83

PIPE
SIZE

5

6 ./.. 2

REQUIRIED TEMP.

A PRES@ 70

250

250

200

200

200

200

PRESSURE

QTY

1.0 150

150

I

SHOWN AT "/OF

CUSTOMER

PROJECT /"?I’

iENOINEER DE’WEy

PART NO. ""

R o. NO.

120 LEO AVE. SYRACUSE, N. Y. 13206

DESCRIPTION

STAINLESS -STEEL
PUMP CONNECTOR





Armstronq
YUMPS

MODEL AET

ARMSTRONG
ASME EXPANSION TANK

SUBMITTAL DATA
CAPACITIES 15 GALS. THROUGH

Painted [] Galvanized

File No: 5035.96
Date: Apr. 25, 1983
Supersedes: 5036.96
Date: Jan. 25, 1982

505 GALS.

CUSTOMER

ENGINEER

CUSTOMER’S ORDER NO.

IO8 REFERENCE

ARMSTRONG REFERENCE

LOCATION

SPECIFICATION REFERENCE

4;),,,,,,,, ,", ,"y : ,t

B

NOTES:

I.

2.

NB HORIZONTAL EXPANSION TANKS

MAXIMUM TEMPERATURE 650"F

Tanks are constructed to the ASME Code
for Unfired Pressure Vessels.

Tanks are registered with National Board
of Boler and Pressure Vessel Inspectors.

Tell tae holes are furmshed in Lieu of
inspection opening on sizes through 135
as. Two 2" plugged inspection openings
are provided on szes 175 8ls. through
505 ga.ts.

Gauge glass tappings included. (Fittings
not furnished by Armstrong Pumps Inc.)

E Tanks painted with one (I) coat
red oxide enamel.

[] Tanks gvamzed.

REQUIRED
MODEL

TANK
NO.

FIING

TMA-12 AET 12 x 33
TMA-12 AET 12 51

CAPACITY A B C D
GALS.

15 12" 33" 8" 4"
24 12" 50-1/2" 8" 4"

TMA-14 AET 14 x 48 30 14"
TMA-14 AET 14 63 40 14"
TMA-16 AET 16 72 60 16"

48" i0" 5"
63" I0" 5"
72" 2" 6"

62-i/2" [6" 8"
78" 16" 8"
65" 20" i0"
72" 20" I0"

TMA-20 AET 20 62 80 20"
TMA-20 AET 20 78 I00 20"
TMA-24 AET 24 x 65 120 24"
TMA-24 AET 24 72 135 24"

TM AT 30 x 62 175 30" 62-1/4" 22" tl"
TMAL AET 30 x 77 220 30 ’I/7’" 22" ii"
TMAL AET 30 84 240 30" 84" 22" ii"
Tf-L AET 30 105 305 30" 105-3/4" 22" ii

TMAL AET 36 71 285 36" 71-1/4"
TMAL AET 36 x 93 400 36" 93-I/2"
TMAL AET 36 120 505 36" 120-3/4"

.T. m. g. .=.

Form No. 6552-E

28" 14"
28" 14"
28" 14"

E F WEIGHT WORKING
NP’r I,l: PRESSURE

7" I" 46 150#
7" I" 64 150#

8-3/8" I" 67 150#
8-3/8" l" 85 150#
9-I/4" I" 115 150#

to" t" 134 125#
10" l" 166 125#

-1,,’9" [" 99 125#
ll-i/a" i" 219 125#

13-1/2" 1-1/2" 304 125#
13-1/2" i-I/Z- J54 IZD#
13-1/2" 1-1/2" 394 125#
13-1/2" 1-I/2" 459 125#

14-3/4" 1-i/2" 498 125#
14-3/4" 1-1/2" 647 125#
14-3/4" 1-1/2" 802 125#

ARMSTRONG PUMPS INC.
NORTH TONAWANOA. N.Y. 14120





ARMSTRONG
SUBM ’?’L DA’A

AIR CONTROL DEVICES FOR HYDRONIC SYSTEMS

psig WORKING PBESSURE- 250F MAXIMUM OPERATING TEMPEBATURE

CUSTOMER CUSTOMER’S ORDER NO. ARMSTRONG REFERENCE

ENGINEER

SPECIFICATION REFERENCE

JOB REFERENCE

QUOTATION REFERENCE

SIZE 1

SIZE

No. Re q.

TIA TANK AIR FITTING

12 16 18 20 24 L

o,. 3, z.,..’,.4

ARMSTRONG PUMPS INC
NORTH TONAWANDA. N.Y. 1412

Litho in
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BYPASS FEEDERS FILTER BAG KITS

Bypass Feeders are designed to provide you with a rugged and

dependable chemical solution feeder for boiler, hot and chilled water,

or other liquid system com’patible with our materials of construction.

Simplicity of operation is inherent in these feeders. Flat Bottom
and Dome Bottom Feeders use a unique quarter turn cap with

a large 3" fill opening. High Pressure Feeders have a 1"
threaded top fill inlet for installation of customer

prov!ded manual valve and fill funnel.

Filter Kit Bag Systems for Flat and Dome
Bottom Feeders will allow your Feeder
to REMOVE SOLIDS from your
system such as welding slag,
rust chips, loose scale,
precipitates, etc.

3/4" Straine Plast,

3/4" Hose Bib IDrain/ 12S PSI

3/4" Gate Valve 12S PSI

Air Release Valve 125 PSI

1" Gate Valve- 125 PSI

3/4" Throttle Valve 300 PS,
314" Gate Valve- 300 PSI

1" Gate Valve 300 PSi

Funnel HP Series





MODEL NUMBERS DIMENSIONS " OPERATIN6 DATA

MODEL
NUMBER

2HD

A

" 6"

21" 10" I(P4’

42" 10" 31W’

D E

31/2" None
3]" None

APPROXIMATE
CAPACITY

Gallon
Gallon

12 Gallon

MAXIMUM
WORKING
PRESSURE
200 PSi
20o
200 PSI

APPROXIMATE
SHIPPING
WEIGHT

’21 Ibs.

34 Ibs.
59 Ibs.

2 Gallon 200 PSI
’s Ga,i’0n 200
12 Gallon 200 PSI

23 Ibs.

6’ Ibs,

111bs.

20 Ibs.

32"lbs.
58 Ibs.

HP-21/2-LEG 31/" 6" 12%" I" 9’i 2V=Gallon 300PSI
G HP-5-LEG 301/2" 10" tO/ 1" ?!/" 5 Gallon 300 PSI

MATERIALS: Mild Steel Cast Iron Buna N."O" Ring Maximum Temperature: 212F.

TYPICAL INSTALLATIONS (Conne,in Plumbing Not Included)

Flat Bottom Feeders
-:---:-= require no legs. They

,o- ma. be drained to the
--? level of the lower side

,-J outlet. Large 31/2" fill
opening with Quick

." :). i "..;
Open Cap inch.ded.

:-,,-.:-’:=:C Dome Bottom FdI

" include legs. They may

= be fully drained urough
bottom outlet.

/ 3" fill mng ith

uick Open p includ-

High Pressure Feeders
may be fully drained
through bottom outlet.
21/2, 5, and 12 gallcn
models include legs.
fill opening for custom-
er provided valve and
funnel.

allow yOlIIo:,REMOV
.)LIDS]m your system
uch ldi dag,
rt ch i ale,
cipi, etc.
led Iction Bul-

availS.
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SUBMITTAL DATA
ORDER NO.2_2.-_lll6R_.

DATE __./__/_8

PROJECT: Unaccompanied Enlisted Personnel Housing
Marine Corps Base
Camp LeJeune, North Carolina
Contract #N62470-82-B-2244

CONTRACTOR: Ramsey Air Conditioning Company
P. 0. Box 1333
Jacksonville, North Carolina 28540

VENDOR: Spirax Sarco Company & North American Safety Valve

Product:

Domestic Hot Water Storage Heater

1 l-l/4" Series 25P cast steel steam pressure reducing valve in
conformance with Mil Spec V16733C.
1888#/hr 100 psi to 20 psi) See attached Bulletin 650 &
50-K29.

TAG: PRV#1

1 Steam Relief Valve 1888#/hr set @ 30 psi in conformance with
Mil Spec V-18634B. Body constructed of carbon steel with stain-
less steel trim, carbon steel spring rated to 400 degrees and open
lever. See Drawing 1900H.
TAG: Relief

2 3/4" FT-30 float and thermostatic steam trap (200 #/hr @ 20 psi)

2 ll/2" FT-30 float and thermostatic steam trap (1900 #/hr @ 20 psi)

2 l-l/2" Series 25T-2 cast iron temperature regulator. (919 #/hr @ 20 psi
(100 degrees 160 degrees temperature, range) See attached
Bulletin K-29.

APPROVAL REQUIRED_..,’,2. / MATERIAL WILL NOT BE
ORDERED UNTIL RECEIPT

,S. APPROVED DRAWIHGS
HOFFMAN & HOFFMAN, IN

HOFFMAN & HOFFMAN, INC.
Greensboro, N. C. Asheville, N. C. Charlolte, N. C. Raleigh, N. C. Roanoke. Va. Charleslon, S. C. Columbia, S. C. Greenville, S. C.





Pae 2 of 2

SUBMITTAL DATA
ORDER NO. _2_2=.III6R _& ?2-

DATE /4/84

Convertor:

1 1-1/2" Series 25P cast steel steam pressure reducing valve in
conformance with Mil Spec V16733C.
(3409 #/hr I00 psi 20 psi)
See Attached Bulletin 650-K-29.
TAG: PRV #2

i Steam relief valve 3409 #/hr set @ 30 psi in conformance with
Mil Spec V18634B. Body constructed of carbon steel with stain-
less steel trim, carbon steel spring rated to 400 degrees and
open lever. See Drawing 1900 K.
TAG: Relief

2 1-1/2" FT-30 float an4 thermostatic steam trap (3500 #/hr @ 20 psi)

Flash Tank:

I 2" FT-20 float and thermostatic steam trap (10,600 #/hr @ 2 psi)

High Pressure Drid:

3 1/2" HM-34/6 cast steel inverted bucket trap.
300#/hr @ i00 psi.

i 3/4" RM-34/8 cast steel inverted bucket 2rap.
800 #/hr @ lO0 psi.

Greensboro, N.C. Asheville, N. C.

HOFFMAN & HOFFMAN, INC.
Charlotte. N. C. Rale,gh, N. C. Roanoke, Va. Charleston, S. C. Columbia. S. C. Greenville. S. C.





23
20

IB

IB

19

16
IT
14

15

13
II
I0

4

aRE.
NON| NC IIR

BASE 1905 I616
1920 1926

EOUCTOR TUBE
NOZZLE
AOJUSTING RiNG

AOJUSTING RING PiN

RiNG PIN HERO
RING Pin STE|

AOJ RING Pin GASKET
OISC
DISC RETAINER
OlSC ROLOER

I0 GUIOE
GUiOE SLEVE
GUIOE FLANGE

11 GUIOE GASKET
12 80NNET
13 BONNET GASKET
14 BASE
15 STUO NUT
16 SPINOLE

SPINOLE HERO
SPINOLE STEN

17 SPIROLE RETAINER
19 SPRING RASHER
19 SPRING

TYPES 1600Nc

TYPES 1900Hi

20 kOJUSTING SCRE|

21 AOJU$TING SCRE| NUT
22 CAP
23 CAP GASKET

NATERIAL

/STN A216 GRAOE |CO CARBON STEEL
ASTN A217 GRAOE aCl ALLOY STEL
AST| AA/B TYPE 304 STAINLESS STEEL
ASTH AI82 GNAOEF316 SIAINLESS STEEL
kST| A351 GRAOE CA-15 STAINI(SS SEEL

AISI 416 STAINLESS STEEL
AISI 416 STAINLESS STEEL

kISI 316 STAINLESS EEL-ASBESTOS FILLO

ASTN A419 TYPE 316 STAINLESS STEEL
1/-TPN CONDITION STAINLESS STEEL

ASTH k4T9 TYPE 304 STAINLESS STEEL

ASTH A479 TYPE 430 STAINLESS STEEL
AST| A278 GRAOE 410 CONOITION STAINLESS STEEL

SOFT IRON
ASTN A216 GRAOE |CO CARBON STEEL
SOFT iRON

ASTN AI93 GRAOE 97 ALLOY STEEL
kSTH AI94 CLASS STEEL

ASTH A276 GRAOE 414 STAINLESS STEEL TO ENG. INST. NA-7
AISI 416 STAINLESS STEEL
17-7PN CONOITION k STAINLESS STEEL

AISI CIOI6 CARBON STEEL

CARBON STEEL (PHOSPHATEO)

TUNGSTEN STEEL (NOTE 2)

ASTN A276 GRAOE 41A STAINLESS STEEL TO ENG. INST, HA-7

AISI 416 STAINLESS STEEL
AST| A216 GRADE 1lC6 CARBON STEEL (NOTE l)

AISi 316 STAINLESS STEEL ASBESTOS FILLEO

NOTES:
t. CAP IMTERiAL ON IO05N. 190ON. t918H, IB20N, ANO 1923H I$

AISI C1030 CARBON STEEL.

2. SPRINGS BITN |IRE SIZE I/2" l SHALLER |ILL BE SUPPLtEO
IN INCONEL X-750 HATERIAL.

INLET
(EXCEPT AS NOTED)TYPE OUTLET

1905Hc 1-1/2" 150# ANSI 3" 150 ANSI
1905Nt $T’O OF OR RJ ST’O RF

1906Hc
tOOBNt
191Oflc
1BIGHt

IOI2HC
1912Nt

1614N
IBIAHt

IBIBH
19IBXt

1920Nt.

1922Rt

1624NT

1926Ht

I-I/2" 300# ANSI
$T’O RF OR RJ

150# ANSI
ST’O RF

2 300# ANSI 3" 150# ANSI
$T’O RF OR RJ ST’O RF

2" 600# ANSI 3" 150# ANSI
$T’O RF OR RJ $T’O RF

2" 600# ANSI 3’" 150# ANSI
$T’O 8F 0 nJ $T’O RF
|" 1500# ANSI
ST’n qf OR NJ
2,’, 300 ANSI
$T’O RF Oil RJ

3" 300# ANSI
ST’O RF

3" 150# ANSI
$T’D RF

600# NSI 3" 150# ANSI
ST’O RF OR RJ ST’O RF

2" 900J ANSI
T’O RF OR RJ
2" 150 ANSI
$T’O RF OR RJ

3’" ISO ANSI
ST’O RF

3" 300/ ANSI
$T’O RF

A 8 0

5--I/0 1-7/B 19-1/2 t--1/9

5-1/6 ,-7/8 19-1/2 6-1/8

5-1/6 4-7/8 0-1/4 9-1/6

-1116 6-316 23 $-7/0

-1/16 G-3/B 26 8.-I/4

|-1/16 6-3/0 28 9-1/4

5-1/8 4-7/6 20,-1/4 6-1/6

-1/6 4-7/B 20,-t/4 0-t/6

6-1/IB 6-3/6 23 6-7/B

6-I/16 6-3/B 26 6-1/,

11/16

11/16

11/16

tl/16

II,’16

II/IB

11/IB

11/16

11,/16

il/16

G K l

I-I/4 I-3/16 12

l-B/16 1-3/16 6 12

I--I-I/161-3/16 12

i-it/16 I-3/8 10 12 19

2-3/16 I-5/’6 14 16 27

2-3/16 t-5/B 14 I| 27:

-It/l| I-3/16 I izI tO

I-II/16!I-3/IB lZi 19

.-3/16 I-3/B I0 12

2.-3/16 ;I-5/! 14 18 27

N P O

19 20 14-5/6

161 20 4-5/9

20 4-,3/4

20 4-7/8

30 5

30 5

20 4--<1/4

20 4--3/4

20 4-7/6

:!0

X

3-3./6

3-3/8

3-3/0

3-3/8

5-$16

6-5/B

3-3/8

3-3/B

3-3/6

5-/6

CONSOLIOATEO SAFETY RELIEF VALVE

APPOX 1
60

85

130

140

140

ALEXANORIA, LOUISIANA

,190.0,H





16

t7

15
IA

11

10

NDMENCIAIIIHF NATIRIAL
NO.

PAS 1905-I916 ATM A216 DRAflE I,R ARRON TEFI
1020-1920 /SIN A21! GHAOE 11 ALLOT IEEL

EOUCTOR TUBE A$TN 0479 TYPE 304 STAINLESS STEEL

NOZZLE ASTN AI82 GRAOE F316 STAINLESS STEEL
AOJUSTING RING lOS CHROME STAINLESS STEEL TO (NO. INST. MA-12
AOJUSTING RIND

RIND PIN NEAR AISI 416 STAINLESS STEEL
RING P1N STEM AISI 416 STAINLESS STEEL

AOJ. RING PIN GASKET AISI 316 STAINLESS STEEL ASBESTOS FILLED
OISC kSTN 0479 TYPE 31B STAINLESS STEEL
OlSC RETAINER 17-TPN CONOITION STAINLESS STEEL
OISC HOLDER ASTN 0351GRAOE CFB STAINLESS STEEL

I0 6UIOE
GUIOE SLEEVE ASTN k479 TYPE 430 STAINLESS STEEL
GUIOE FLANGE ASTN 027B GRAOE 410 CONOITION k STAINLESS STEEL

II GUIDE SKET SOFT iRON

12 BONNET ASTN 0216 GRAOE C9 CAR90N STEEL
13 9WNET GASKET SOFT IRW
14 BASE STUO kSTN A193 GRAOE B7 ALLOY STEEL
15 STUO NUT ASTN AI94 CLASS STEEL
10 SPINOLE

SPANGLE HERO ASTN k27G GRAOE 414 STAINLESS STEEL TO NG. INST. MA-7
SPINOLE STEN klSI 418 STAINLESS STEEL

17 SPINGLE RETAINER 17-TPN CWOITION STAINLESS STEEL
16 SPRING lASHER kiSI C1020 CARBW STEEL
Ig SPRING

TYPES 1900Kc CARBON STEEL (PNOSPNATED)
TYPES 1900Kt TUNGSTEN STEEL (NOTE I)

20 AOJUSTING SCREI ASTN A27G GRAOE 414 STAINLESS STEEL TO ENG. IIT.
21 kOJUSTING SCRE| NUT AiSI 416 STAINLESS STEEL
23 CAP kSTM 0210 GRAOE HCD CARBON STEEL
23 CAP GASKET klSI 316 STAINLESS STEEL ASBESTO FILLEO

NOTES:
L. SPRING NATRIAL. HIRE SIZE I/2" ANO SIIALLER IS INCONEL 6-750.

-?

INLET
(EXCEPT AS NOTEO)TYPE OUTLET

1505Ka 3" 150# ANSI 4" 1501 AN$1
1905At STO.RF OR RJ STO. AF
190BKc
t906Kt

91 OKc
1910Kt STO.RF OR RJ

1512Kc 3" 600P ANI
IOI2Kt $TD.RF Oil RJ

1OI4Kc
1914Kt

3" 300# ANSI
STO.RF OR OJ

3’" 300# ANSI

3" BOW ANSI
STO.RF OR RJ

4" 150 ANSI
STO. MF

3" 1500# ANI
STO.RF OR RJ

4" 150# ANI
STO. RF

4 " 150 AN$1
$TO. RF

6" 10 ANSI
STO. R

1916Kc 3" 1500# ANSI "30M ANSI
IBIBKt STO.RF OR RJ STO. RF

1920Kt 3" 300# ANSI 4" 150# ANI
STO.RF OR RJ $TO. RF
3" 6ON ANSI 4" 150# ANi

122Kt STO.RF OR RJ STO. RF
3"900 ANSI 4"150# ANSI

IB24Kt STO.RF OR RJ STO. RF

1$28Kt 6" 300 ANSI
$TO. RF

APPROX.k B O G K L i N P O R HEIDHT

6-118 6-318 29 7-3/4 tl/18 1-15116 1-51| 14 I| 27 30’4.3/4 5-518 140

6-116 6-3/0 28 7-3/4 11110 1-15/10 1-5/| 14 10121 30 4-3/4 5-5/0 140

7-1/4 7-1/0 26-1/4 7-3/4 11/16 2-3/15 I-5/B 14 IB 27 30 4-3/4 5-5/6 105

7-3/4 B-it2 35-1/4 10-1/2 11/18 2-9/16 2-1/4 120 24 36 44 6-1/4 6-112 320

CERTIFIEO:/I

COIOLIOATEO SAFETY RELIEF VALVES

DRESSER INDUSTRIAL VALVE INSTRUMEHT DIVISION

l I14i74 I"t
REV. 1’OlTE J.llO;iL ENGII" I900K,





One of he White Consolidated Industries

1951 26th ST. S.W. P.O. BOX 119, ALLENTOWN, PA. 18105 MAY 1982
PHONE 215 797-5830 TELEX #84-7434 , L..

25 Series Engineering Data

25P-25BP
25PA-25P!

Y2" to 2" sizes have
screwed connections

E

Yl" to 2" sizes have
screwed connections

THERMOSTATS FOR
25T REGULATORS

p., Rain copper buJb, 8-foot braSS-
armored capillery tubins

Copper bulb, union connection,

E. Teflon-covered bulb, 8-foot
Tetlofl-coverad capillary tubin

Rain copper bulb. flanged
T.-/I necUon with adjustable exten-

capillary tubing

Copper bulb, union connecbon

T- with brass well, &foot brass-
armored capillary tubing

illary tubing

Rain copper bulb, brass extafl-

-=’ sion well =, S-foot brass-
armored capillary tubln8

Rain copper bulb. Type 316
TaQ stainless steel extensior, well%

8-foot brass-armored capillary
tubin

Rain copper bulb.

mlmmm steer wall mountJn8 bracket. B-
foot brass.armored capillery
tubing

P.’t re,In tainlesa stl hu,b.

Stainle$s steel tubing.

Stiinles steel bulb union

T’lt ection.

B’ Stainless steel tubing.

T-12
Union extenslo plus bulb
sembly with Offset, 8-fcot
brail-ermored plllatublnl.

Sa pilla turnin il f

21/:z to 4" sizes have
flanged connections

6" size has
flanged connections

CERTIFIED

FOR:

2" to 4" sizes have
flanged connections

6" size has
flanged connections

NAME OF JOB."

CUSTOMER"

SARCO ORDER NO:

Size

IV,"

2

2V="
3

A
A 250 B C C D

Lb=.

SV 7s/ 9s6 12s/

7 8 I0 12 71

Net
E | Wt.

Lb.*

17 19= 44

17= 19= 44

19V= 21V 69

25 27 I
26 28 188

28 31 284

26 28 60

*In the 2/ to 6" sizes, dimension A is for 125 lb. ANSI flanged,
and dimension A is for 250 lb. ANSI flanged bodies. Net weights
are based on 25P for 250 lb. flanged bodies.

e’=ltS/t" Lets for PA without internal spring. Add for
Type PI .
BY.





25E 25TE 25PE 25PT

Y2" to 2" sizes have
screwed connections

2Y2" to 4" sizes have
flanged connections

E

Y" to 2" sizes have
screwed connections

E

2V" to 4" sizes have
flanged connections

C

2" to 2" sizes have V" to 2" sizes have
screwed connections screwed connections

E

2Y2" to 4" sizes have 2Y2" to 4" sizes have
flanged connections flanged connections

B

6" size has 6" size has 6" size has 6" size has
flanged connections flanged connections flanged connections flanged connections





CAPACITIES FOR STANDARD 25P-25PA-25PI-25PE VALVES
pounds of saturated steam per hour

INLET OUTLET NOMINAL VALVE SIZE
STEAM STEAM

P.ESSU.E, P.ESSU.E. 1/2" 3" 1" 11/ 11/2" 2" 21/2 3" 4" 6"
PSIG PSIG

10 95 175 285 380 540 950 1,500 2.000 3,100 7,000

5 135 250 405 545 780 1,365 2,185 2,890 4,480 10,17015
3 155 285 465 620 880 1,550 2,470 3,260 5,080 11,440

12 120 230 365 490 700 1,225 1.960 2,590 4,025 9.100

20 8 155 290 470 630 900 1,575 2,520 3,330 5,175 11,700

0-5 180 335 540 720 1,025 1,795 2.870 3,790 5,895 13,325

15

25 1o
0-7

20

:30 15
0-12

30

40 25
0-28

4O

50 30
0-21

45

60 35
0-27

6O

75 60
0-35

70

85 50
O-43

8O

100 60
0-48

100

125 60
0-62

125

150 lOO
0-76

150

t75 125
0-87

150

200 125
0-103

175

225 15o
0-117

2O0

250 15o
0-131

145 270 435 580 830 1,450 2,325 3,070 4,770 10,790

195 360 580 775 1,110 1,950 3,110 4,110 6,385 14,430

205 385 620 825 1.180 2.065 3,305 4,360 6,785 15,340

155 290 470 630 900 1,575 2,520 3,330 5.175 11,700

220 410 665 890 1,270 2.220 3,555 4,700 7,300 16,510

230 430 695 925 1.320 2,310 3,695 4.885 7,590 17,160

155 290 470 630 900 1,575 2,520 3,330

250 470 755 1,010 1,440 2,520 4,030 5,330

280 525 850 1,135 1.620 2.835 4.535 5,995

5,175 11,700
8,280 18,720
9,315 21,060

190 355 575 770 1,100 1,925 3,080 4,070 6,325 14,300

315 585 955 1,275 1.820 3.185 5,095 6,735 10,465 23.660
350 650 1.050 1.400 2,000 3,500 5,600 7,400 11.500 26,000

280 520 840 1,120 1,600 2,800 4,480 5,920 9,200 20,800

360 670 1.080 1,440 2.060 3.605 5,770 7.620 11.845 26,780

385 720 1,165 1.555 2,220 3.885 6,215 8.215 12,765 28,860

280 525 850 1,135 1,620 2,835 4.535 5,995 9,315 21,060

415 775 1,250 1,665 2.380 4,165 6.665 8,800 13,685 30,940

470 875 1,415 1,890 2.700 4,725 7,560 9,990 15,525 35,100

290 540 870 1,160 1,660 2,905 4,650 6,140

490 915 1.480 1,975 2,820 4,935 7,895 10,435

515 960 1.555 2,070 2,960 5,180 8,290 10,950

370 690 1,115 1,485 2,120 3,710 5,935 7,845

580 1.080 1,740 2,325 3,320 5,810 9,295 12,285

600 1.120 1,815 2,420 3.460 6,055 9,690 12,800

440 825 1,335 1,780 2,540 4,445 7,110 9,400

680 1,275 2.060 2,745 3,920 6.860 10,975 14,500

730 1,365 2,200 2,940 4,200 7,350 11,760 15,540

490 910 1,470 1,960 2,800 4,900 7,840 10,360

800 1,490 2,400 3,205 4,580 8,015 12,825 16,945

860 1,600 2,590 3,460 4,940 8,645 13,830 18,280

490 915 1,480 1,975 2,820 4,935 7,895 10,435

870 1.630 2,635 3,515 5,020 8,785 14,055 18,570

985 1,840 2,970 3,960 5,660 9,900 15,850 20,950

840 1.600 2,540 3.390 4,840 8,470 13,550 17,900

1,075 2.000 3,240 4,330 6,180 10,815 17,300 22,870

1,125 2.100 3,390 4,520 6,460 11,300 18.000 23,900

880 1,650 2,670 3,560 5,080 8,890 14,225 18,800

1,160 2.180 3,500 4,660 6.660 11,655 18,650 24.640
1,250 2,340 3.780 5,000 7.200 12,600 20,160 26,640

925 1,730 2,790 3,720 5,320 9,300 14,900 19,680

1.340 2.500 4.050 5,400 7,720 13,500 21,600 28.600
1,385 2,590 4,180 5,570 7,960 13.930 22,300 29,450

9,545 21,580
16,215 36,660
17,020 38,480

12.190 27,560
19.090 43.160
19.895 45.000

14.600 33,000
22,540 50.960
24.150 54,600

16.100 36.400
26,335 59.540
26,400 64,220

16.215 36.660
28,865 65,260
32,545 73,580

27,830 65,920
35,530 80,340
37,145 83,980

29,210 66,000
38,300 86,600

41.400 93.600

30.600 69.200
44,400 100,360
45,800 103,500

CapadHes are based on an accuracy of regulation of I. P.5.1.
and with pipe sizes to insure reasonable steam velocities.
Refer to pipe sizing chart in Bulletin 650, Page 19.

Bold faced numbers in outlet steam pressure column indicate

pressures at which maximum capacity occurs. Lower outlet

pressures do not increase valve capacity.





25PTE

Y2" to 2" sizes have
screwed connections

2Y" to 4" sizes have
flanged connections

6" size has
flanged connections

STANDARD TEMPERATURE PILOT VALVE
SCALE RANGES SPRING RANGES

Fahrenheit Centigrade Downstream Color

60 to..] 20F. 15 to 50C Pressure Code

1...00 ,.to,.1..60.OF./ 40 to 70C 3 to 30 psig Yellow
120 to 1BOF 50 to 80C 20 to 100 psig Blue

160 to 220o1: 70 to 105C 80 to 200 psig Red

200 to 260F 9.5 to 125C
OPERATING PRESSURES: To 250 psig/17.2 bar

MAXIMUM WORKING TEMPERATURE: 4.50F/232C

MATERIALS OF CONSTRUCTION
MAIN VALVES

Body Cast Steel, ASTM A126 Class B
Valve Trim Hardened Stainless Steel

Valve Spring Stainless Steel
Diaphragm (also 25P pilot) 2 Ply--Hi-Flex Phosphor Bronze
Valve Stem and Guide Stainless Steel

PILOTS
Body Cast Iron, ASTM A126 Cass B
Valve Trim Hardened Stainless Steel

Adjustment Knob Phenolic Plastic
Capillary Copper, Brass Armored. T10

&T11 are Type 316 Stn. 51t.
Pilot Seals Teflon

Standard "E" Solenoid.. 115V, 60 Hz., Gen. purpose NEMA Enclosure.
230V. Coil and Watertight NEMA 4, Explosion-proof NEMA7 Enclosures available.

Size

/4

lye"

2"

2V"

6"

DIMENSIONS AND WEIGHTS

2s0 B C C C C*’ DA Lbs. E E

12|, 181/4

121/4 181/4

123/4 18

13s/s 19s/s

13s/i 19s/s

15 21

21L, 27

221/4 28,

251/4 31,

25/ 28Y

Net Wt
E ETM Lbs.*

20s/8 196 41

20% 196 41

21V8 19s/ 48

22 20 53V

22 20, 53V

23% 22,, 78

30- 29 166Y

30s 29 197/

33s/8 32/m 293V

30 296 560

*In the 2Y2" to 6" sizes, dimension A is for 125 Lb. ANSI flanged and A is for
250 Lb. ANSI flanged bodies. All Net Wts. are based on 25PTE 250 Lb. bodies.





CAPACITIES FOR 25T, 25E, 25T ’, 25PT, 25PTE VALVES
3ounds of saturated steam per hour

INLET OUTLET
I STEAM STEAM
IRESSU RE, PRESSURE.

PSIG PSIG

C.V. FACTORS

t 2 o

2

2

5

110 3

1"12 4

10

tl5 8
5

20 1o
0-5

20

25 15
0-7

24

30 18
0-12

34

40 24
0-18

42

50 35
0.21

50

60 4o
0-27

65

0.35

85

1OO 75
0.48

110

125 90
0-62

130

150 1o6
0-76

155

175 12o
0.87

170

200 14o
0-103

210

250 175
0-131

1.16 3.48

15 45

19

2O
23

21
27

29
37

29
43

3O
37
45

34

47
60

36
50
70

57
70

63
81

86
110

90
128

95
11o
135

I01
140
180

107
145
205

1o5

106
131

117
151

160
205

167
238

210
25O

190
265
335

2O0
270
385

10.5

140

170

171
211

189
245

26O
332

270
386

285
335
4O5

310
425
540

325
435
620!

NOMINAL VALVE SIZE

11,. 1%" 2"

14 20 35

180 260

225 320

228 326
282 405

252 360
326 466

345 495
442 632

360 515
515 735

380 540
450 640
545 780

410 585
570 810
720 1,025

430 650
580 830
825 1,150

455

560

572
7O5

630
815

865
1,105

900
1.285

950
1,120
1.365

1,025
1,420
].795

1,080
1,450
2,065

21/2"
56

725

9O0

915
1,125

l,OlO
1,3oo

1,385
1,770

1,445
2,060

1,500
1.795
2,185

1,640
2,270
2,870

1,725
2.325
3.305

3" 4" 6"

74 115 260

960 1,490

1,185 1,840

1.200 1,875
1,490 2,310

1,330 2,070
1,725 2,680

1,830 2,840
2,340 3,635

1,910 2,965
2,720 4,225

2,000 3,100
2,370 3,680
2,890 4,480

2,165 3,365

41
65
75

45
86
95

57
95
115

69
110
130

75
122
155

102
155
200

110
205 615
245 730

230

256 478 772 1,030 I,& a 2,570 4,115 5,440

30 515 690 985 1.720 2,755 3,640

275 2.765 5,850

350 650 1,050 1.400 2,000 3,500 5,600 7.400

210 385 625 835 1,190 2,085 3,330 4.400
235 610 990 1,315 1,880 3.290 5,265 6.955
385 720 1,165 1.555 2,220 3,885 6.215 8.215

225 420 675 900 1,285 2,250 3,600 4,760

365 685 1.110 1.475 2,110 3,695 5,910 7.810
470 875 1,415 1,890 2,700 4,725 7,560 9.990

305 575 925 1,235- 1,765 3,085 4,940 6.525
460 865 tl,395 !1.860 2.660 4.655 7.450 9.840
600 1,120 1,815 2.420 3,460 6,055 9.690 12.800

335 625 1.000 1.345 1,920 3,360 5.375

140
255
285

150
300
330

425
760
86O

450
910
985

215 645 1.200 1,950

330 980 1,830 2.960
375 1,125 2,100 3,390

285 850 1.590 2,450

410 1,220 2,280 3,685

460 1.388 2.590 4,180

1,150 1,860 2.480 3,540

1.365 2,200 2.940 4.200

790 1.280 1.700 2,440
1,410 2.290 3,050 4.360
1,600 2.590 3,460 4,940

840 1.360 1,810 2.585
1,700 2,740 3,655 5,220
1,840 2.970 3,960 5,660

2,600 3.700
3,950 5.640
4.520 6,460

3,430 4,900
4,920 7,020
5,570 7,960

6,195 9,910
7.350 ill.760
4,265 6,825
7,630 112,21o8.645 13,830

4,525 7,240
9,135 14,620
9,900 15,850

6,490 10,380
9.870 15,800
11,300 18.000

8,575 /13.700
12.280 19,660
13,930 22,300

7,000
8,320
10,170

7,600
3,000 4660 10,530

3,790 5,895 13,325

2.280 3,545 8,000
3.070 4,770 10.790
4,360 6,785 15,340

6,440 14,560
7,590 17,160

1o,135

9"315
19,110
21,060

5,660 12.790
9.085 20,540
11.500 26,000

6,845 15.475
10.810 24.400
12,765 28,860

7,400 16.735
12,135 27,430
15,525 35,100

10,140 22,925
15.295 34,580
19,895 45,000

7.100 11,040 24,960
13,100 20,355 46,000
15,540 24,150 54,600

3i,68o
56,700
64,220

33.600
67.860
73.580

48,200
73,320
83.980

63,700
91,260
103,500

9,000
16.130
18,280

9,570
19,310
20,950

13,700
20,870
23,900

18.130
25,980
29,450

tsp.f Lo,, preure pilot for 21/s ’’, 3" and 4" at inlet pressures of 15 pslg and below. 6" size not recommended below 15 psig.

14,000
25.100
28,400

14,870
30,000
32,545

21,300
32,430
37,145

28,200
40.365
45.800

E

Steam Capacities of /" 25T Regulators
with Reduced Seat Orifices for Low Load
Conditions.

Capacities based using pipe sizes to

insure reasonable steam velocities. Refer to

pipe sizing chart in Bulletin 650, Page





,CAPACITIES FOR 25P-2SPA-25PI-25PE REDUCED PORT VALVES
pounds of saturated steam per hour capacities matched to nominal valve sizes for Iwer

steam velocities
INLET OUTLET NOMINAL VALVE SIZESTEAM STEAM

P.ESS..E.PSIQ .ESSU..S,Q 1/2"$ 3/"$ I"S 11"$ 11/"$ 2"5 21/"$ 3"$ 4"S 6"S

10 30 65 125 175 315 505 695 1,000 1,730 5,000
15 5 45 95 175 250 450 720 1,015 1,440 2.500 7,200

3 50 110 205 285 510 820 1,150 1,630 2,795 8,125

12 40 85 160 230 405 650 920 1,300 2,225 6,460
20 8 50 110 210 290 520 825 1,170 1.655 2,825 8,300

0-5 60 125 235 335 600 955 1,330 1,915 3,265 9,460

15 50 100 190 270 485 770 1,085 1,540 2,630 9,080
10 65 135 255 360 640 1,025 1,435 2,040 3,550 10,250
0-7 70 145 270 385 685 1,090 1,555 2,210 3,775 11,000

3O

40

50

60

20 50 110 210 290 520 825 1,170 1,655 2,825 8,300
15 75 150 290 410 735 1,175 1,660 2,350 4,000 11,725

0-12 80 160 305 430 760 1,220 1,715 2,435 4,225 12,185

30 50 110 210 290 520 825 1,170 1,655 2,825 8,300
25 85 175 335 470 835 1,360 1,870 2,665 4,640 13,300

0-18 95 200 370 525 935 1,500 2,100 2,985 5,185 14,960

40 65 130 250 355 640 1,015 1,430 2,085 3,565 10,150
30 105 220 420 585 1,045 1,670 2,350 3,330 5,825 16,800

0-21 115 240 460 650 1,130 1,850 2,600 3,700 6,400 18,470

45 95 200 370 520 940 1,500 2,110 3,000 5,125 14.775
35 125 250 475 670 1,195 1,900 2,760 3,810 6.590 19,000

0-27 130 270 510 720 1,290 2,065 2,885 4,125 7,105 20,500

60 95 200 370 525 935 1,500 2.100 2,985 5,185 14,960
50 140 290 545 775 1,380 2.210 3.155 4,475 7.655 22,000

0-35 155 330 620 875 1,565 2,500 3,495 4,950 8,640 24,950

70 100 210 395 540 960 1,590 2,160 3,070 5,415 15,330

85 50 165 350 655 915 1,660 2,650 3,735 5,295 9,045 26,000
0,.43 170 360 680 960 1,710 2,735 3,850 5,460 9,475 27,300

80 120 255 490 690 1,230 1,960 2,735 3,880 6,780 19,570

100 60 190 400 755 1.080 1,900 3,050 4,315 6,140 10,600 30,650
0,.4 200 420 800 1,120 2,000 3,200 4,480 6,350 11,000 31,900

100 145 300 585 825 1,470 2,350 3,365 4,765 8.14Q 23,450
125 80 230 480 905 1,275 2,280 3,645 5,115 7,250 12,500 36,150

0-62 245 510 965 1,365 2,435 3,900 5,535 7,850 13,420 38,760

125 160 335 645 910 1.625 2.590 3,640 5,270 9,000 25.850
150 100 265 555 1,050 1,490 2.645 4,230 5,930 8,415 14,650 42,300

0-76 285 580 1,140 1,600 2,870 4,590 6,420 9,140 15.800 45,600

150 165 350 655 915 1.660 2,650 3,775 5,295 9,045 26,000
t75 125 290 600 1,160 1,630 2,915 4,665 6,550 9,285 15,900 46,350

0-7 330 680 1,310 1,840 3,300 5,270 7,410 10,500 18,000 52,270

150 285 580 1,125 1,600 2,850 4,480 6,290 9,060 15,450 44,690

200 125 360 740 1,420 2,000 3,570 5,725 8,015 11,350 19,700 57.000
0..10 375 780 1,485 2,100 3,740 5,990 8,390 11.875 20,670 59,600

175 290 605 1,170 1,625 2,945 4,700 6,600 9,400 16.200 46,850
225 150 390 810 1,540 2,180 3.885 6,200 8,715 12.350 21,300 61.500

0-117 420 875 1,655 2,340 4,175 6,680 9.375 13,300 23.000 66,450

200 310 640 1,250 1,730 3,100 4,920 6,920 9,840 17,000 49,150

250 150 450 935 1,775 2.500 4,465 7,155 10,000 14,200 24,700 71,250
0-131 460 970 1,830 2.590 4,615 7,395 10,300 ]4,725 25,450 73,500

Capadties are based accuracy of regulation 1. P.S.I.
and with pipe sizes to insure reasonable steam velocities.
Refer to pipe sizing chart in Bulletin 650, Page 19.

8old faced numbers in outlet steam pressure column indicate
pressures at which maximum capacity Lower outlet
pressures do not increase valve capacity.

G.P.S. 5M 5/82 Printed in U.S.A.





One of the White Consolidated Indusules TAG :

25T
25P;25BP
25PA-25P!

Y2" to 2" sizes have
screwed connections

V2" to 2" sizes have
screwed connections

E

Bulletin 650-K 29
1951 26th ST. S.W. P.O. BOX 119, ALLENTOWN, PA. 18105 MAY 1982
PHONE 215 797-5830 TELEX #84-7434

25 Series Engineering Data
Storage Heater

7_.

Domestic Hot Nater
THERMOSTATS FOR
25T REGULATORS

Mode] N O:riptlon

lmm4 Plain copper bulb, S-foot brass-
/ I armored capillaw tubing

Coppem bulb, union connection,
8-foot brm.armorod capillary
tubin

Teflon-covered bulb, 8-foot
Teflon-covered capillew tubing

T-2

T-3

T-4

T-5

Plain copper bulb, flansed
necUon with adjustable
sion. 8-foot brass-armored
ca!0illary tubing

T-6

Rain copper bulb. brass exten-
sion well*, 8-foot brass-
en’norod capillary tubing

Copper bulb, union connection
with brass well, 8-foot brass.
armored capillary tubina

Copper bulb, union connectloo
with Type 316 stainless ate
well, 8-foot brass-armored cap.
illery tobin

Rain copper bulb, Type 316
stainless steel extension well*,
S-foot brass-armorad capillary
tubing

Rain co,per bulb, stainless

almm steel well mountln brackeL 8-
foot brass-armored capillary
tubin8

"I’.4"I Plain stainl tael bulb.
Stainless steel tubing.

Stainless steel bulb union

T-11 notion.
8’ Stainless steel tubing.

1"-12
onion extenslori plus bulb
sembly with 90" Offset, 8-foot
brass-armored capillerytubing.

Standard capillary tubin length Is 8 feet.
The next standard is 15 feet. and addi-
banal lengths be furnished requesL

2" to 4" sizes have
flanged connections

6" size has
flanged connections

2V:" to 4" sizes have
flanged connections

6" size has
flanged connections

A Net
Size A 2S0 B C C D E E Wt.

Lbg. Lbs.*

" $t/2 7s/ 9t/ 12/ 63/ 16 18 32

" 5Vz 7 9 t2 6 16 18 32

I" 6 8 9 112Vs 6 16Vz 18 39

I" 7 8 10 12 7 17 19 44
IVy" 7 8 I0 12A6 7 17 19 44

2" 8V I0 10s 13s 8 19V 21 69

2Vz" 10 11V 13 11 14 13 25 27 I
3" II 12Vz 13 I19 13 14 26 28 188

4" 13I 14 15 12 15 16Vs 28 31 284

6" 18 19 19 9 11 16" 26 28 560

*In e 2t/ to 6" sizes, dimension A is for 125 lb. ANSI flanged,
and dimension A; is for 250 lb. ANSI flanged bodies. Net weights
are based 2’;P for 250 lb. flanged bodies.

’elt/t’ Lets for PA without internal spring. Add 1" for
Type PI 5cole.

CERTIFIED

FOR:

NAME OF JOB."

CUSTOMER.

SARCO ORDER NO:





25E 25TE 25PE 25PT

Y2" to 2" sizes have
screwed connections

2" to 4" sizes have
flanged connections

E 2

Y2" to 2" sizes have
screwed connections

V" to 2" sizes have
screwed connections

E

2V" to 4" sizes have 2" to 4" sizes have
flanged connections flanged connections

Y" to 2" sizes have
screwed connections

2Y2" to 4" sizes have
flanged connections

6" size has 6" size has 6" size has 6" size has
flanged connections flanged connections flanged connections flanged connections





CAPACITIES FOR STANDARD 25P-25PA-25PI-25PE VALVES
pounds of saturated steam per hour j (,

INLET OUTLET NOMINAL VALVE SIZESTEAM STEAM
PRESSURE, PRESSURE,

PSIG PSIG 2"

10

12

15

25 lO
O-7

2O

30 15
0-12

30

40 25
0-18

50 30
0-21

45

60 35
0-27

60

0.=

7O

85 5o
0-43

8O
60

O.48

100

125 80
0-62

125

150 lOO
0.76

150

t75 125
0-87

150

200 125
0-103

175

225 16o
0-1:17

2OO

250 15o
O-131

355 575
585 955
650 1,050

950
1,365
1,550

1,225
1,575
1,795

1,450
1,950
2,065

1.575
2,220
2,310

3,080
5,095
5,600

4,480
5,770
6,215

4,535
6,665
7,560

4,650
7,895
8,290

3,100
4,480
5,080

4,025
5,175
5,895

4,770
6,385
6,785

5,175
7,300
7.590

5,175
8,280
9,315

6,325
10,465
11,500

9,200
11,845
12.765

9,315
13,685
15.525

9,545
16.215
17,020

5,935 12,190
9,295 12,285 19,090
9,690 19,895

14,600
22,540
24,150

16,100
26,335
28,400

16,215
28,865
32,545

27,830
35,530
37,145

29,210
38,300
41,400

30,600
44.400
45,800

21,580
36,660
38,480

45,000

50.960
54.600

36.400
59,540
64,220

36,660
65,260
73,580

65.920
80.340
83,980

66,000
86.600

69.200
1,36

Copadties are based on accuracy of regulation of 1. P.5.1.
and wifh pipe sizes to inSure reasonable steam velocities.
Refer to pipe sizing chart in Bulletin 650, Page 9.

Bold faced numbers in outlet steam pressure column indicate
pressures at which maximum capacity Lower outlet
pressures do not increase valve capacity.





25PTE

Y2 to 2" sizes have
screwed connections

2Y:z" to 4 sizes have
flanged connections

6" size has
flanged connections

STANDARD TEMPERATURE PILOT VALVE
SCALE RANGES SPRING RANGES

Fahrenheit Centigrade Downstream Color
60 to 120F 15 to 50C Pressure Code
100 to 160F 40 to 70C 3 to 30 psig Y.ellow /
120 to 180F 50 to 80C 20 o 100 psig Blue
160 to 220F 70 to 105C 80 to 200 psig Red
200 to 260F 95 to 125C

OPERATING PRESSURES: To 250 psig/17.2 bar

MAXIMUM WORKING TEMPERATURE: 450F/232C

MATERIALS OF CONSTRUCTION
MAIN VALVES

Body Cast Steel ASTM A126 Class B
Valve Trim Hardened Stainless Steel
Valve Spring Stainless Steel
Diaphragm (also 25P pilot) 2 Ply--Hi-Flex Phosphor Bronze
Valve Stem and Guide Stainless Steel

PILOTS
Body Cast Stee’l, ASTM A126 Class B
Valve Trim Hardened Stainless Steel
Adjustment Knob Phenolic Plastic
Capillary Copper, Brass Armored. T10

& T11 are Type 316 Stn. Stl.
Pilot Seals Teflon

Standard "E" Solenoid: 115V, 60 Hz., Gen. purpose NEMA Enclosure.
230V. Coil and Watertight NEMA 4, Explosion-proof NEMA7 Enclosures available.

DIMENSIONS AND WEIGHTS

Ale

Size A 250 C!Lbs.
FI C C

Y=" 5Y= 7s/,, 6Y 12/ 14/

/" 5Y 7s 6, 12,/ 14

6 8 6 12 14%

" 7 8s 6 126 14

1V" 7 8 6 12 14

2" 8V= 10 7 13 15

2Vz" 10 11V 13 7s 13 16

3 11= 12Vz 13s 7 13 I
4" 13s 14V 15 9V 15 17

6" 18 19 19 8 11 14Vs

CTM D

13 1/4 63/4

131/4 6

13/ 6

133/4 7

133,4 7/

14 8

15 13

15 14

16 16Vs

13 16g

E E E

12 181/4 20s/s

121/4 181/4 20s/s

123/4 183 21/|

13 19s 22

13s/| 19s/I 22

15 121 233

21! 27 3C

122 28 30s/

25 31/ 33s/I

25 28V 30

*In the 2Y" to 6" sizes, dimension A is for 125 Lb. ANSI flanged and A is for
250 Lb. ANSI flanged bodies. All Net Wts. are based on 25PTE 250 Lb. bodies.

Net Wt
E Lbs.*

19 41

19 41

19! 48

20’ 53Y

20’/ 53Y

22/, 78

29 166!/

29, 197/

327/ 293Yz

29 560





CAPACITIES FOR 25T, 25E, 25TE, 25PT, 25PTE VALVES
pounds of saturated steam per hour

INLET OUTLET
STEAM STEAM

LP"Ess" ’IPs,G 1/:’"S* 1/z" 1"
C;V. FACTOR

f 2 0 15 45 85 140

NOMINAL VALVE SIZE

11, 11/2" 2" 21/2" 3" ,9,"

14,,,, 35 56 74 115,

180 260 455 725 960 1.490

3 0 19 55 105 170 225 320 560

2 20 57 106 171 228 326 572
23 70 131 211 282 405 705

4 21 63 117 189 252 360 630’7 2 27 81 151 245 326 466 815

5

"1"10 3

7

:F12 4

10

f15 8
5

15

20 1o
0-5

2O

25 15
0-7

24

30 18
0-12

0-18

42

0-21

50

60 40
0-27

65

0-35

85

100 75
0-48

110

125 90
0-62

130

150 IOS
0-76

155

175 12o
0-87

170

200 14o
0-103

210

250 175
0-131

260:

900 1,1.85 1.840

915 1,200 1,875
1,125 1,490 210

1.010 1,330 2.070
1.300 1.725 2680

29 86 160 260 345 495 865 1.385 1,830 2,840
37 110 205 332 442 632 1,105 1,770 2,340 3,635

29 90 167 270 360 515 900 1.4.45. 1.910 2;965
43 128 238 386 515 735 1.285 2.060 2.720 4.225 = ,’:;::

30 95 175 285 380 540 950 1.500’ 2.000 ’3,100 000
37 110 210 335 450 640 1.120 1.795 2.3701 3,680 8.320
45 135 250 405 545 780 1.365 2.185 2.890 4.480 10.170
34 I01 190 310 410 585 1,025 1,640 2,165 3,365 7,600
47 140 265 425 570 810 1,420 2,270 3,000 4,660 10,530
60 180 335 540 720 1,025 1.795 2,870 3,790 5,895 13,325

36 107 200 325 430 650 1,080 1,725 2,280 3,545 8,000
50 145 270 435 580 830 1,450 2,325 3,070 4,770 10,790
70 205 385 620 825 1,180 2,065 3,305 4,360 6,785 15,340

41 125 230 374 500 715 1,250 1,995 2,640 4,100 9,270
65 195 365 590 785 1,120 1,960 3,135 4,245 6,440 14,560
75 230 430 695 925 1,320 2,310 3,695 4,885 7,590 17,160

45 97 255 410 545 780 1.365 2.180 2.885 4.480 10.135
86 256 478 772 1.030 1.470 2.570 4.115 5.440 8.450 19.110
95 280 525 850 1.135 1.620 2.835 4.535 5.995 9.315 21.060

57 170 320 515 690 985 1.720 2.755 3.640 5.660 12.790
95 275 515 830 1.105 1.580 2.765 4.425 5.850 9.085 20.540
115 350 650 1.050 1.400 2.000 3.500 5.600 7.400 11.500 26.000

69 210 385 625 835 1.190 2.085 3.330 4.400 6.845 .15.475
110 235 610 990 1,315 1,880 3,290 5,265 6,955 10,810 24,400
130 385 720 1,165 1,555 2,220 3,885 6,215 8,215 12,765 28,860

75 225 420 675 900 1.285 2.250 3.600 4.760 7.400 16.735
122 365 685 1.110 1.475 2.110 3.695 5.910 7.810 12.135 27.430
155 470 875 1.415 1.890 2.700 4.725 7.560 9.990 15.525 35.100

102 305 575 925 1.235 1.765 3.085 4.940 6.525 10.140 22.925
155 460 865 1.395 1.860 2.660 4.655 7.450 9.840 15.295 34.580
200 600 1.120 1.815 2.420 3.460 6.055 9.690 12.800 19.895 45.000

110 335 625 1.000 1.345 1.920 3.360 5.375 7.100 11.040 24.960
205 615 1.150 1.860 2.480 3.540 6.195 9.910 13.100 20.355 46.000
245 730 1.365 2.200 2.940 4.200 7.350 11.760 15.540 24.150 54.600

140 425 790 1.280 1.700 2.440 4.265 6.825 9.000 14.000 31.680
255 760 1.410 2.290 3.050 4.360 7.630 12.210 16.130 25.100 56.700
285 860 1.600 2.590 3.460 4.940 8.645 13.830 18.280 28.400 64.220

150 450 840 1.360 1.810 2.585 4.525 7.240 9.570 14.870 33.600
300 910 1.700 2.740 3.655 5.220 9.135 14.620 19.310 30.000 67.860
330 985 1.840 2.970 3.960 5.660 9.900 15.850 20.950 32.545 73.580

215 645 1.200 1.950 2.600 3.700 6.490 10.380 13.700 21.300 48.200
330 980 1.830 2.960 3.950 5.640 9.870 15.800 20.870 32.430 73.320
375 1.125 2.100 3.390 4.520 6.460 11.300 18.000 23.900 37.145 83.980

285 850 1.590 2.450 3.430 4.900 8.575 13.700 18.130 28.200 63.700
410 1.220 2.280 3.685 4.920 7.020 12.280 19.660 25.980 40.365 91.260
460 1.385 2.590 4.180 5.570 7.960 13.930 22.300 29.450 45.800 103.500

tSpedfy Low pressure pilot for 2V ", 3", and 4" at in/ot pressures of 15 psig and below. 6" size not recommended below 15 psig.

Steam Capacities of V=" 25T Regulators
with Reduced Seat Orifices for Low Load
Conditions.

Capadties are based using pipe sizes to
insure reasonable steam velocities. Refer to

pipe sizing chart in Bulletin 650, Page 19.





CAPACITIES FOR 25P-25PA-25PI-25PE REDUCED PORT VALVES
pounds of saturated steam per hour capacities matched to nominal valve sizes for lower

steam velocities
INLET OUTLET NOMINAL VALVE SIZESTEAM STEAM

..Essu.E,ps, P.ESSU.,’,PSI 1,"S %"S I"S 1%"S l,"S 2"S 2/"S 3"S 4"S 6"S

10 30 65 125 175 315 505 695 1.000 1,730 5.000
15 5 45 95 175 250 450 720 1,015 1,440 2,500 7,200

3 50 110 205 285 510 820 1.150 1,630 2,795 8,125

12 40

20 8 50
0-5 60

85 160 230 405 650
110 210 290 520 825
125 235 335 600 955

920 1.300 2.225 6,460
1.170 1,655 2,825 8,300
1,330 1,915 3,265 9,460

1,085 1,540 2,630 9,080
1,435 2.040 3,550. 10,250
1,555 2,210 3,775 11,000

1,170 1.655 2.825 8.300
1,660 2,350 4,000 11,725
1.715 2,435 4,225 12,185

1,170 1,655 2.825 8.300
1.870 2.665 4.640 13,300
2,100 2,985 5,185 14,960

15 50 100 190 270 485 770
10 65 135 255 360 640 1,025

0-7 70 145 270 385 685 1.090

20 50 110 210 290 520 825
30 15 75 150 290 410 735 1,175

0-12 80 160 305 430 760 1,220

30 50 110 210 290 520 825
40 25 85 175 335 470 835 1.360

0.18 95 200 370 525 935 1,500

40 65 130 250 355 640 1,015
30 105 220 420 585 1,045 1,670

0-21 115 240 460 650 1,130 1,850

45 95 200 370 520 940 1,500
60 35 125 250 475 670 1,195 1.900

0-27 130 270 510 720 1.290 2,065

1,430 2,085 3,565 10,150
2,350 3,330 5,825 16,800
2,600 3,700 6,400 18,470

2,110 3,000 5.125 14,775
2.760 3,8]0 6,590 19,000
2,885 4.125 7,105 20,500

60 95 200 370 525 935 1,500
75 50 140 290 545 775 1.380 2.210

0-35 155 330 620 875 1,565 2,500

2,100 2,985 5,185 14,960
3,155 4,475 7.655 22,000
3,495 4,950 8,640 24,950

70 100 210 395 540 960 1,590
85 50 165 350 655 915 1.660 2,650

0-43 170 360 680 960 1,710 2.735

2.160 3,070 5,415 15,330
3,735 5.295 9,045 26.000
3.850 560 9,475 27,300

80 120 255 490 690 1,230 1.960
100 60 190 400 755 1,080 1.900 3,050

200 420 800 1,120 2,000 3,200

2,735 3,880 6.780 19.570
4.315 6,140 10,600 30,650
4,480 6,350 11.000 31,900

100 145 300 585 825 1,470 2,350
125 80 230 480 905 1,275 2,280 3,645

0-62 245 510 965 1.365 2.435 3,900

3,365 4,765 8,140 23,450
5,115 7.250 12,500 36,150
5,535 7.850 13,420 38.760

125 160 335 645 910 1.625 2.590
150 100 265 555 1,050 1,490 2,645 4,230

0-76 285 580 1.140 1,600 2,870 4,590

3,640 5,270 9,000 25,850
5,930 8,415 I4,650 42,300
6.420 9,140 15.800 45,600

150 165 350 655 915 1,660 2.650
175 125 290 600 1,160 1.630 2,915 4,665

0-67 330 680 1,310 1,840 3,300 5,270

3,775 5.295 9,045 26,000
6,550 9,285 15,900 46,350
7,410 10,500 18,000 52,270

6.290 9,060 15,450 44,690
8,015 11,350 19,700 57,000
8,390 11.875 20,670 59,600

6,600 9,400 16,200 46.850
8.715 12,350 21.300 61,500
9,375 13,300 23,000 66,450

6,920 9,840 17,000 49.150
10,000 14,200 24,700 71.250
10,300 14.725 25,450 73,500

150 285 580 1,125 1,600 2,850 4,480
200 125 360 740 1.420 2,000 3,570 5.725

0-103 375 780 1,485 2,100 3,740 5,990

175 290 605 1,170 1,625 2,945 4,700
225 150 390 810 1.540 2.180 3.885 6,200

0-117 420 875 1,655 2,340 4,175 6,680

200 310 640 1,250 1,730 3.100 4,920

250 150 450 935 1.775 2,500 4,465 7,155
0.131 460 970 1,830 2.590 4,615 7,395

Capadties are based on accuracy of regulation 1. P.5.1.
and with pipe sizes to insure reasonable steam velodfles.
Refer to pipe sizing chart in Bulletin 650, Page 9.

Bold faced numbers in outlet steam pressure column indicate
pressures at which maximum capacity lower outlet
pressures do not increase valve capacity.

G.P.$. SM 5/82 Printed in U.S.A.





One of the White Conso/ideted Industries

PANY ENGINEERING DATA
No. 450-K32

January, 1980

FLOAT-THERMOSTATIC STEAM TRAPS

t"& l" IrtolS.--Irt-125

1’4" Irr.l...30

PT-150 & FT-200

Materials of Construction

Body & Cover Cast Iron, ASTM A] 26, Class B
Valve Head Stainless Steel
Valve Seat Stainless Steel
Mechanism* Stainless
Air Vent Stainless Steel
Float Stainless Steel

Except FT-150, 200 & FTB which is Cast Brass with

Stainless Steel heads and seats.

NAME OF JOB=CERTIFIED
CUSTOMER:

FOR:
SARCO ORDER NO:

1", 2", 2, Fll-17S
|," 2" FTBoi75 shown in solid line

2" FTB*30 & all
2" shown in dotted line

BY

DATE





Size Type I/4 1/2 2

SARCO FLOAT & THERMOSTATIC TRAP CAPACITIES

Pressure at Trao Inlet
5 10 15 20 30 40 50 75 100 125 150 175 200

3/4" FT-15 279 369 489 650 785 1000 1075
I" FT-15 279 369 489 650 785 1000 1075

1-1/4" FT-15 600 770 980 1240 1640 2000 2340
1-1/2" FT-15 1100 1700 2400 3300 5000 6600 7600

2" FT-15 2300 2800 3600 4650 6900 9000 10900

3/4"F30 279 369 489 650 785 1000 1075 1210 1370
i"F30 279 369 489 650 785 1000 1075 1210 1370

I-I/4"F30 375 500 690 9i0 1200 1500 1680 1800 2000
1-|/2 F30 1000 1300 1700 2300 3400 4600 5500 6000 7000

2"FT-30 1300 1800 2500 3400 5200 6800 7800 8600 10000

3/4" FT-75 160 213 280 365 520 700 795 875 970 1120 1230 1450
FT-75 160 213 280 365 520 700 795 875 970 120 1230 1450

I-I/4 FT-75 390 550 635 910 1330 1850 2150 2400 2800 3050 3300 3800
I-2/2 FT-75 550 725 960 1300 1900 2650 3050 3400 4000 4400 4750 5400

2 FT-75 850 100 1500 2000 3100 4150 4750 5200 5800 6400 6800 7700

3/4" FT-125 I00 135 175 230 330 415 500 565 665 750 830 970 I110 1190
I’F125 100 135 175 230 330 415 500 565 665 750 830 970 1110 I190

I-1/4 F125 280 370 480 630 910 1200 1450 1650 1900 2075 2250 2650 2950 3150
I-I/2" F125 400 520 680 890 1300 1700 2050 2300 2700 3000 3200 3800 4200 4500

2 FT-125 550 675 880 1225 1950 2600 3000 3250 3800 4200 4600 5500 6100 6600

3/4" FIS0 170 235 315 425 650 810 940 1020 1175 1310 1410 1625 1755 1900 2025
I"F150 170 235 315 425 650 810 940 1020 1175 1310 1410 1625 1755 1900 2025

I-I/4" FT-150 275 360 470 610 920 1120 1300 1415 1600 1770 1935 2210 2360 2600 2750
I-I/2" FT-150 275 360 470 610 920 1120 1300 1415 1600 1770 1935 2210 2360 2600 2750

3/4"F200 120 160 210 280 400 520 600 660 770 850 910 1050 1175 1260 1370 1440 1512I" FT-200 120 160 210 280 400 520 600 660 770 850 "910 I050 1175 1260 1370 1440 1512
I-I/4 F200 250 335 450 600 870 II00 1280 1410 1640 1800 1910 2200 2410 2610 2825 2975 3130
I-I/2"FT-200 250 335 450 600 870 1100 1280 1410 1640 1800 1910 2200 2410 2610 2825 2975 3130

2" FT-20 6000 7500 9000 11500 15500 19000 22000 25000
2" FTB-30 12000 15800 19000 24000 31500 38000 41500 43500 45500

2-I/2" FTB-40 19000 25000 30000 38000 50000 60000 66000 69000 72000 73500

I-I/2"FTB.175 920 1300 1850 2100 2600 3200 3750 4200 5000 5650 6220 7400 8310 9220 I0150 I0950
2" FT8-175 2600 4000 5500 7100 9500 I1500 13000 14000. 16000 17500 18500 21000 22500 24000 25500 27000

2-I/2 FT8-175 7000 12000 17000 21000 27000 32000 35500 38500 42500 46000 48500 54000 58000 61000 64000 68000

SHEMA RATED CAPACITIES (See Note)

Size Type 1/4 1/2 2 $ 10 15

3/4"F15 70 I00 140 200 210 220 230
l"FI5 175 250 350 500 525 550 575

1-I/4 FT-15 425 60 850 1200 1260 1320 1380
I-I/2’F15 850 1200 1700 2400 2520 2640 2760

2 FI5 1775 2500 3550 5000 5250 5500 5750

NOTE: Capacity ratings FT-15 traps in accordance with standards adopted by Ihe Steam
Heating Equipment Mfrs. Assn. providing for continuous air elimination when the trap operates at
maximum rating. A safety factor is not required. SHEMA rated trap capacilies based
pressure differential. All other trap ratings actual continuous discharge capaciliec at steam
temperature. A safely factor is recommended oil traps except Shema rated to provide
capacity for peak loads other unusua! abnormal operating conditions.

RATINGS= Series FT-15 thru FT-125 Body and Cover of Cast Iron ASTM 278, Class 30 designed to withsland
125 psi. Series ET-150 Ihru FT-200 and FTB-30 thru FTB-175 Body and Cover of Casl Iron designed to withstand
250 psi.

I95I 26TH ST. S.W.,
One of the WhJe onsolidated IndusltJes ALLENTOWN, PA. I8]05

PHONE 215 797-5830

GPS 10M 1-80 Priled iI U.S.A.





PANY, INC.

ENGINEERING DATA
No. 361-K43

AUGUST 1983

TELEX #84-7434

HM34 CAST STEEL INVERTED BUCKET TRAP
with 1/2" to 1" Screwed, Socket Weld or Flanged Ends

MAXIMUM WORKING CONDITIONS
0-464 psi at 482F / 32 bar at 250C
The maximum working differential pressure is

limited by the orifice size which is ind!gated by the
stroke number, eg. 34/6, and is shown i’the following
table:

Maxmum differi Hal

Size

" /15 nnrn 34/8 34/7

/"LC/0mrnLC 34/8 34/7

/" 34/10 34/8

I" /25mrn 34/12 34/10

pressure
464 psi
32 bar

34/6 34/5 34/4

34/6 34/5 34/4

34/7 34/6 34/5

34/8 34/6 34/5

MAXIMUM BODY DESIGN CONDITIONS
580 psi at 248F / 40 bar at 120C
464 psi at 482F / 32 bar at 250C
304 psi at 752F / 21 bar at 400C
Cold Hydraulic Test 870 psi / 60 bar

PIPE CONNECTIONS
HI341 Screwed NPT, API or BSP
HI342 Socket Weld Ends
HM343 FlanKed to ANSI 150 or 300,

DIN PN 40 and BS 4504.

MATERIALS OF CONSTRUCTION
No Part

Cover
Cover Bolts & Nuts
1/2" to "

3 Body
4 Bucket
5 Valve Guide Plate

Screws
6 Valve Guide Plate

7 Cover Gasket
8 Valve Seat
9 Valve
I0 Valve Lever
11 Ferrule
12 Strainer Seen
13 Strainer Cap
14 Strainer Gasket

Material

Cast Steel ASTMA216WCB
Steel
M8 x 30
MI2 45
Cast Steel ASTM A216WCB
Stainless Steel

Stainless Steel
M4.5 x I0 mm
Stainless Steel
Compressed Asbestos Fibre
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel
Compressed Asbestos Fibre

DIMENSIONS AND WEIGHTS

Size

/"LC
20mmLC,,

Dimension
A A1 B C F G H

o 2zo o zoo o" 89 60

4/ a 4 4 2’ 3 2
1 210 105

120 210 105 1 88 1 60

Weight
Scr/SW Flanged

59 Lb 9 Lb

2.6 K 4.5 Kg

.:’: Lb 15-i Lb

2.6 K 7.0 K
8’l Lb 156 Lb

4.0 K 7.0 K
22Z’ Lb 26)’/j Lb

IOA K 12.0

NAME OF JOB:
CERTIFIED

CUSTOMER.
FOR:

SARCO ORDER NO: BY.

DATE





HM34 INVERTED BUCKET TRAP
CAPACITIES

Hot condensate at approximately 6F / 3C below saturated steam temperature.

TRAP SELECTION AND INSTALLATION
Select trap size with orifice which meets the

capacity and operating pressure requirements of the
application, then specify pipe connections deskred.

Example: I/.,, HM341/5 wth screwed ends for
pressure to 290 psi.

Trap may be insulated when installed where it is
subject to freezing conditions.

AVAILABLE SPARE PARTS
The spare parts available are shown in heavy

outline. Parts drawn in broken line are not supplied
as spares.

AVAILABLE SPARE PARTS
VALVE AND SEAT ASSEMBLY A,B,C

State pressure range D (2 of)
BUCKET E
COVER GASKET AND FERRULE
(pk of 3 of each)

STRAINER SCREEN H
STRAINER SCREEN GASKET

(pkt of 3 of each)
SET OF COVER BOLTS AND NUTS

(set of 6) K

HOW TO ORDER PARTS
Always order spares by using the description

given in the column headed Available Spare Parts
and stating the size and series of the trap.
Example: l--Valve and Seat Assembly for " Sarco
HM34/7 Inverted Bucket Steam Trap.
HOW TO FIT VALVE AND SEAT ASSEMBLY

Isolate trap, remove cover by undoing cover
nuts K. Unhook the bucket from the valve lever A.
Remove the valve seat B. Remove the valve guide
plate C by undoing the two screws D. Screw in new
valve seat, using a little jointing paste on the threads
and making sure the joint faces are clean. Fix new
valve guide plate in position by new screws which arc
supplied, hook new valve lever over pins. on valve
guide plate and centralize valve to the orifice and
tighten screws.

SARCO COMPANY INC.
1951 26TH ST. S.W. P.O. BOX 119, ALLENTOWN, PA 18105
PHONE (215) 797-5830 TELEX 84-7434

GPS |$M Printed ;, U.S.A.,
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Temperatures,
Pressures, Sizes Control Functions Page Type Control Pilots

Operating Pressures:
Cast Iron to
250 psig/17.2 bar

Cast Steel to
300 psig/20.7 bar

Maximum Working
Temperature:

Cast Iron to
450F/232C

Cast Steel to
6000F/316C

Temperature Regulator
Ranges:
0 to 300F/150C

Valve Sizes screwed:

Cast Iron & Cast Steel
:z", 3/4", 1", 1/4"
1V2", and

Valve Sizes, flanged:
Cast Iron
22", 3", 4" and

125 lb. ANSI or
250 lb. ANSI

Cast Steel
2/2 ’’, 3" and 4"
300 lb. ANSI

TEMPERATURE
REGULATION

PRESSURE
REDUCTION

PRESSURE
REDUCTION

PRESSURE
REDUCTION

ELECTRIC
ON-OFF CONTROL

TEMPERATURE WITH
ELECTRIC OVERRIDE

PRESSURE WITH
ELECTRIC OVERRIDE

PRESSURE AND
TEMPERATURE

PRESSURE AND
TEMPERATURE WITH
ELECTRIC OVERRIDE

6 25T i., ,.

5 2PA

iI
5 25PI -10 25P

14 25,=

15 25T,=

15 25PE

16 2SPT

18 25PTE

MAIN VALVES /0..;.... , .o, /
Interchangeable with all Pilots t/

Cast Iron and Cast Steel Construction/k’ ’o./
Standard and Reduced Port Capac,ties--





High-Performance Materials
Sarco builds 2S-Series Regulators with
high-quality heat- and corrosion-resist-
ing materials at all critical points. For
example, valve stems are stainless steel;
head and seat are hardened stainless
steel; diaphragms are two-ply phosphor
bronze; and pilot valve seals are Teflon.
The engineering design has been thor-
oughly proven in service.

Low Maintenance Cost
Whenever inspection or maintenance
does become necessary, a Sarco 25
Regulator saves downtime and labor
because all its key parts are more readily
accessible than corresponding parts of
any other currently available regulator
valve. For example, with the body cap
removed, the main valve head lifts off
its stem, and the seat comes out with a
conventional hex socket wrench. The
extreme simplicity of these and other
maintenance operations is a long-term
user benefit.

Proportions and details are somewhat
different in larger, flanged valve bodies.
Principles are the same.

Easier Pilot
Interchangeability
Inventories can be reduced considerably,
because it is not necessary to stock each
valve size you will need with every type of
pilot control it might require. Just put
the desired pilot on the right size valve.
Sarco will be glad to ship valves and
pilots boxed separately so that they can
be assembled as required without the
trouble of switching components.
It has always been possible to install any
type of pilot---or combination of pilots--
on a 25-Series valve body. Now it is
easier than ever.
No need to change integral tubing con-
nection: Just bolt the pilot you select to
the flanged cover plate. Or bolt on the
flanged adapter plate and install a com-
bination of two or three pilots on the
same valve body. These are simplejobs,
and they take only a few minutes.
Any size 25-Series valve body--from
Y-inch to 6-inch---can be equipped for
any functional operating mode in exactly
the same way. Pilots are completely
interchangeable.

Interchangeable Pressure
Pilot Springs
The pressure pilot accommodates any
one of three easily interchangeable pilot
springs--each designed to give best
performance in a given pressure range.
Pilot springs are color coded by Sarco
for error-free selection. Spring installa-
tion is a quick, simple task.

Choice of Pilots
Shown here with a pressure pilot, these
Sarco regulators are also available with
multiple-pilot combinations. An electri-
cally actuated auxiliary pilot can be
used with either the pressure or tempera-
ture pilot. Pressure and temperature
pilots can be combined on one valve
body, and this .ombination can have an
electrically actuated auxiliary pilot. Or,
an electric pilot alone can operate the
valve for on-off ,:ontrol. All pilots and
all the/r combination are interchange-
able.

Dead-End Shutoff
Whenever a pilot valve closes, the
single-seated main valve shuts off tight.
No leakage! The main valve return
spring plus steam pressure acting on the
valve head insure dead-end shutoff.

2





Calibrated Temperature
Pilot Dial
No guessing about temperature settings:
Sarco puts a convenient calibrated dial
on the temperature pilot. It is easy to
adjust w/th fingertip control. When a
change of temperature setting is re-
qu/red, the easy-to-read dial shows the
amount of adjustment needed.

Responsive Yet Stable
Sarco 25-Series regulators respond im-
mediately to heavy or light load changes.
Telflon seals prevent sticky operation of
pilot valves. Pressures above and
below the large diaphragm are .closely
controlled for sensitivity and accuracy
of regulation, along with maximum
capacity at full load. The control
system, though responsive and fast, is
entirely stable.

High Standard and
Reduced Port Capacity
Size for size, Sarco 25-Series Regulator
valves offer maximum steam capacities.
Proportions of valve bodies, shapes or
passages and the relatively high lift of
the main valve head all contribute to
maximum efficiency. The outstanding
performance of these 25-Series valves is
proven through years of successful
field service under the most severe
conditions.

Patented Self-Scrubbing
Guide and Deflector Seal
Steam passing through the main valve
at high velocity forces a small controlled
flow along the valve stem through the
top valve guide. This flushes the

[ruiding surfaces to keep them clean and
e from sticking. A patented diverting

system prevents objectionable pressure
buildup above the diaphragm, which
would tend to decrease capacity and
control stability.

Body Construction
Main valves and pilots are available in
cast iron to 6" size for 250 psig service,
or in cast steel to 4" size for 300 psig
maximum steam pressure.

Sensitive Solid-Fill
Thermostat
The temperature-sensing system that
powers the thermostatic pilot valve is
completely filled with a non-compressible
fluid. Thermal expansion and contrac-
tion of this liquid--not a critical vapor
pressure relationship--assures positive.
uniform motion to the pilot valve for
each degree of temperature change.
The small thermostatic bulb is designed
to keep the sensing fluid close to the
heated surface where it will detect any
temperature change and react im-
mediately.

Overheat Protection
A bellows inside the thermostatic bulb
increases response sensitivity by keeping
the fluid close to the sensing surface, and
it also protects the system against
abnormally high temperatures. Nor-
mally, tbe pressurized bellows does not
flex. However, if the bulb should be
overheated, the bellows contracts and
compensates for excessive expansion.
This assures positive overheat protection
up to 200F above the control set point,
provided temperatures at the bulb do
not exceed 350F.

Self-Powered Operation
Steam does the work. No outside
energy source is required to operate a
Sarco 25-Series Regulator. Only excep-
tions are the electrical signal required
when an electric pilot is used or air with
the PA pilot.

100% Testing
Sarco tests every 25-Series Regulator
before it leaves our plant. You get a
product that is ready for immediate
installation. There is nothing so effec-
tive as 100% testing to save you money

on the job by preventing troublesom
delays during installation, initial start-up
and operation.
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A versatile family of self-powered regulators to control steam and conserve
energy. With control pilots for every application and interchangeable main
valves. Regulate temperature to prevent overheating, reduce steam pressure
for safe and economical plant operation, and up to three pilots can be combined
on a single valve for a dependable yet economical multiple control installation.

--see page 6
Use a Sarco 25T Temperature Regulator wherever steam is
used for heating. A pilot operated regulator of this type
prevents wasteful overheating and assures sensitive, accurate
control of temperature.
The 25T is entirely self-powered--needs no electricity or

compressed air. It shuts off tight on no load, is reliable

Sarco 25 PTE Regulator
for combination Pressure-
Temperature on/off con-
trol of steam flow.

and trouble-free.
Typical applications include steam water heaters--

storage, instantaneous heat exchangers and converters--
air handling coils, tank heating coils, jacketed vessels,
steam chests, molds and platens.

--see page 10
For most economical operation steam should be used at the
lowest pressure that will satisfy the temperature requirement
of the application. The 25P is a reliable, accurate regulator
to reduce steam from a high pressure supply to its most
efficient lower pressure and to protect expensive equipment
from dangerously high pressures. Steam coils, jackets,

steam chests, drums, conveyor screws--whatever the
steam space may be---can be supplied through a 25P
pressure reducing valve with steam of the pressure and
temperature at which this equipment is designed to oper-
ate best.

--see page 14
Typical applications include remote cbntrol of steam flow

in response to manual or automatic signals. A pressure or
temperature sensing element or an electric timer may provide
operating signals. The 25E can synchronize steam flow
with pumps or other equipment. It will respond to elabor-
ate computer-generated control signals. It is often used as
a fail-safe shutoff to back up other steam controls.

--see page 15

Energy savings can be made by using a 25E to supply steam
to a process or heating area only when it is required.
Controlled only by an electric pilot, the main valve opens
wide when the pilot responds to all electrical signal--closes
tight when the pilot is de-energized. The Type 25E valve
does not modulate or throttle steam flow at part load. It is
for on-off service only.

like. However, the 25TE adds a remote shutoff capability.
It can respond to program timers, to safety switches of any
kind or to remote manual switches. This valve is ideally
suited to automatic heating or processing systems when
interlocking circuits for cyclic function or limit controls
are required.

--see page 15

While its electric pilot is energized, the 25TE operates as a
thermostatic temperature regulator. When the electric
pilot is de-energized the valve closes tight to prevent
unnecessary heat loss or steam usage when steam is not
required.

Applications are the same as those for the Sarco 25T--
water heaters, air heaters, process heating systems and the

manual switches.
The 25PE is also used to supply pressure-regulated steam

to equipment in which temperature is maintained via
pressure instead of thermostatically. The electric pilot then
serves as a remote manual control, as a safety device, or
for cycle control.

While its electric pilot is energized, the 25PE operates as a
pres.sure reducing valve. When the electric pilot is de-
energized the valve closes tight to prevent needless heat loss
or steam usage when the equipment is not in service.
The most common type of application of the 25PE is for

remote control of a pressure reducing system. On-off
electrical signals may originate at safety switches, timers or

--see page 16
the pressure delivered by the valve to the pre-set level of
its pressure pilot. Thus, a 25PT permits the economies of
a high-pressure steam supply without the added cost of an
extra reducing valve at the point of steam utilization. This
combination regulator also provides economies by using
less piping, fittings, space, and requires less maintenance
than individual valves.

Typical applications include steam water heaters, pas-
teurizers, air handling coils, jacketed vessels, steam-heated
conveyor screws, steam chests, dryer drums and special
processing equipment.

A Pressure-Temperature Regulator combines automatic
temperature control with the economy of using low pressure
steam direct from a high pressure supply. The Sarco
25PT Pressure and Temperature Regulator eliminates any
need for a separate pressure reducing valve and a tempera-
ture regulator.

It operates normally in response to its thermostatic
temperature pilot. It protects the coils, jacket or steam
chest of the heating system against dangerously high
pressures too.
Whenever the calI-for-heat signal would result in excessive

delivery pressure, the PT throttles automatically, limiting

4





While the electric pilot is energized and downstream
pressure does not exceed its set point, the 25PTE operates
as a temperature regulator. When the electric pilot is
de-energized, the valve closes tight to prevent unnecessary
heat loss or usage when steam is not required. When down-
stream pressure approaches the set point of the pressure
pilot, the main valve throttles steam flow so that downstream
pressure does not exceed that set point.

Applications are usually based on temperature regulation

---see page 18
as the primary operating mode. Pasteurization is a typical
example. The pressure reducing feature protects steam
utilization equipment rated for a lower pressure than that
available from the steam-distribution system and provides
more economical operation. The electrical override can be
used in many ways. It can serve as an emergency shutdown.
It can be used for programming, for remote manual control
or for switchover when alternate zone heating systems
are provided.

The 25PA is the most con-
venient way to remotely
control a reduced steam
pressure. The adjustable air
valve is installed in any
location and its output ad-
justed to obtain any desired
steam pressure from zero to
the maximum range that the
available air loading pressure
will produce. To obtain
higher reduced pressures
when dead-end shutoff is
not required, an optional
internal PA pilot spring can
be set to deliver some con-
stant reduced pressure. The
available air loading pres-
sure range can then be used
to obtain any higher reduced
pressures that may be
required.
Des/red Steam Required Air

Pressure* Pressure
5 13

25 33
50 58
100 103

"150 psi inlet, no inte[nal spring,
I" valve.

QSee Type 25P data for sizing, capacities and dimensions.

STEAM
SUPPLY

SARCO
STRAINER

SARCO 2SPA
CONTROL PILOT

DIAMETERS
MINIMUM

TO
PROCESS

REMOTE ADJUSTABLE
AIR LOADING VALVE AVAILABLE WITH

INTERNAL SPRING

Reducing Steam Pressure Remotely Using 25PA Valve.

See Type 25P data for sizing, capacities
and dimensions.
A remotely mounted pressure pilot coupled with a
260--360F temperature scale which allows rapid
changes of reduced steam pressure. Used on platens,
paperboard machinery, etc., where surface temperatures
are pressure controlled and change with production runs.

For more accessible adjusting, any pilot, or combination,
can be remotely mounted from the main valve. Steam
must be piped to pilot location and returned to main
valve.

SARCO 25
CONTROL VALVE ., -T

":-._::L.,

3/8" P,PE
"OR I/2" O.D.

COPPER
TUBING

STEAM TO
PROCESS

III
SARCO SARCO SARCO

STRAINER 1/2 INCH 25T TEMPERATURE

Ti’52L
PILOT

TRAP

Piping Hook-up for Remote Operation of Sarco 25TRM
Temperature Regulator. 25PRM requires pressure sensing
line connection to downstream piping.
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The 25T Temperature Regulator prevents wasteful overheating and provides
automatic temperature control of heat exchangers, coils and all steam heated
equipment.

Normal positions before startup are
with the main valve closed and the
pilot valve held open by spring force.
Entering steam passes through the
pilot valve into the diaphragm chamber
and out through the control orifice.
As flow through the pilot valve exceeds
flow through the orifice, control pres-
sure increases in the diaphragm cham-
ber, and that opens the main valve. As
the medium being heated approaches

the pre-selected temperature, liquid in
the bulb expands through the capillary
tubing into the bellows and throttles
the pilot valve. Control pressure main-
tained in the diaphragm chamber
positions the main valve to deliver
required steam flow. When heat is
not required the main valve closes
tight to provide dead-end shutoff. The
temperature setting can be changed by
turning the calibrated adjustment dial.

TEMPERATUREs_’TEMPERATUREPILOT III

\
MAIN DIAPHRAGM

Select a Thermostat Bulb Style and
Temperature Range which best suits
the application, then determine the
valve size required to meet the steam
capacity load. Satisfactory tempera-
ture control and low regulator main-
tenance depend on sizing each regula-
tor valve correctly for its it.tended
application.
Too large a regulator may tend to

hunt or it may operate for long periods
with the main valve just barely
cracked open. Wire drawing--the
erosive scouring of high-velocity steam
--can subject an oversized valve seat
to premature wear.
Too small a regulator will not meet

peak heating load requirements. It will
increase the time a system requires for
coming up to temperature during
startup.

Size of the regulator should be
determined by actual steam capacity
requirements--not by pipe sizes in the
system. For most applications, regu-
lator size will be smaller than the sizes
of connected piping.

Determining Steam Capacity
For heating water with steam

GPM
Ibs. of steam/hr. --- X temp. rise OF

For heating fuel oil with steam
GPM

lbs. of steam/hr. X temp. rise OF

For heating air with steam coils
CFM

Ibs. of steam/hr. X temp. rise F

For radiation

Ibs. of steam/hr,
sq. ft. EDR

4

How to size the valve
Proper valve sizing requires the follow-
ing information:

(I) The steam capacity required
for the application in pounds
per hour.

(2) Inlet supply pressure of the
steam taken immediately ahead
of the valve.

(3) Outlet steam pressure from the
allowable pressure drop across
the valve.

Where it is impossible to calculate the
pressure drop, 35% to 40% of the
gage supply pressure can be used as a
reasonable approximation. Noise level
increases with the pressure drop,
install valve with properly sized piping.

Example
Determine what size Sarco 25T Tem-
perature Regulator Valve will be re-
quired for an instantaneous water

Sarco 2" 25To2 Temperature
Regulator.

heater heating 20 GPM of water from
60 to 160F. Steam supply pressure
at the heater is 75 psig. Permissible
drop across the valve is 20 psi.
Solution: Using formula for heating
water

GPM
Ibs. of steam/hr. 2 X temp. rise OF"

2O- x I0o

1,000 lbs./hr.
From the capacity chart on page 8,
look in the first column for 75 psig
inlet pressure. In second column find
55 psig downstream pressure (75 psig
inlet less 20 psi permissible drop).
Follow a horizontal line to the sixth
column where we find that a 1" valve
is required to supply no less than
1,000 pounds per hour.

How to order
When ordering a Sarco 25T Tempera-
ture Regulator, please include all of
the following information

valve size by nominal pipe/flange
size
body construction of cast iron
or cast steel
type ofcontrol--25T for thermo-
static temperature regulation
style of thermostatic bulb
length of capillary tubing
temperature adjustment range
steam supply pressure. Specify
low pressure pilot when inlet
pressure for flanged sizes is 15
psig or below
intended application

For example: Sarco I" Cast Iron
Temperature Regulator Type 25T-2
with 8 feet of tubing, temperature
range of 120 to 180F, 75 psig steam,
for storage water heater.
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Fahrenheit
60 to 120F
100 to 160F
120 to 180F
160 to 220F
200 to 260F

Centisrade
15 to 50C
40 to 70C
50 to 80C
70 to lOC
9 to 125C

Other ranges spanning any 60F
interval between 0 and 300F
available special order at
additional cost.

NOTE--Maximum working tem-
perature of 2T pilot is 450F/
232C and bulb temperature may
not exceed 350F/177C.

Style Description

Plain copper bulb, 8-foot
armored capillary tubing

brass-

Dimensions

T-2 Copper bulb, union connection, 8-foot
brass-armored capillary tubing.

T-3

T.,4

Teflon-Covered bulb, 8-foot Teflon- -covered capillary tubing !

Plain copper bulb, flanged connection
with adjustable extension, 8-foot
brass-armored capillary tubing

9" q

T-5
Copper bulb, union connection with
brass well, 8-foot brass-armored
capillary tubing

3/4 N+P"

Copper bulb, union connection with
Type 316 stainless steel well, 8-foot
brass-armored capillary tubing

Plain copper bulb, brass extension
well+, 8.foot brass-armored capillary
tubing

18"

T-8

T-9

T-10

Plain copper bulb, Type 316 stainless
18"

steel extension well +, 8-foot brass- ,-[[
armored capillary tubing

3/4

Plain copper bulb, stainless steel wall ." i
mounting bracket, 8 foot brass-
armored capillary tubing

Plain stainless steel bulb. Stainless S--’-- -----:
Stainless steel bulb union connection.T-11 8’ stoinles, ,tee tubing. + ,.p.,-,_-.
Union extension plus bulb assembly ,L__7,+,._..T-12 w,h 90 Offset, 8-foot brass-armored
capillary tubing.

Standard capillary tubing Ig is 8 feet. The*Standard extsion wells 18" long. Lger next standard is 15 feet, and additional lenglhswells in brass or stalnl steel available, be furnished requt.

TO ATMOSPHERE

THERMOMETER

25T Temperature Regulator
controlling temperature of
plating, dyeing or process
tanks.
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pounds of saturated steam per hour

INLET OUTLET
STEAM STEAM

PRESSURm, PRmSSUR "S ’’ 3/4" 1"
PSIG PSIG

C.V. FACTORS 1.16 3.48 6.5 10.5

0 15 45 85 140

0 19 55 105 170

2 20 57 106 171
23 70 131 211

4 21 63 117 189
2 27 81 151 245

5 29 86 160 260
3 37 110 205 332

7 29 90 167 270
4 43 128 238 386

I0 30 95 175 285
8 37 110 210 335
5 45 135 250 405

15 34 101 190 310
I0 47 140 265 425
0-5 60 180 335 540

20 36 107 200 325
15 50 145 270 435
0-7 70 205 385 620

24 41 125 230 374
8 65 195 365 590

0-I 2 75 230 430 695

34 45 97 255 410
24 86 256 478 772
0-18 95 280 525 850

42 57 170 320 515
35 95 275 515 830
0-21 115 350 650 1,050

50 69 210 385 625
40 110 235 610 990
0-2 130 385 720 ,165

65 75 225 420 675
55 122 365 685 1,110
0-35 155 470 875 1,415

85 102 30,5 575 925
75 155 460 865 1,395
0-48 200 600 ,I 20 1,815

110 110 335 625 1,000
90 205 615 1,150 1,860
0-62 245 730 1,365 2,220

130 140 425 790 1,280
105 255 760 1,410 2,290
0-76 285 860 1,600 2,590

155 150 450 840 1,360
120 300 910 1,700 2,740
0-87 330 985 1,840 2,970

170 215 645 1,200 1,950
140 330 980 1,830 2,960

0-103 375 1,125 2,100 3,390

210 285 850 1,590 2450
175 410 1,220 2,280 3,685

0-131 460 1,385 2,590 4,180

225 290 880 1,640 2,650
200 415 1,240 2,320 3,750

O-145 505 1,5 0 2,830 4,570

250 310 920 ,720 2,780
225 415 1,250 2,330 3,770

0- 60 550 1,640 3,070 4,960

Specify low pressure pilot for 2", 3 and 4" at inlet pressures
Cast steel construction required for service above 250 pslg.

NOMINAL VALVE SIZE

14 20 35 56 74 115 260

180 260 455 725 960 1,490

225 320 560 900 1,185 1,840

228 326 572 915 1,200 1,875
282 405 705 1,125 1,490 2,310

252 360 630 1,010 1,330 2,070
326 466 815 1,300 1,725 2,680

345 495 865 1,385 1,830 2,840
442 632 1,105 1,770 2,340 3,635

360 515 990 1,445 1,910 2,965
515 735 1,285 2,060 2,720 4,225

380 540 950 1,500 2,000 3,100 7,000
450 640 ,I 20 1,795 2,370 3,680 8,320
545 780 1,365 2,185 2,890 4,480 10,170

410 585 1,025 1,640 2,165 3,365 7,600
570 810 1,420 2,270 3,000 4,660 10,530
720 1,025 1,795 2,870 3,790 5,895 13,325

430 650 1,080 1,725 2,280 3,545 8,000
580 830 1,450 2,325 3,070 4,770 10,790
825 1,180 2,065 3,305 4,360 6,785 15,340

500 715 1,250 1,995 2,640 4,100 9,270
785 1,120 1,960 3,135 4,245 6,440 14,560
925 1,320 2,310 3,695 4,885 7,590 17,160

545 780 1,365 2,180 2,885 4,480 10,135
1,030 1,470 2,570 4,11 $ 5,440 8,450 19,1 0
1,135 1.620 2,835 4,535 5,995 9,315 21,060

690 985 1,720 2,755 3,640 5,660 12,790
1,105 1,580 2,765 4,425 5,850 9,085 20,540
1,400 2,000 3,500 5,600 7,400 11,500 26,000

835 ,I 90 2,085 3,330 4,400 6,845 15,475
1,315 1,880 3,290 5,265 6,955 10,810 24,400
1,555 2,220 3,885 6,215 8,215 12,765 28,860

900 1,285 2,250 3,600 4,760 7,400 16,735
1,475 2,110 3,695 5,910 7,810 12,135 27,430
1,890 2,700 4,725 7,560 9,990 15,525 35,1 O0

1,235 1,765 3,085 4,940 6,525 10,140 22,925
1,860 2,660 4,655 7,450 9,840 15,295 34,580
2,420 3,460 6,055 9,690 12,800 19,895 45,000

1,345 1,920 3,360 5,375 7,1 O0 11,040 24,960
2,480 3,540 6,195 9,910 13,1 O0 20,355 46,000
2,940 4,200 7,350 11,760 15,540 24,150 54,600

1,700 2,440 4,265 6,825 9,000 14,000 31,680
3,050 4,360 7,630 12,210 16,130 25,100 56,700
3,460 4,940 8,645 13,830 18,280 28,400 64,220

1,810 2,585 4,525 7,240 9,570 14,870 33,600
3,655 5,220 9,135 14,620 19,310 30,000 67,860
3,960 5,660 9,900 15,850 20,950 32,545 73,580

2,600 3,700 6,490 10,380 13,700 21,300 48,200
3,950 5,640 9,870 15,800 20,870 32,430 73,320
4,520 6,460 11,300 18,000 23,900 37,145 83,980

3,430 4,900 8,575 13,700 18,130 28,200 63,700
4,920 7,020 12,280 19,660 25,980 40,365 91,260
5,570 7,960 13,930 22,300 29,450 45,800 103,500

3,530 5,050 8,830 14,130 18,670 29,000
4,990 7,130 12,480 19,980 26,400 41,000
6,090 8,700 15,230 24,360 32,200 50,000

3,700 5,290 9,250 14,800 19,600 30,400
5,020 7,170 12,550 20,100 26,500 41,300
6,600 9,440 16,520 26,400 34,900 54,300

of 15 pslg and below. 6" size not recommended below 15 psig.

Capacities are based on using pipe sizes to
insure reasonable steam velocities. Refer to
pipe sizing chart Page 19.





SIZE A A
Screwed in. in. in.

V= 5Va 140 7s

I" 6 152

2" 872 216 10

Flanged 125 Lb. 250 & 300 Lb.

2Va 10 276 I1V2 292

3" 11 298 12Vz 318

4" 13x/s 352 14V 368

6" 18/I 460 19 483

DIMENSIONS Approx. Weight

B C D S Cast Iron Cast Steel
in. in. in. Lb. Kg. Lb. Kg.

194 91/ 249 6, 157 16 406 27 12.2 30 13.6

194 91, 249 61’, 157 16 406 27 12.2 30 13.6

219 9 248 6 171 16Vz 419 34 15.4 37 16.8

219 10s/ 262 71/ 179 17 441 39V2 17.9 43 19.5

219 10s/ 262 7 179 17 441 39V= 17.9 43 19.5

270 10s/ 262 8= 208 19/s 486 64 29.0 70 31.8

13 346 111V 297 136 354 25s 651 152V 69.2 166 75.3

13s 346 11, 294 14 367 26 660 183V 83.2 200 90.7

15% 397 12 325 16Vs 410 28 735 279V= 127 305 138

19 502 9’, 243 16u/6 424 26, 667 560 254

In the 272" to 6Vz" sizes, dimension A is for 125 lb. flanged, and dimensio A is for 250 lb. cast iron and 300 lb. cast

steel flanged (except 6" size cast iron only). Weights for 2.50 lb. 300 lb. flanged bodies. All weights include T-2
thermostat.

Piping layout should be planned so
that the regulator valve will be on a

horizontal run with bypass .piping
provided so that the system can be
operated under manual control while
the regulator is isolated for servicing.

Pipe Sizes should be determined on
the basis of steam flow requirements.
The regulator valve, sized from the
table on page 8, is likely to be smaller
than outlet piping and may be smaller
than inlet piping.

A steam trap must be installed ahead
of the regulator valve tO prevent con-
densate from reaching the regulator.
A Sarco " TD-52L Thermo- Dy-
namic trap is recommended. The trap

and regulator should both be protected
with a strainer.

The thermostatic bulb should be care-
fully located in the medium being
heated. Make sure that the entire
length of the thermostatic bulb is im-
mersed in the heated medium with
good circulation over it. Locate the
thermometer being used to monitor
temperature close to the thermostatic
bulb. When the bulb is contained in a
well use a heat conducting compound
to improve response time.

Forced recirculatiou is required for
good contr.ol of an instantaneous water
heater or a heat exchanger that has its
thermostatic bulb located in the dis-
charge line.

/=" to 2" sizes have
screwed connections

2V" to 4" sizes have
flanged connections

6" size has flanged
connections. Not

available in cast steel

Diagram shows typical water
heater installation.
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The 25P is an accurate, reliable regulator that allows steam from a high pressure
supply to be used at a more economical low pressure, and protects valuable
equi.tLment from overpressure.

PRESSURE

Normal positions before start-up are
with the main valve closed and the
pilot valve held open by spring force or
air pressure. Entering steam passes
through the pilot valve into the main
diaphragm chamber and out through
the control orifice. As flow through the
pilot valve exceeds flow through the
orifice, control pressure increases in
the diaphragm chamber, and that
opens the main valve. As steam flows
through the main valve, the increase
in downstream pressure feeds back
through the pressure sensing line to

, ::’ : -) /AOJUSTMENT, SPRING. OR AIR

V: .am fi om hil 3r, i iT PRESSURE PRSURE
PILOT 1 /DIAPHRAGMe ’e, an, p:’( ecl eaJ )i

RIFICEDOWNSTREAM
II o 11 II eRessum

the mderside of the pressure dia- SINGLINE

phragm. When the force low
that diapagm balances the compres-
,io.  or= or s ,in a ow it, me
pilot valve tottles, The control
pressure maintained in the main dia-
phgm chamr positions the main CONTROL PREURE MAINOIAPHGM
valve to deliver just enough steam for
the desired delivery pressure. Adjust-
ment of the spring or air pressure
above the pressure diaphragm changes
the downstream pressure set point.
When steam is not longer required, the
Sensing Line pressure increases closing

the pressure pilot and the control
pressure bleeds back through the
control orifice. This allows the main
valve to hold the desired reduced
pressure and it may close tight for a
dead-end shutoff.

From the inlet and reduced pressure
conditions select the standard or
reduced port valve, from page 12 or 13,
which meets the actual steam capacity
requirements. Reduced port valves
have less capacity for lower steam
velocities through the valve. Satis-
factory performance and low mainte-
nance depends on selecting the valve
correctly. An undersized valve will
not be able to hold the reduced
pressure under maximum load condi-
tions. An oversized valve may hunt
because the main valve will be barely
cracked open, and can subject the
valve seat and head to premature wear.

Complete the valve section with the
pilot Valve Spring Color which meets
the downstream pressure condition.

How to order
When ordering a Sarco 25P Pressure
Reducing Valve, please include all the
following data:

valve size by nominal pipe/flange
size

body construction of cast iron
or cast steel

type of control--25P for pressure
reduction

steam supply pressure
reduced pressure range and color
of pilot valve spring selected
intended application

For example: Sarco 1" Cast Iron
Pressure Reducing Valve Type 25P for
150 psig inlet pressure, yellow spring
for 3 to 30 psig reduced pressure, for
15 psig process heating.

Piping layout should be planned so
that the reducing valve will be on a
horizontal run with bypass piping
provided so that the system can
be operated Under manual control

while the reducing valve is isolated
for servicing.

Pipe sizes should be determined on
the basis of steam velocity and sized
from the table on page 19. The
reducing valve, sized from the table on
page 12 or 13, is likely to be smaller
than inlet piping and will almost
always be smaller than downstream
piping.

Downstream Pressure Color Code

3 to 30 psig YELLOW
20 to 100 psig BLUE
80 to 250 psig RED

Essentials of a pressure reduc-
ing station are shown here dia-
grammatically.

ST,
SUP-Y

$RCO

INCH
TO-52L

’,e

c

DIAMETERS

--1MINIMUM

ATMOSPHERE

/
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D-iMENSIONS Approx. weiitt
SIZE A A B C* 0 E* Cast Iron Cast steel

Screwed in. mrn in. in. in. in. in. Lb. Kg. Lb. Kg.

I" 6 12 8 219 12s 308 6 171 18s 479 39 17.7 43 19.5

I" 7 184 8 219 12 322 7 179 19 502 44 20.0 48 21.8

IVz" 7 184

2 8 216 10 270 13 338 8 208 21Vz 546 69 31.3 75 34.0

Flanged 125 Lb. 250 & 300 Lb.

3" 11% 298 12Vz 318 13 346 13 354 14+ 367 28 721 188 85.3 205 93.0

4" 13 352 14Vz 368 15 397 15 387 16V 410 31 797 284 129 309 140

6" 18V 460 19 483 19 502 11 302 16 424 28 725 560 254

In e 2 to 6 sizes, Dimsi A is for 125 Lb. flanged, and Dimensi A is r 250 Lb. Cast Iron and 300 Lb.Cast
Steel flanged (except 6 size Cast Iron only). Weights for 250 Lb, 300 Lb. flanged bodies. All Type PA valves

Lb. less thana amount.

I’ less for Type PA without internal spring. Add for Type PI ale.

A steam trap must be installed ahead
of the reducing valve to remove con-
densate before it reaches the regulator.
A Sarco z/,, TD-52L Thermo-Dy-
namic trap is recommended. The
steam trap and regulator both should
be protected with a strainer.

The pilot line that senses downstream
pressure should be connected to a
straight section of pipe for a minimum
of 10 pipe diameters downstream from
the nearest elbow, tee, valve or other
restriction. It should enter the top of
the pipe and should be pitched to drain
away from the pressure pilot. If the
pressure reducing valve serves only
one piece of equipment, its pilot line---
properly pitched for drainage--can be
connected to the steam space of that
equipment. Wherever the pilot line is
connected, a pressure gage should be
connected close beside it to measure
the same pressure.

Parallel Installation
If loads vary widely, or if peak loads
exceed the largest reducing valve size,
install two reducing valves in parallel.
Set for slightly different reduced pres-
sures, they will operate in sequence.
The one set at the higher pressure will
handle light loads with less tendency
toward hunting than one large valve
in the cracked-open position. As capa-
city requirement increases, downstream
pressure will drop slightly, and the
second valve will come into service.
A reduction in demand reverses the
same sequence. Valves should be sized
for 1/3 and 2/3 load so that the sum of
their capacities equals the peak steam
demand of the system. An added
benefit of this arrangement is that
either valve can usually be taken out
of service for inspection or mainte-
nance without interrupting system
operation.

z/- to 2" sizes have
screwed connections

21/2 to 4" sizes have
flanged connections

E

6" size has flanged
connections. Not

available in cast steel

SUPPLY
ATMOSPHERE

STRAINER

PRESSURE

In a parallel installation, two
25P reducing valves have slight-
ly different pressure settings so
that they open sequentially.
Diagrammed here in a vertical
arrangement, they are usually
installed side by side.
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pounds of saturated steam per hour

INLET OUTLET
STEAM STEAM

PRESSURE, PRESSURE,
PSIG PSlG

C. V. FACTORS

10

3

12
8

0.S

15
10
0-7

20
15

0-12

30
25

0.18

40
3O

0-21

45
35

0-27

60
50

0-35

70
50

0-43

80
60

0-48

100
60

0-62

125
100
O-76

150
125
O-87

125
0-103

175
150

0-117

2O0

0-131

225
2O0

0,145

225

3.48 6.5 10.5 14

95 175 285 380

135 250 405 545

155 285 465 620

120 230 365 490

155 290 470 630

180 335 540 720

145 270 435 580

195 360 580 77’5

205 385 620 825

155 290 470 630

220 410 665 890

230 430 695 925

155 290 470 630

250 470 755 1,010
280 525 850 1,135

190 355 575 770

315 585 955 1,275
350 650 1,050 1,400

280 520 840 1,120

360 670 1,080 1,440
385 720 ,I 6S 1,555

280 525 850 1,135
415 775 1,250 1,665
470 875 1,415 1,890

290 540 870 ,I 60
490 915 1,480 1,975
515 960 1,555 2,070

370 690 ,I 15 1,485
580 1,080 1,740 2,325
600 1,120 1,815 2,420

440 825 1,335 1,780
680 1,275 2,060 2,745
730 1,365 2,200 2,940

490 910 1,470 1,960
800 1,490 2,400 3,205
860 1,600 2,590 3,460

490 915 1,480 1,975
870 1,630 2,635 3,5 5

985 1,840 2,970 3,960

840 1,600 2540 3,390
1,075 2,000 3,240 4,330
,I 25 2,100 3,390 4,520

880 1,650 2,670 3,560
,I 60 2,180 3,500 4,660
1,250 2,340 3,780 5,000

925 1,730 2,790 3,720
1,340 2,500 4,050 5,400
1,385 2,590 4,180 5,570

880 1,640 2,60U 3,530
1,240 2,320 3,750 4,990
1,510 2,830 4,570 6,090

920 1,720 2,780 3,700
,250 2,330 3,770 5,020
1,640 3,070 4,960 6,600

*Cast steel construction required for service above 250 psig.

Capacities based accuracy of regulation of 1. P.S.I.

and with pipe sizes to insure reasonable steam velocities.

Refer to pipe sizing Chart Page 19.

NOMINAL VALVE SIZE

11/2 ’’ 2" 21/2

20 35 56 74 115 260

540 950 1,500 2,000 3,1 O0 7,000

780 1,365 2,185 2,890 4,480 10,170

880 1,550 2,470 3,260 5,080 11,440

700 1,225 1,960 2,590 4,025 9,1 O0

900 1,575 2,520 3,330 5,175 11,700

1,025 1,795 2,870 3,790 5,895 13,325

830 1,450 2,325 3,070 4,170 10,790

1,110 1,950 3,110 4,110 6,385 14,430

,I 80 2,065 3,305 4,360 6,785 15,340

900 1,575 2,520 3,330 5,175 11,700

1,270 2,220 3,555 4,700 7,300 16,510

1,320 2,310 3,695. 4,885 7,590 17,160

900 1,575 2,520 3,330 5,175 11,700

1,440 2,520 4,030 5,330 8,280 18,720

1,620 2,835 4,535 5,995 9,315 21,060

,I 00 1,925 3,080 4,070 6,325 14,300

1,820 3,185 5,095 6,735 10,465 23,660

2,000 3,500 5,600 7,400 11 ,SO0 26,000

1,600 2,800 4,480 5,920 9,200 20,800

2,060 3,605 5,770 7,620 11,845 26,780

2,220 3,885 6,215 8,215 12,765 28,860

1,620 2,835 4,535 5,995 9,315 21,060

2,380 4,165 6,665 8,800 13,685 30,940

2,700 4,725 7,560 9,990 15,525 35,1 O0

1,660 2,905 4,650 6,140 9,545 21,580

2,820 4,935 7,89S 10,435 16,215 36,660

2,960 5,180 8,290 10,950 17,020 38,480

2,120 3,710 5,935 7,845 12,190 27,S60

3,320 5,810 9,295 12,285 19,090 43,160

3,460 6,055 9,690 12,800 19,895 45,000

2,540 4,445 7,110 9,400 14,600 33,000

3,920 6,860 10,975 14,500 22,540 50,960

4,200 7,350 11,760 15,540 24,150 54,600

2,800 4,900 7,840 10,360 16,100 36,400

4,580 8,015 12,825 16,945 26,335 59,540

4,940 8,645 13,830 18,280 28,400 64,220

2,820 4,935 7,895 10,435 16,215 36,660

5,020 8,785 14,055 18,570 28,865 65,260

5,660 9,900 15,850 20,950 32,545 73,580

4,840 8,470 13,550 17,900 27,830 65,920

6,180 10,815 17,300 22,870 35,530 80,340

6,460 11,300 18,000 23,900 37,145 83,980

5,080 8,890 14,225 18,800 29,210 66,000

6,660 11,655 18,650 24,640 38,300 86,600

7,200 12,600 20,160 26,640 41,400 93,600

5,320 9,300 14,900 19,680 30,600 69,200

7,720 13,500 21,600 28,600 44,400 100,360

7,960 13,930 22,300 29,450 45,800 103,500

5,050 8,830 14,130 18,670 29,000

7,130 12,480 19,980 26,400 41,000

8,700 15,230 24,360 32,200 50,000

5,290 9,250 14,800 19,600 30,400

7,170 12,550 20,1 O0 26,500 41,300

9,440 16,520 26,400 34,900 54,300

Bald faced numbers in outlet steam pressure column indicate

pressures at which maximum capacity occurs. Lower outlet

pressures do not increase valve capacity.





pounds of saturated steam per hour

INLET OUTLET
STEAM STEAM

PReSSUrE, PESSU, S 3/4"S 1 "$
PSIG PSIG

C. V. FACTORS 1.16 2.4 4.6

10 30 65 125
5 45 95 175
3 50 110 205

12 40 85 160
8 SO 110 210

0.5 60 125 235

15 50 100 190
10 65 135 255
0-7 70 145 270

20 50 110 210
15 75 150 290

0..12 80 160 305

30 SO 110 210
25 85 175 335

0-18 95 200 370

40 65 130 2U
30 105 220 420

0..21 115 240 460

45 95 200 370
35 125 250 475

0-27 130 270 510

60 95 200 370
50 140 290 545

0-35 155 330 620

70 I00 210 395
50 165 350 655

0..43 170 360 680

80 120 255 490
60 190 400 755

0=43 200 420 800

100 145 300 585
80 230 480 905

0-62 245 510 965

125 160 335 645
100 265 555 1,050
0-76 285 580 1,140

150 165 350 655
125 290 600 1,160
0-87 330 680 1,310

150 285 580 1,125
125 360 740 1,420

0-103 375 780 1,485

175 290 605 1,170
150 390 810 1,540

0-117 420 875 1,655

200 310 640. 1,250
150 450 935 1,775

0-131 460 970 1,830

225 290 610 1,160
200 415 855 1,640

0-I45 505 1,040 2,000

250 310 635 1,220
225 415 860 1,650

0-160 550 1,130 2,170

*Cast steel constructio required for service above 250 psig.
Capacities based accuracy of regulatioe af I. P.S.I.
and with pipe sizes to insure reasonable steam velocities.
Refer to pipe sizing Chart Page 19.

capacities matched to nominal valve sizes for lower
steam velocities

NOMINAL VALVE SIZE

11/4"S I"S 2"S 2"S 3"S 4"S 61S

6.5 11.6 18.5 26 37 64 185

175 315 505 695 1,000 1,730 5,000
250 450 720 1,015 1,440 2,500 7,200
285 510 820 1,150 1,630 2,795 8,125

230 405 650 920 1,300 2,225 6,460
290 520 825 1,170 1,655 2,825 8,300
335 600 955 1,330 1,915 3,265 9,460

270 485 770 1,085 1,540 2,630 9,080
360 640 1,025 1,435 2,040 3,550 10,250
385 685 1,090 1,555 2,210 3,775 11,000

290 520 825 1,170 1,655 2,825 8,300
410 735 ,I 75 1,660 2,350 4,000 11,725
430 760 1,220 1,715 2,435 4,225 12,185

290 520 825 1,170 1,655 2,825 8,300
470 835 1,360 1,870 2,665 4,640 13,300
525 935 1,500 2,100 2,985 $,185 14,960

355 640 1,01 S 1,430 2,085 3,565 10,150
585 1,045 1,670 2,350 3,330 5,825 16,800
650 1,130 1,850 2,600 3,700 6,400 18,470

520 940 ,SO0 2,110 3,000 5,125 14,775
670 ,I 95 1,900 2,760 3,810 6,590 19,000
720 1,290 2,065 2,885 4,125 7,10S 20,500

525 35 1,500 2,1 O0 2,985 5,185 14,960
775 1,380 2,210 3,155 4,475 7,655 22,000
875 1,565 2,500 3,495 4,950 8,640 24,950

540 960 1,590 2,160 3,070 5,41 S 15,330
91S 1,660 2,650 3,735 5,295 9,045 26,000
960 1,710 2,735 3,850 5,460 9,475 27,300

690 1,230 1,960 2,735 3,880 6,780 19,570
1,080 1,900 3,050 4,315 6,140 10,600 30,650
,I 20 2,000 3,200 4,480 6,350 11,000 31,900

825 1,470 2,350 3,365 4,765 8,140 23,450
1,275 2,280 3,645 5,115 7,250 12,500 36,150
1,365 2,435 3,900 5,535 7,850 13,420 38,760

910 1,625 2,590 3,640 5,270 9,000 25,850
1,490 2,645 4,230 5,930 8,41 $ 14,650 42,300
1,600 2,870 4,590 6,420 9,140 15,800 45,600

915 1,660 2,650 3,775 5,295 9,045 26,000
1,630 2,91 $ 4,665 6,550 9,285 15,900 46,350
1,840 3,300 5,270 7,410 10,500 18,000 52,270

1,600 2,850 4,480 6,290 9,060 15,450 44,690
2,000 3,570 5,725 8,015 11,350 19,700 57,000
2,100 3,740 5,990 8,390 11,875 20,670 59,600

1,625 2,945 4,700 6,600 9,400 16,200 46,850
2,180 3,885 6,200 8,715 12,350 21,300 61,500
2,340 4,175 6,680 9,375 13,300 23,000 66,450

1,730 3,100 4,920 6,920 9,840 17,000 49,150
2,500 4,465 7,155 0,000 14,200 24,700 71,250
2,590 4,615 7,395 0,300 14,725 25,450 73,500

1,640 2,930 4,670 6,560 9,335 16,150
2,320 4,140 6,600 9,275 13,200 22,830
2,830 5,050 8,050 11,310 16,100 27,840

1,720 3,070 4,890 6,870 9,780 16,900
2,330 4,160 6,640 9,330 13,270 22,900
3,070 5,475 8,730 12,270 17,460 30,200

Bold face numbers in outlet steam pressure column indicate
pressures at which maximum capacity occurs. Lower outlet
pressures do not increase valve capacity.





With a-25E an electric signal provides on or off flow control and can be used to
start up a steam main automatically, or to supply steam to any area or piece of
:quipment only when it is required.

On the 25E, when the solenoid pilot
is energized electrically the pilot valve
opens, and control pressure applied to
the bottom of the main valve dia-
phragm opens the main valve fully.
When the electric pilot is de-energized
the pilot valve closes, and control pres-
sure is relieved through the bleed
orifice. Then, the main valve return
spring and inlet steam pressure acting
on the valve head close the main
valve tight.

Combined with other pilots in series,
the electric solenoid pilot always
overrides them and shuts the main
valve when it closes. When the electric
pilot opens, control shifts to the other
pilot or pilots. With its electric pilot
energized, a 25TE works the same as
a 25T. A 25PE works the same as a
25P. And a 25PTE works the same
as a 25PT.

Valve installation with bypass piping,
strainer and trap should resemble that
of the 25T (see page 9). Sometimes,
the bypass is not considered necessary
(see diagram at right).
Maximum working pressure of the 25E
pilot is 250 psig/17.2 bar. Steam tem-
peratm’e may not exceed 408OF/208oc.

Electrical installation
The electrical actuating signal may
originate in almost any kind of control
circuitry. Standard solenoid coils are

Signed to operate on 115-volt, 60 Hz
The pilot is normally closed.

opens when energized, and the main
valve is thus opened while the elec-
trical signal circuit is energized.

If the control circuit contains a
temperature-sensing element, its loca-
tion-like that of the 25T thermostatic
bulb---must be in the region to be held
at regulated temperature.

Solenoids
The standard solenoidhas a NEMA 1,

General Purpose enclosure. NEMA 4
Watertight and NEMA 7 Explosion-
proof enclosures are also available at
extra cost. The standard S-volt,
60 Hz AC coil can be replaced with
an optional 230-volt coil at no
extra cost.

Valve sizing
Use the capacity chart on page 8 and
the notes on page 6 for sizing the 25E
in terms of steam capacity.

How to order
Please include the following informa-
tion when ordering a Sarco 25E on-off
valve:

valve size by nominal pipe/flange
size
body construction of cast iron or
cast steel
type of control--25E for electric
actuation
voltage and style of enclosure for
electric solenoid
steam supply pressure
intended application

DIMENSIONS Approx. Weight
SIZE A A B C D E Cast Iron Cast Steel

Screwed in. mm in. in. in. in. in. mm Lb. Kg. Lb. Kg.
l/2" $t/2 140 7 194 6/ 154 6/t 157 121 311 28 12.7

" 5 140 7s 194 6tAS 154 64 157 12 311 28 12.7

l" 6 152 8 219

IA 7A 184 8 219

IV2" 71/4 184

2" 8/e 216

Flanged 125 lb. 250 & 300 lb.

2Y" I0 276 11Y 292

3" 1116, 298 12V 318

219

270

137 352 14V2

18Vl 460 19

6 152 6 171 12 324 35 15.9 38 17.2

6/t 167 7t/ 179 13s 346 40t 18.4 44 20.0

6e/t 167 7t, 179 13 346 40V- 18.4 44 20.0

183 8/t 208 15: 391 65 29.5 71 :32.2

13s 346 7 200 13tSA 354 21tA 554 153V 69.6 167 75.8

13s 346 7I’ 198 147/ 367 22 $65 184 83.7 201 91.2

368 15s,6 397 9 232 16V 410 25 641 280V 127 305 138

483 19 502 8* 222 16t/ 424 25/ 646 560 254
In the 2" to 6" sizes, Dmenslo, A is for 125 lb. flanged,
flanged (except 6" size cast iro aly).

and Dimensio A is for 250 lb. cast iron and 300 lb. cast steel
Weights for 250 lb. 300 lb. flanged bodies.

14

ELECTRICAL SIGNAL

soLENOIDELECTRIC
PILOT ORIFICE

CONTROL---[[ .) I \

\
DIAPHRAGM

t" to 2" sizes have
screwed connections

E

2"o 6" size have
flanged connections





Adding an electric pilot to a pressure or temperature regulator permits you to
supply steam to any area or process only when it is required, thus preventing
unnecessary heat loss or steam usage.

Determine steam capacities for the
25TE according to data on the 25T,
pages 6 and 8.

Select a thermostat according to
25T data on page 7.

See page 14, opposite for solenoid
coil choices.

Check with your Sarco Representa-
tive on any unusual features of the
installation.

How to order
When ordering a Sarco 25TE Temper-
ture Regulator with auxiliary electric
pilot, please include all of the follow-
ing information:

valve size by nominal pipe/flange
size
body construction of cast iron or
cast steel
type of control--25TE

style of thermostatic bulb
length of capillary tubing
temperature adjustment range
voltage and style of enclosure for
electric solenoid
steam supply pressure. Specify
low pressure pilot when the inlet
pressure for flanged sizes is 15
psig or below.
intended application

SIZE A A
Screwod in.

1/2" 5Va 140

" SY2 140
1" 6 152

I" 7 184
I/2 7 184
2" 8 216

Flanged 12,5 Lb. 250 & 300 Lb.
2/2 10;/’2 276 11 292
3" 11t/4 298 12/2 318
4" 13/2 352 14Va 368
6" 18/2 460 19 483

In the 2" to 6" sizes, Dimension A is
Steel flanged (except 6" size Cast Iron
T-2 Thermostat.

DIMENSIONS Approx. Weight
B C D E Cast Iron Cast Steel

in. in. in. Lb. Kg. Lb. Kg.
7s/i 194 121/ 306 6,s 157 18 V4 464 30/ 3.8 33 So0
7 194 12/t 306 6As 157 18V4 ,14)4 30V2 13.8 33 15.0
8s 219 12 305 6A 171 18 476 37 17.0 41 18.6
8s 219 12/ 319 7A6 179 19s/i 498 43 19..5 47 21.3
8s 219 12A6 319 7A6 179 19s 498 43 19.5 47 21.3

10s/i 270 13/ 335 8/ 208 21 543 67V2 30.6 74 33.6

13s 346 131, 354 13ts/ 354 27 708 156 70.8 170 77.1
13s 346 131/ 354 14rA6 367 28 721 187 8.8 204 92.5
15 397 I 383 16e 410 31 792 283 128 308 140
19 502 11 300 16" 424 28 724 560 24

for 125 Lb. flanged, and Oimsion A is for 250 Lb. Cast Ir and 300 Lb. Cast
only). Weights are for 250 Lb. 300 Lb. flanged bodies. All weights include

Determine steam capacities for the
pressure reducing mode of operation
from data on pages 12 and 13.

Select a pressure pilot spring ac-
cording to data on page 10.

See page 14, opposite for solenoid
coil choices.
Check with your Sarco Representa-

tive on unusual installations.

How to order
When ordering a Sarco 25PE Pressure
Reducing Valve with auxiliary electric
pilot, please include all of the follow-
ing information:

valve size by nominal pipe/flange
size
body construction of cast iron or
cast steel

type of control--25PE
steam supply pressure
reduced pressure range and pilot
valve spring selected
voltage and style of enclosure for
electric solenoid

intended application

SIZE A
Screwed in.

Y" 5Ya 140
5/ 140

1" 6 152

I" 7 184
l/= 7 184

2" 8V2 216
Flanged 25 Lb
2" 10 276
3" 11, 298
4"" 13xA 352
6" 181/I 460

In the 2/( to 6" sizes,
Steel flanged (except 6"

DIMENSIONS Approx. Weight
A B C D E Cast Iron Cast Steal

in. rnm in. in. in. in. Lb. Kg. Lb. Kg.
7 194 14/, 367 6A 157 20/I 524 36 16.3 39 17.7
7s 194 14/, 367 61/ 157 20s 524 36 16.3 39 17.7
8s/ 219 14: 365 6: 171 21/s 537 43 19.5 47 21.3
8s/ 219 14-, 379 7/ 179 22 559 48 21.8 52 23.6
8s 219 14’/ 379 7,/ 179 22 559 48 21.8 52 23.6

10s/ 270 15A 395 8, 208 23 603 73 33.1 80 36.3
250 & 300 Lb.
II/ 292 13s 346 16 413 13- 354 30k, 767 160 72.6 175 79.4
12 318 13’ 346 16/ 411 14r/ 367 30s 778 191 86.6 208 94.4
14 368 lSS 397 17Va 445 16/s 410 33s/i 854 287 130 313 142
19 483 19 502 14 359 16V 424 30 783 560 254
Dimension A is for 125 Lb. flanged, and Dimension A is for 250 Lb. Cast Iron and
Cast Iron only). Weights for 250 Lb. or 300 Lb. flanged bodies.

300 Lb. Cast

/2" to 2" sizes have
screwed connections
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The 25PT combination pressure-temperature regulator reduces a high pressure
steam supply to a safe and economical level, uses it to provide automatic tempera-
ture control of steam heated equipment, and does so with a single main valve.

Normal positions before startup are
with the main valve closed, pressure
pilot open, and temperature pilot
open. On startup, entering steam
passes through both pilot valves into
the diaphragm chamber and out
through the control orifice. As flow
through the pilot valves exceeds flow
through the orifice, control pressure
increases in the main diaphragm
chamber, and that opens the main
valve.

As steam flows through the main
valve, the increase in downstream
pressure feeds back through the pres-
sure sensing line to the underside of
the pressure diaphragm. When force
below that diaphragm balances the
compression force of the spring above
it, the pilot valve throttles. Control
pressure in the main diaphragm cham-

ber positions the main valve so that
maximum steam pressure will not be
exceeded.
As the medium being heated ap-

proaches the desired temperature, liquid
m the bulb expands through the
capillary tubing into the bellows and
throttles the temperature pilot valve.
At its control point, the temperature
pilot valve delivers just enough steam
to maintain a control pressure that
results in the required rate of steam
flow through the main valve.
When no steam is required, the

main valve closes tight to provide
dead-end shut off. The temperature
setting can be changed by turning the
calibrated adjustment dial. The maxi-
mum delivery pressure can be changed
by adjusting the pressure pilot spring.

PRESSURE ADJUSTMENT
TEMPERATURE PILOT /

/ PRESSURE
TEMPERATURE / tOIAPHRAGM

(( )1\ I,..-.11 SENSING LINE

II1\ II I’u"E::"T’--"PRESSURE

"uLBII ,--J II

CONTROL \MAIN DIAPHRAGM
PRESSURE

In its temperature regulating mode of
operation, the 25PT performs exactly
the same as if it were a 25T. Size
it according to data on pages 6 and 8.

How to order
When ordering a Sarco 25PT pressure-
temperature regulator, please include
all of the following information:

valve size by nominal pipe/flange
size

body construction of cast iron or
cast steel
type of control--25PT for tem-
perature regulation with pressure
limiting
steam supply pressure
reduced pressure range and pilot
valve spring selected
style of thermostatic bulb
length of capillary tubing

temperature adjustment range
intended application

For example: Sarco 3/4" Cast Iron
25PT Pressure-Temperature Regulator
for 100 psig inlet pressure, yellow
spring for 3 to 30 psi pressure range,
T9 thermostat with 15 feet of brass-
armored tubing, temperature range
60.120F, for air-tempering coil bank
to operate at 25 psi pressure.

In this 25PT installation, steam
is supplied at the optimum pres-
sure and temperature for heat
exchanger operation. Steam
flow is regulated to keep water
in the loop at the set tempera-
ture.
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SIZE A A
Screwed in. in.

:" 5Vz 140
I" 6 152

1" 7 184
*/=" 71/4 184

2" 81/2 216

Flanged 125 Lb. 250 & 300 Lb.

2a 10Y= 276 11,/z 292 13s
3" 11 298 12/a 318 13s
4" 13/s 352 14v/z 368 I$S

6" 18Vs 460 19 483 19

DIMENSIONS ApProx. Weight
B C D E Cast Iron Cast Steel

in. in. in. in. Lb. Kg. Lb. Kg.

7s 194 13 337 6/ 157 19, 494 38 17.2 41 18.6

7s/= 194 13/4 337 63/h 157 19r/k 494 38 17.2 41 18.6

8s 219 13a/ 335 6 171 191sA6 506 45 20.4 49 22.2
8s 219 13 349 7/ 179 20t,, 529 50V2 22.9 55 25.0
8s/i 219 13 349 7T/, 179 201s/ 529 501/: 22.9 55 25.0

10s 270 14 365 8z/h 208 22A6 573 75 34.0 82 37.2

346 ISI/ 383 131 354 29 737 163V 74.2 178 80.7

346 15 381 14/h 367 29r/ 748 194Vz 88.2 212 96.2
397 16", 414 16Vs 410 32r/ 824 290Vz 132 316 143

$02 13 330 16/h 424 29 754 S60 254

In the 2Y:" to 6" sizes, Dimension A is for 125 Lb. flanged, and Dimension A is for 250 Lb. Cast Iron and 300 Lb. Cast
Steel flanged (except 6" size Cast Iron only). Weights for 250 Lb. 300 Lb. flanged bodies. All weights include
T-2 Thermostat.

Piping layout should be planned so
that the regulator valve will be on a
horizontal run with bypass piping
provided so that the system can be
operated under manual control while
the regulator is isolated for servicing.
Pipe sizes should be determined on the
basis of steam flow requirements.
The regulator valve, sized from the
table on page 6, is likely to be smaller
than inlet piping and will almost
always be smaller than outlet piping.
A steam trap must be installed ahead
of the valve to prevent condensate
from reaching the regulator. A Sarco
1/2" TD-52L Thermo-Dynamic trap
is recommended. The trap and regula-
tor should both be protected with a
strainer.
The thermostatic bulb should be care-
fully located in the medium being
heated. Make sure that the entire
length of the thermostatic bulb is im-
mersed in the heated medium. Locate
the thermometer being used to monitor
or record regulated temperature close

to the thermostatic bulb. When the
bulb is contained in a well, use a heat
conductin.g compound to improve
response tme.

Forced reeireulation is required for
good control of an instantaneous water
heater or a heat exchanger that has its
thermostatic bulb located in the dis-
charge line.

The pressure pilot line that senses
downstream pressure should be con-
nected to a straight section of pipe a
minimum of 10 pipe diameters down-
stream from the nearest elbow, tee,
valve or other restriction. It should
enter the top of the pipe and should be
pitched to drain away from the
pressure pilot. If the regulator serves
only one piece of equipment, its pilot
line--properly pitched for drainage--
can be connected to the steam space of
that equipment. Wherever the pilot
line is connected, a pressure gage
should be connected close beside it to
measure the same pressure.

E

1/2" to 2" sizes have
screwed connections

B
2V2 to 6" sizes have
flanged connections

This is a typical 25 PT-4 regu-
lator installed on an Air heating
coil. Where coil may be ex-
posed to freezing temperatures
consult your local Sarco Repre-
sentative for dimension "A"
and other special requirements
to prevent freezing of coils.
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Adding an electric pilot to a pressure-temperature regulator permits you to supplysteam to the equipment only when it is required, thus preventing unnecessaryheat loss or steam usage.

As in all other 25-Series regulators,
main valve opening is governed by
control pressure. If any one of the
three pilots--pressure, temperature or
electric--should close tight, the main
valve will close tight.
When the electric pilot is energized

and open, the temperature pilot nor-
mally throttles control pressure. If

downstream pressure should rise to its
set point, then the pressure pilot closes
sufficiently to take over regulation of
control pressure.
Thus, the 25PTE functions as a

25T, a 25P or a 25E in turn--depend-
ing on which of the three signals calls
for a decrease or shutoff of steam flow.

TEMPERATURE PILOT
TEMPERATURE
ADJUSTMENT ,.._,....--.-PRESSURE ADJUSTMENT

Jl/PRESSURE DIAPHRAGM

il’ \ [ / DOWNSTREAM PRESSURE
\1 L L.t/-, SENSING LINE

SOLEN L._..,,,,jLT

CONTROL PRESSURE MAIN DIAPHRAGM

Determine steam capacities for the
25PTE according to data on the 25T,
pages 6 and 8.

See page 7 for choice of thermostat.
See page 10 for choice of pressure

pilot spring.
See page 14 for choice of solenoid

coil.
A 25PTE installation should follow

the general rules outlined in this bulle-
tin for all the 25-Series regulators.

How to order
When ordering a Sarco 25PTE Pres-
sure-Temperature Regulator with Aux-
iliary Electric Pilot, please include all
of the following information:

valve size by nominal pipe/flange
size

body construction of cast iron or
cast steel
type of control--25PTE
steam supply pressure
reduced pressure range and pilot
valve spring selected

style of thermostatic bulb

A 25 PTE-8 applied to a batch processor providing pressure and temperature control,
with auxiliary electric pilot for remote or programmed on-off operation.

length of capillary tubing
temperature adjustment range
voltage and style of enclosure for
electric solenoid

intended application

DIMENSIONS Approx. Weight
SIZE A A B C D E Cast Iron Cast $1eel

Screwed in. in. in. in. in. in. Lb. Kg. Lb. Kg.
Vz" SVz 140 7s 194 131/4 337 6’/ 157 19/s 494 41 18.6 45 20.4

" SVz 140 7s 194 13V4 337 6’ts 157 19/ 494 41 18.6 45 20.4
I" 6 152 8s 219 13 335 6: 171 ]9s 506 48 21.8 52 23.6
I" 7A 184 8s 219 13A 349 7V 179 201, 529 53Y2 24.3 58 26.3
IY2" 7A 184 8sA 219 13A 349 7/ 179 201 529 53Vz 24.3 58 26.3
2" 8 216 10s 270 14 365 8/ 208 22t 573 78 3,5.4 85 38.6

Flanged 25 Lb. 250 & 300 Lb.
2Vz" 10 276 llV= 292 13s 346 15/ 383 13=s/ 354 29 737 166V= 75.6 181 82.1
3" llA 298 12Vz 318 13sA 346 1.5 381 14/ 367 29/, 748 197/z 89.6 215 97.$
4" 13 352 14Vz 368 15s 397 16/ 414 16 410 32s 824 293Vs 133 320 145
6" 18 460 19 483 19A 502 13 330 16,/1 424 29,’ 754 560 254

the 2Vz" to 6" sizes, Dimens/on A is for 125 Lb. flanged, Dirnensmn A is for 250 Lb. Cast Iron and 300 Lb. Cast
Steel flanged (except 6" size Cast Iron only). Weights are for 250 Lb. 300 Lb. Ranged bodies. All weights include
T-2 Thermostat.
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In operation, a pressure reducing valve

produces a lower pressure at its outlet
than at its inlet. The pressure differ.

ence creates a high steam velocity
across the valve seat. In most reducing
valve installations, sonic velocity will
occur. The extreme velocities that must
exist across reducing valve seats can-

not be tolerated in pipes supplying the
valves and leading from them. Erosion

and noise would be prohibitive.

In such applications as heating sys-
tems-where noise of steam flow would
be a consideration--it is common

practice to limit velocities to between

4,000 and 6,000 feet per minute.
Considerably higher steam velocities
are acceptable outdoors and in plants
where the environment is already
noisy.
The chart here lists steam capacities

of pipes under various pressure and

velocity conditions.

Example
Given a steam heating system with a

100 psig inlet pressure ahead of the
pressure reducing valve and a capacity
of 1,000 pounds of steam per hour at

25 psig, find the size 25P pressure
reducing valve required. Find, also,

the smallest sizes of upstream and
downstream piping for reasonably
quiet steam velocities.

Valve sizing
On the capacity chart on page 12,
locate I00 psig inlet pressure in the
left column. In the next column, find
reduced pressure 5-48 psig, which
brackets 25 psig. Along the same hori-
zontal line, find 1,120 pounds per hour
under 3/4-inch valve size. The correct

25P pressure reducing valve size is
thus 3/4-inch. The pilot spring from
the table on page I0 should be in the
3-30 psig range--code, yellow.

Upstream piping
.Enter the velocity chart on this page at
A for 1,000 pounds per hour. Go over
to point B where the 100 psig diagonal
line intersects. Follow up vertically

REASONABLE
VEL(ITIES
PIPES

PROCESS STEAM
8,000 12,000 FPM

HEATING SYSTEMS
4,000 6,000 FPM

50,000
40,000

30.000

20,000

10.000

E,O00

,000

4,000

3,000
Z

O
2,000

E00

00

300

40

300

200

100

PIPE SIZE
(SCHEDULE 40 PIPE*)

20,000

12,000

0,000

8,0oo

6,000

.000

3,000

2,000

1,000

Multiply chart velo(ity
by fcto bekw

get velocily
shedule 80 pipe

PIPE SIZE FACTOR
I&,, 1.30

," & 1" 1.23
1!," & 1/i 1.17
2" 16" 1.12

STEAM PRESSURE PSIG
(SATURAD STEAM)

to C where an intersection with a

diagonal line falls inside the 4,000-to-

6,000 foot-per-minute velocity band.
Actual velocity at D is about 4,800
feet per minute for l-l/2-inch up-
stream piping.

Downstream piping
Enter the velocity chart at A for 1,000
pounds per hour. Go over to point E
where the 25 psig diagonal line inter-
sects. Follow up vertically to F where
an intersection with a diagonal line

falls inside the 4,000-to-6,000 foot-
per-minute velocity band. Actual

velocity at G is 5,500 feet per minute

for 2-1/2-inch downstream piping.

Titus to insure quiet steam velocities
on a heating system application the

3/4-inch standard valve should be

installed with 1-1/2-inch upstream and

2-1/2-inch downstream piping.
Reduced port "S" valves have

capacities matched to their nominal
sizes for lower steam velocities and
noise.
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Shall be
of the pilot-actuated, diaphragm-operated type.
with pilot assembly top and diaphragm
housing below. The main valve shall be single-
seated with hardened stainless steel trim, and the
valve body shall be cast iron steel.

The main valve head and seat shall be
y replaceable by removing only the top

body The valve head shall be free to llft
out without the of tools.

The main valve stem guide shall be titted with
Bushing and pressure arresting device to pro-

mote cleanliness of guiding parts and to prevent
pressure build-up in the upper diaphragm chamber.

The pilot shall be of bolt-on design and shall be
connected to the valve body without the of
pipe nipples. Removal of the pilot shall require

disturbance to controt connections.
Temperature setting of the thermostatic syster

shall be adjustable without the of tools, and
the temperature set paint shall be readable in
degrees calibrated dial. The thermostatic
system must be replaceable without disturbing
temperature control setting of the regulator. The
hydraulic thermostatic system shall be capable
of withstanding without damage temperature
at the bulb 200F higher than the set point, to
maximum of 350F.

Shall be of the
pilot-actuated, diaphragm-operated type with pilot
assembly top and diaphragm housing below.
The main valve shall be single-seated with
hardened stainless steel trim, and the valve body
shall be cast iron steel.

The main valve head and seat shall be
veniently replaceable by removing only the top
body The valve head shall be free to lift
out without the of tools.
The main valve stem guide shall be tiffed with
flushing and pressure arresting device ta promote

cleanliness of guiding parts and to prevent
pressure build-up in the upper diaphragm chamber.

The pilot shall be of bolt-on design and shall be
connected to the valve body without the of
pipe nipples. The pilot diaphragm shall be covered
for protection against dirt accumulation.

Shall
be of the pilot-actuated, diaphragm-operated type
with dual pilot assembly top and diaphragm
housing below. The m.ain valve shall be single-
seated with hardened stainless steel trim, and the
valve body shall be cast iron steel.

The main valve head and seat shall be
veniently replaceable by removing only the top
body cover. The valve head shall be free to lift
out without the of tools.

The main valve stem guide shall be fitted with
flushing and pressure arresting device to pro-

mote cleanliness of guiding parts and to prevent
pressure build-up in the upper diaphragm chamber.

Pilots shaft be of bolt-on design and shall be
connected to the valve body without the of
pipe nipples. Removal of either pilot shall require

disturbance to integral control connection of the
main valve. The pressure pilot diaphragm shall be
covered for protection against dirt accumulation.

Temperature setting of the thermostatic pilot
shall be adiustable without the of tools, and
the temperature set point shall be readable in
degrees calibrated dial. The thermostatic
system must be replaceable without disturbing
temperature control setting of the regulator. The
hydraulic thermostatic syslem shall be capable
of withstanding without damage temperature at
the bulb 200CF higher than the set point, to
maximum of 350CF.

Shall be of the pilot-actuated, diaphragm-opera-
ted type with pilot assembly top and diaphragm
housing below. The main valve shall be single
seated with hardened stainless steel trim, and the
valve body shall be cast iron steel.

The main valve head and seat shall be
veniently replaceable by removing only the top
body The valve head shall be free to lift
out without the of tools.

The main valve stem guide shall be tiffed with
flushing and pressure arresting device to pro-

mote cleanliness of guiding parts and to prevent
pressure build-up in the upper diaphragm chamber.
The pilot shall be of bolt-on design and shall be

connected to the valve body without the of
pipe nipples. Removal of the pilot shall require

disturbance to control connections.

High-temperature insulation suitable for
tinuous duty shall be used in manufacture of the
pilot solenoid. The solenoid shall meet
quirements for NEMA (specify class) enclosures.

Shall be of the
pilot-actuated diaphragm-operated type with
dual pilot assembly top and diaphragm housing
below. The main valve shall be single-seated
with hardened stainless steel trim, and the valve
body shall be cast iron steel.
The main valve head and seat shall be

veniently replaceable by removing only the top
body The valve head shall be free to lift
out without the of tools.

The main valve stem guide shall be fitted
flushing and pressure arresting device to pro-

mote cleanliness of guiding parts and to prevent
pressure!build-up in the upper diaphragm chamber.

Pilots shall be of bolt-on design and shall be
connected to the valve body without the use of
pipe nipples. Removal of either pilot shall require

disturbance to control connections.
Temperature setting of the thermostatic pilot

shall be adjustable without the of tools, and
the temperature set point shall be readable in

degrees calibrated dlal. The thermostatic
system must be replaceable without disturbing
temperature control setting of the regulator. The
hydraulic thermostatic system shall be capable
of withstanding without damage temperature at
the bulb 200F higher than the set point, to
maximum of 350F.

High tempernture insulation suitable for
tinuous duty shall be used in manufacture of the
electric pilot solenoid. The that houses the
solenoid shall meet requirements for NEMA
(specify class) enclosures.

Shall be of the pilot-
actuated, diaphragm-operated type with dual
pilot assembly top and diaphragm housing
below. The main valve shall be single-seated with

hardened stainless steel trim, and the vah,
shall be cast iron steel.

The main valve head and seat shall be
vlently replaceable by removing only the top
body cOVer. The valve head shall be free to lift
out without the of tools.

The main valve stem guide shall be fitted with
Bushing and pressure arresting device to pro-

mote cleanliness of guiding parts and to prevent
pressure build-up in the upper diaphragm chamber.

Pilots shall be of bolt-o design and shall be
connected to the valve body without the use of
pipe nipples. Removal of either pilot shall require

disturbance to integral control connections.
The pressure pilot diaphragm shall be covered
for protection against dirt accumulation.

High-temperature insulation suitable for
tinuous duty shall be used in manufacture of the
electric pilot solenoid. The case that houses the
solenoid shall meet requirements for NEMA
(specify class) enclosures.

Shall be of the
pilot-actuated, dlaphragm-operated type with
three pilot assemblies top and diaphragm
housing below. The main valve shall be single-
seated with hardened stainless steel trim, and the
valve body shall be cast iron steel.
The main valve head and seat shall be
veniently replaceable by removing ooly the top
body The valve head shall be free to lift
out without the of tools.

The main valve stem guide shall be fitted with
flushing and pressure arresting device to pro-

mote cleanliness of guiding parts and to prevent
pressure build-up in the upper diaphragm chamber.

Pilots shall be of bolt-on design and shall be
connected to the valve body without the of
pipe nipples. Removal of any pilot shall require

disturbance to integral control connections.
The pressure pilot diaphragm shall be covered for
protection against dirt accumulation.

Temperature setting of the thermostatic pilot
shall be adjustable without the of tools,
and the temperature set point shall be readable
in degrees calibrated dial. The thermostatic
system must be replaceable without disturbing
temperature control setting of the regulator. The
hydraulic thermostatic system shall be capable
of withstanding without damage temperature
at the bulb 200F higher than the set point, to
maximum of

High-temperature insulation suitable for
tinuous duty shall be used in manufacture of the
electric pilot solenoid. The that houses the
solenoid shall meet requirements for NEMA
(specify dass) enclosures.

Noise levels of Sarco 2S-
Series regulators will not exceed 90 dBA when the
valve and connecting piping sized and installed

recOmmended in this bulletin and in the installa.
tlon instructions.

Main Valves, Pressure Pilots, Temperature
Pilots, *’|" Pilot Cap

Multiple Pilot Adapter Bracket
Electric Plot Body
Valve Heads and 5eats
Valve Spring, Stem and Guide

Diaphragms’P" Pilot and /2"4 Valves

0iaphragm---6" Size Valve

Temperature Pilot, Adjustment Knob

Temperature Pilot, Seals

Capillary Tubing

Cast Iron Cast Steel
ASTM A126 ASTM A216

Class B Grade WCB
Cast Iron Cast Steel

and Bronze and Bronze
Cast Bronze ASTM B62

Hardened Stainless Steel

Stainless 5teal

Phosphor Bronze, 2 Ply

Stainless Steel, single

Phenolic Plastic

Teflon

Copper, Brass Armored, T10
and T11 Stainless Steel

spira/x SPIRAX SARCO, INC
1951 26TH ST S.W. P.O. BOX 119, ALLENTOWN, PA 18105

PHONE (215) 797-5830 TELEX 84-7434

GPS IOM Printed in U.S.A.





SUBMITTAL DATA
ORDER NO.

DATE

")";_1 1 1

4/2/84

JOB:

ARCHITECT/ENGINEER:

UNACCOMPANIED ENLISTED PERSONNEL HOUSING
MARINE CORPS BASE
CAMP LEJED-NE, N. C.

J. N. PEASE ASSOCIATES
CHARLOTTE, N. C.

CUSTOMER: RAMSEY AIR CONDITIONING, INC.
JACKSONVILLE, N. C.
PO #0518

MANUFACTURER: ENVIRONMENTAL TECHNOLOGIES, INC.

PRODUCT: TERMINAL AIR BLENDER UNITS
05-82-2244
15801-6, 3.1

480 Model ABT Size 1 Terminal Units complete with centrifugal fan, motor, air mixing
dampers with pneumatic PSC actuator, 3 speed fan switch with disconnect and electrical
junction box. Terminal to have bottom access for servicing. Maximum air leakage to
Be 2% at 3" W.G. See attached drawing and performance curve for additional information.

SOUND POWER DATA (TESTS CONDUCTED IN ACCORDANCE WITH ANSISI.21)

CFM
DISCHARGE SOUND POWER 260
LEVEL (RE: 10-12 WATTS) @.05"SP

RADIATED SOUND POWER 260
LEVEL (RE: 10-12 WATTS) @.05"SP

BANDS
2. 3 4 5 6 7

56 48 45 40 37 29

64 47 44 40 41 31

MATERIAL WILL NOT
ORDERED UNI’IL RECEIPTOF APPROVED DRAWINGS.!dOFFMAN & HOFFMAN, INC.

HOFFMAN & HOFFMAN, INC.

Greensboro, N. C. Asheville, N. C. Charlotte, N. C. Raleigh, N. C. Roanoke, Va. Charleston, S. C. Columbia, S. C. Greenville, S. C.





ENViRO-TEC SUBMITTAL DATA

Terminal unit is constructed with
20 gauge galvanized steel. The damper
is 16 gauge and the damper seat is
20 gauge. The entire casing is lined
with 3/4" thick dual density
fiberglass insulation. The surface
density is 4.0 P.C.F. complying with
NFPA 90-A and UL 18l. All exposed
edges are sealed.

NOTE: Capacities based upon
certified test per ICA 210.

NOTE: FANS TO BE WIRED FOR LOW SPEED
OPERATION ONLY. 35 WATT MAX.

j../

O,swnl:W D,,te. 21 MAR 84
MODEL ABT ".,.,o. o
SIE ONE





MODEL 465-550
WATTS 35,50,75

60 120 180 240 300 360 4:0 480

AIR FLOW
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SIZE ONE

ABT FAN UNIT
PERFORMANCE CURVE
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SUBMITTAL DATA

JOB:

ORDER NO.

DATE

UNACCOMPANIED ENLISTED PERSONNEL HOUSING
MARINE CORPS BASE
CAMP LEJEUNE, N. C.

22-!I!6R
412184

ARCHITECT/ENGINEER: J. N. PEASE ASSOCIATES
CHARLOTTE, N. C.

CUSTOMER: RAMSEY AIR CONDITIONING, INC.
JACKSONVILLE, N. C.
PO #0518

MANUFACTURER: ENVIRONMENTAL TECH]qOLOGIES, INC.

PRODUCT: TERMINAL AIR BLENDER UNITS
05-82-2244
15801-6, 3.1

480 Model ABT Size i Terminal Units complete with centrifugal fan, motor, air mixing
dampers with pneumatic PSC actuator, 3 speed fan switch with disconnect and electrical
junction box. Terminal to have bottom access for servicing. Maximum air leakage to
be 2% at 3" W.G. See attached drawing and performance curve for additional information

SOUND POWER DATA (TESTS CONDUCTED IN ACCORDANCE WITH ANSISI.21)

CFM
DISCHARGE SOUND POWER 260
LEVEL (RE: 10-12 .WATTS) @.05"SP

RADIATED SOUND POWER 260
LEVEL (RE: 10-12 WATTS) @.05"SP

BANDS
2 3 4 5 6 7

56 48 45 40 37 29

64 47 44 40 41 31

APPROVAL
MATERIAL WILL NOT BE
ORDERED UNTIL RECEIPT
OF APPROVED DRAWINGS,
HOFFMAN & HOFFMAN, INC,

HOFFMAN & HOFFMAN, INC.
Greensboro, N. C. Asheville, N. C. Charlotle, N. C. Raleigh, N. C. Roanoke, Va. Charleston, S. C. Columbia, S. C. Greenville, S. C.





ENVIRO-TEC SUBMITTAL DATA
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Terminal uni? is cons?ructed with
20 gauge galvanized steel. The damper
is 16 gauge and the damper seat is
20 gaugec;-,e entire casing is lined
with .. thick dual density
fiberg]’s \insulation. The surface
density is .0 P.C.F. complying with
NFPA 90-A ar UL 181. All exposed
edges are seale

NOTE: Capacities based upon
certified test per ICA 210.

NOTE: FANS TO BE WIRED FOR LOW SPEED
OPERATION ONLY. 35 WATT X.
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UEPH CAMP JOHNSON

CAMP LEJEUNE, N. C.

MECHANICAL CONTRACTOR RAMSEY HEATING & AIR COND.
HW’Y 17 NORTH, COMMERCE DRIVE
JACKSONVILLE, N. C. 28540
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SUMMARy SHEET OF ALL EQUIPMENT FURNISHED.,

CERTIFIED DRAWING & PRODUCT DATA DIGEST ON CARRIER MODEL 52BQA514
THRU-THE-WALL HEAT PUMP UNIT.





SUMMARY SHEET OF ALL EQUIPMENT FURNISHED

arrier Model 52BQA514-301AA thru-the-wall heat pump unit
including:

I 52AR900-01| wall sleeve
I 52Q905-001 architectural louvered grille





Cooling

1 745/ 715 2500/2100

i;;i 100/1020 3500/3200

1 0/1415 36o0/3200

1 0/1 15 5200/ 2501 2000/1960 3600/:200! 5200/42502000/1960

FAN MOTORS
;i , Indoor Fan

Hp :>"" Cfm

Hi/Lo Vent

o 280/210

70

315/210

MAX FUSE
SIZE AMPS :CIRCUIT

AMPS

13.415

20 19.4

15 13.4

20 19.4

20

3O

2O

30

19.6

28.5
19.6

28.5

RECEP-
TACLE
WPE

A
B

A
B
B
C

B
C

DEHUMIDIFI-
CATION
|Pints/Hr)

1.5

2.6

3,8

5.7

APPROX.
SHIP.

(Ib)

134

136

140

164

UNIT DIMENSIONS

FRONT PANEL PROJECTION 7E IN.





Optional control
systems
Energy Management (EM) option Special chassis
permits individual Wall Pac units to be shut off from a
central location to save energy when rooms are unoccupied.
Freeze Guard protection automatically maintains room
temperature above 40 F to prevent costly freezingdamage.

Remote Control (RC) option Unit is operated from a
remote thermostat (field supplied). Manual changeover
from heat-to-cool at thermostat, plus fan cycling from
thermostat.

Accessories

Lateral duct kit Allows up to 40% of the unit capacity to
be discharged into an adjoining room to either the right or
left of the unit. Kit includes discharge plenum, 48-in. long
duct, baffle, end cap, adjustable discharge grille, and
internal damper to regulate airflow. To use this duct, uni
must be permanentlywired. Minimum sleeve projection into
room is one inch.

NOTE: In ord to meet UL requirements, cord connected
units require accessory junction box kit (No. 2BQ909001)
when used with lateral duct kit.

Lateral duct adapier plenurn..Shipped in single pack.
Lateral duct extension piece. Shipped in single pack.
Architectural Iouvered grille extruded aluminum.
Shipped in 6-pack. Choice of aluminum or bronze baked
enamel finish.
Universal drain kit. Stripped in 4-pack. For external or
internal drain.
Control knob with locking setscrew. Field installed.
Shipped in 12-pack.
Junction box for 230/208 v units when used with lateral
duct kit or when permanent connection is desired.
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McQUAY-PERFEX INC.
13600 INDUSTRIAL PARK 8LVD

P.O. BOX 1551
Mt’JNEAPOLIS, MINNESOTA 55440

SOLgTORamsey Air Conditioning, Inc.
Jacksonville, XC

JoB: Unaccompanied Enlisted Personnel
Housing, MCB

ELEC.
CHARAC.
V.Hz-P

Camo Leieune. XC
CONSULTING ENfNEER

J. N. Pease, Assoc.
Charlotte, NC

McQUAY MODEL
KW

TAG ITEM NO. NUMBER
QTY. INPUT

(1}

ACC 090 ALR-084 2 460-60-3196.6

NOTES:

CERTIFIED PERFORMANCE DATA
McQU4Y DATE
ORDER GO. DR. 3-t4-84
NO.
CUST O. 059
REP Hoffman & Hoffmn
REPPO. 22-1115

i2 COMES X[ FORAPPR’L

REV NO. BY DATE

HEAT RECOVERY
MODE SUCT.

CAPAC.
KW Capac. TEMP.

TONS
Input I1) Tons (2)

at.1

GPM

229

FOR RECORD

WAS

COOLER (4)

50 .5 42 !2

0005 Fouling factor.
Totai heat rejection in MBH available for heat recovery.

1. KW Inp,t is for tot, unft (comaressors fans controls}. 4.

2. Saturated Suction Temoeratre at the compressor. 5.

3. A!t unit empc, Ref,:erant 22.

SCHEC’LE =CR CE:-.F 1 _i’,’EtS’ONS

SEASONCON Air Cooieci Condensing Units

ZE$0:5-Ol Z=&,’,’.G O 380532Y

TYPE ALP S:ZES 037,7 C:AING ,O. 380Y

StZES089-159 =AWING NO 3805Y

SEASONPAK Air Co:_ Water Chiller

SIZES 012<23 C ’.,’I,G ;40. 380531Y

TYPE ALR SIZES 03565 D;:IAW*G %0. 380610Y

SIZES075-129 C-,Wt’G .%0 380600Y

DIRECT EXPANSION COOLER

TYPE CDE DRz,WING t-,UMBE :65527Y

HEAT REC3VE R
CONDENSERS

AMB. CONTROL
AIR STEPS

LWT P.D.GPM EWT

90 4

RECOVERED
HEAT (5t

ADDITIONAL FEATURES AS CHECKED BELOW:

HE-Eq----.E-’O-C-,F"I’’-LED)

SPRING’-- --SHEAR UNIT ISOLATORS

] CONTROL CIRCUIT TRANSFORMER

_._LOW AMBIENTt-OPERATION TO----ZpO----F. AMB. [’---] SPEEDTROL DAMPERTROL

.__SUCTION, DISCHARGE & OIL GAUGES

5-MINUTE COMPRESSOR LOCKOUT TIMER

PART WINDING START (COMPRESSOR(S) ONLY)

AcousT,c. COMPRESSOR E.C OSURE

l_._J HOT GAS BYPASS





SEASONPAK
AIR COOLED

WATfR CltlLLER

CEll1 IFII_I) I)IIAWING
380610Y

TYPE ALR
035A TIIFIU 094A

COMPRESSORS Acc,ssibh., hermetic with suctic)n and (fischarge

motor protection, and initial oil charge. Mou]tPd glass fil)er
isolators.

CONDENSER COIL Copper tube, aluminum fin with integralsuhcooler section.

CONDENSER FANS Direct drive propeller type with heavy gauclose mesh guard

CONDENSER FAN MOTORS Three phase, open drip-proof hall
bearing type with inherent overload protection in all three legs.

COOLER Shell and through tube with removable heads andinternally finned tubes. ASME constructed and stained. Dualrefrigerant circuits (except ALR-035A). Insulated and protected by

Ih!llliIP;l. II I()l Ill’P/l’ lll()h,(.lir, Id) ?(’}r =lh l?l);lllll! 1|5 volt

PIPING AND ACCESSORIES M,mual hqui(I hne shut-oft valve,

}l]SS/ll%Oiltlr{ illlcat()r, lhmal expaltslon valve and suction line
insulation. Spring loaded 425 psig relief valve aqd purge valve.

CONTROL CENER Watherproof encJosure and completely
wired. Inch]des: syst*m control stop switch, dual pumpdown
switches, oil s;l(ty control, high ad low pressure cut-outs, water
temperature car}troller, water freeze protection, FANTROL fan
cyclinq pressure swtches, compressor and fan motor contactors,
time delay fuses for pach .:compresso{, fan motet time delay fusing,
control circuit alld COOler heater fusillg, compressor sequence-start
time. A separate 115 volt control circuit power supply is required

standard, or optional control transformer for single point por
connection.

094A

All Dimensions in inches
060B, 065B
076A, 084A

050A 040A 035A

Fan arrangements

COIL

COOLER

INLET OUTLETI
LJ LJ,

NOTE: All NPS chilled water
connections furnished with
grooves tar "Victaulic" couplings,
by oth.rs. %

.5 (076-094) AIR
DISCItARGE

R ACCESS
PANEL

I.. 1.1.11 HI.l!, (ll;%). ISOt ATOR M(JLJNIING ItOLES
00" blA. (6)

INIT LENGTH CENTER OF GRAVITY WATER CONNECTIONS ISOLATOR LOCATIONS;,E A CG S,E I- R C D E3SA 128 SS 3NPT Z2.5 7.6 159 23.96k- 3 7
50A ]- 168 71

3NPT /112.5 1i.( / 15.9- "L9 .’-1

oe-l- 208 .. " I- . .-I ’-. .,
65B’"I -208 8

4 NPS 1494 64.1 IR.9 269 .5

,A_...I .__ . -"’:’ I. 49.4 h2I l IH.9 269 .5 50 ’I IB.0-}4A 08 9 fiNPS 14R.2 ] 41.0 1R5 21.4’
10/82 Refe Io FormNo. 331843A’forCelded PPmloHanc(Tl3,Ha FORM380610Y





UNIT
SIZE

035A
040A
050A
060B
065B
076A
084A
094A

208V.-’6OHz/3P

COMPRESSORS
(1) 121

(1) 64 (1) 80
(2) 98

il)98(1) 121
(1) 121 (1) 153

177
(2) 196

FANS
(4) 5.2
(4| 5.2
(6) 5.2
(8) 5.2
(8) 5.2
(8) 5.2
(8) 5.2
(8) 5.2

RATED LOAD AMPS

ELECTR ICAL DATA

230V/60Hz/3P

COMPRESSORS
(1)121

(1) 64 (1) 80
(2) 98

(’1)98(1) 121
(1) 121 (1) 138

(2) 140
(2) 177
(2) 196

FANS
(4) 5.2
(4) 5.2
(6) 5.2
(8) 5.2
(8) 5.2

5.2
(8) 5.2
(8) 5.2

460/60Hz/3P & 380V/50Hz/3P

COMPRESSORS
(1) 61

(1)32 {1)41

(2) 53
(1) 52 (1) 61
(1) 61 (1) 69

(.) 70.5
(2) 90
(2) 98

FANS
(4) 2.6
(4) 2.6
(6) 2.6
(8) 2.6
(8) 2.6
(8) 2.6
(8) 2.6
(8) 2.6

208V/60Hz/3P

172
185
252

291
354

UNIT AMPACITY
460V/60H z 3P

230V/60Hz/3P
& 380/50Hz;3P

172 87
185 94
252 "T 135
291 150
335 170

182362
445 4.46 226
49 489 244

UNIT
SIZE

035A
040A
050A

060B

065B
076A
084A
094A

\OES.

LOCKED ROTOR AMPS
208VI60Hz/3P

COMPRESSORS
AL START PW START

(1) 565 il) 340
tl) 308 !1) 428 (1)i88(1)250

(2) 470 (2) 292
(1) 470 =1) 565 (1)292(1)340
(1) 565 (1) 625 (1)340(1)388

(2) 1074 2) 646
2) 644(2) 1070

FANS

(4) 40
(4) 40
(6) 40
(8) 40

230V/60Hz/3P
COMPRESSORS

AL START
(1 565
308 1) 428
(2) 470

(1) 470,1) 565

PW START
(1) 340

(1) 188 (1) 250
(2) 292

(’1) 292 (1) 340

460V/66Hz/3P & 380V/50Hz/3P

COMPRESSORS
AL START

FANS

(4) 40
(4) 4O
(6) 40
(8) 40
(8) 40
(8) 40
(8) 4O
(8) 40

(1) 283
=1) 154 (1}214

(1)235

PW START
(1) 150

(1l 82 Ill 100 (4) 20
{2) 121

:1) 235(li283 It 121 i1 150
(8) 40 (1) 565 11) 594 (2) 340 ;1) 283 (1) 297 (1) 150 (1) 147
(8) 40 (2) 575 (2) 340 (2) 288
(8) 40 (2) 1074 (2) 646 (2) 537 i2 420
(8) 40 (2) 1070 535(2) 644

Com#-esso- R LA .ua -=’e fo" .-.ire sizing purposes only and do not re’ =-ct normal operating current draw.
Un.t ampacty ,s 25:= o; the rated load amps of the lar.qe motor plus 100% of the rated load ampsof al other motors.
Allowable voltage tole:ances: 50 Hertz electrical systems: Unit nameplate 380V/50Hz/3P 360V to 418V.

60 Hertz electrical systems: Un;t name3!ate 208V/60Hz/3P 187V to 229V.
(Except ALR-065B: 187V to 220V.)

Unit nameplate 23DV/60Hz/3P 207V to 253V.
Unit nameoiate 460V/60Hz/3P 414V to 506V.

18 23

(8 20
(8 20
(8! 20

(2) 428 (8 Z0

UNIT
SIZE
035A
040A

050A
060B
065B
076A

084A
94A

PHYSICAL DATA

FAN HP APPROXIMATE
EACH OPERATING WT. LB;.
(4 1.5 3290
(4) 1.5

1.5
{8, 1.5

(8

i8 1.5

4280
4960
5590
5900
6180
6590
6700

OPERATING REFRIGERANT
CHARGE LBS. (R-22i

35
(2) 25
t2i 35

:2 35
!2) 44
2) 53
!2 56
2) 53





--7

NO_ NIININCIAIUNf NAfl RIAi

BASE 1905 1916 ASIa 4216 GRAOE IC6 CARBON SEE(L

i920 IO2R ASTI A2I! DRAg( WCI ALLOY STEEL

EOUCTOR TUBE AST| A419 TYPE 304 STAINLESS SIEEL

NOZZLE ASTN AIR2 GRAOEF316 STAINLESS STEEL

AOJUSfiNG RING ASTN A3SI GRAOE CA-IS STAINLESS STEEL

ABJLISTIN RING PiN

RING PiN HEAD AISi 416 SIAINLESS STEEL

RiNG PiN STED AISI 416 STAINLESS STEEL

AOJ RING PIN GA%K[T AISI ]lO STAINLESS T F[L-ADESTOS [Ill[O

DISC ASIN 4419 TYPE 310 STAINLESS
DISC REIklNER I7-1PN CONOITION SfAINLES STEEL

OiSC HOLOER kST| 4479 TYPE 304 STAINLESS STEEL

IO GUIDE
0

GUIDE SLEEVE ASTN A479 TYPE 430 STAINLESS STEEL

GOiOE FLANGE kSTN 4276 GRADE 410 CONDITION A STAINLESS STEEL

II GUIOE GASKET SOFT IRON
12 HORNET ATN A?IR GRAB( ICH CANNON

13 BONNET ASKET $I)ll IRON

14 BASE STUO ASTN 4193 GRAOE D7 ALLOY STEEL

15 STUO NUT AST| 4194 CLASS STEEL

16 SPINDLE
SPINOLE HEAO ASTN 4279 GRADE 414 STAINLESS STEEL TO ENG. iNST,

SPINOLE STEN AISI 416 STAINLESS STEEL
17 SPINOLE RETAINER 17-7PN CONDITION STAINLESS STEEL

19 SPRING lASHER AISI C1018 {ARBON STEEL

19 SPRING
TYPES 1900Hc CARBON STEEL (PNOSPHATEO)

TYPES ]OONt TUNGSTEN STEEL (NOTE 2)

20 AOJUSTING SCRE| ASTN A276 GRAOE 414 STAINLESS STEEL TO ENG. INST. MA-?

21 AOd’USTING SCRED NUT AISI 416 STAINLESS STEEL

22 CAP AST| A21D GRADE ICE CARBON STEEL (NO1(I)

NOIk|

I. CAP MATERIAL ON 1905H, IOOBN, 101OH, IR2ON, ANO 1022N I$

AISI CIOO CARBON SIEFI

2. SPRINGS OITN IIRE SIZE I/2"& SMALLER DILL DE SUPPL|EO

IN INCONEL X-TSO MATERIAL.

TTPE

1905Nc
1905Ht

190DHc
1906Ht
1910He
1010Ht

lOt2Nc
TOT2t
19|4Hc

IOI4.Nt
IOIG
101DHt

1920Ht.

1022Nt

1|24Nt

1926Nt

INLET
(EXCEPT AS NOTED)

I-I/2" 150# ANSI
ST’O RF OR RJ

OUTLET

3" 150# ANSI
ST’D RF

1-1/2" 300# ANSI 3" 150# ANSI
$T’O RF OR RJ ST’D RF

2’ 300 ANSI 3" 150# ANSI
ST’O RF OR RJ $T’O RF

2" 600# ANSI
$T’O RF OR

900# ANSI
$T’D RF OR RJ

2"1500# ANSI
$T’O RF OR RJ

2 3O0# ANSI
ST’D RF OR RJ

2" 60 NSI
ST’O RF OR RI

2" O00 ANSI
S[’O RF Off RJ
2" 1500# ANSI
ST’O R( OR RJ

3" 150# ANSI
ST’O RF

3" 150# ANSI
ST’D RF

3"300# ANSI
ST’O RF

3" 150# ANSI
$T’O RF

3" 150# ANSI
ST’O OF

3"" |50# ANSI
ST’O RF

2" 300# ANSI
ST’D RF

A B 0 E G K il N P O R APPflOI.
gE IGJ4T

R+l/16 6.3,9 23 9-1/6 II+,ll 2-3/16 I-3/6 I0 12 19 20 4-,’8 3-3,0

6-1/10 6-3/D 26 0-1/4 11/16+!2-3/10 I-5/6 14 10 27! 30 5-5/0 149

,- /+r,Z;_, CONSOLIOATEO SUtTT RELINE VALVE

ALEXANORIA, LOUISIANA

I ,1900H





NI)Mf NCI lIB|

NO.

RiSE Ig05-1qlD

1920 1928

EFLUCTOR TUBE
NOIZLE
AOIUSTING RING
ADIUSTING RING PIN

RING PiN REAO
RING PIN STER

O kOJ. RING PIN GASKET

DISC
DISC RETAINER
OtSC NOLOER

tO GUIDE
GUIOE SLEEVE
GUIDE FLANGE

II GUIDE GASKET
i2 BONNET
13 8CNNET GASKET
14 BASE STUO
15 STUD NUT
I SPINOL[

SPINOLE HEAO

SPINOLE STEM
I1 SPINOLE RETAINER
18 SPAING R/SHER

19 SPRING
TYPES 1900Kc
TYPES 19OKt

20 kOJUSTING SCRE|

21 ADIt’TING SCRER NUT
22 CAP
23 CAP GASKET

ASIM k419 IYPE 304 STAINLESS STEEL

ASTM A182 GRADE F31E STAINLESS STEEl

19 CHROME STAINLESS STEEL TO ENG. tNST MA-12

AISI 416 STAINLESS STEEL

AISI 416 STAINLESS STEEL

AISI 318 STAINLESS STEEL ASBESTOS FILLED
ASTB A479 TYPE 316 STAINLESS STEEL
I7-7PN CONOITION STAINLESS STEEL
ASTN k351 GRAOE CF9 STAINLESS STEEL

ASTB A419 TYPE 430 STAINLESS STEEL
ASTI A216 GRADE 410 CONDITION STAINLESS STEEL
SOFT IRON

ASTN A2IB GRADE WCR CARBON STEEL

SOFT IR
ASTN AI93 GRAO 7 ALLOY STEEL
AS[N At94 CLASS STEEL

ASTN A276 GRAOE 414 STAINLESS STEEL TO ENG, iNST, liiA-7

AISI 416 STAINLESS STEEL
17-TPH CAOtTION A STAINLESS STEEL

klSI CIO2O CARBQN STEEL

CARBON STEEL (PHOSPHATED)

TUNGSTEN STEEL (NOTE t)

ASTB A276 GRAOE 414 STAINLESS STEEL TO ENG. iNST. NA-7

AISI 416 STAINLESS STEEL
ASTB A216 GRADE WCB CARBON STEEL
klSI 316 STAINLESS STEEL ASBESTOS FILLEO

NOTES:
L. SPRING BATRIAL. BIRD SIZE I/2"ANO SNALLER IS INCONEL X-750.

TYPE

905Kc
1905Kt

INLET
(EXCEPT kS NOTEO) OUTLET

3" BO0 ANSI
$TO.RF OR RJ

4"’15on ANSI
STO. RF

3’" 190 ANSI
STO.R OR RJ

tOORKc 3" 300t ANSI 4" 150 ANSi
lBOEKt ST01RF nl STO, RF

OI OKc 3" 300# ANSI" 4" 150 ANSI
IRlOKt $TO+RF OR RJ STO. RF

1912Kc 3" 800 ANI 4" 15 ANSI
IOltKt STO.RF OR RJ STD. RF

’I14Kc
Igt4Kt

IOI6K 3" 1500# ANSI
IgliKt STO.RF OR RJ

R20Kt 3" 300 ANSI
STO.RF OR RJ
3"600# ANSI

O2Kt STO.RF OR 9J

3" 9OR# ANSI
1|24Kt STO,RF OR RJ

3" ISOOw ANSI
$TO.RF OR RJ

6’* 150# ANSI
STO. R

"300# ANSI
STO. RF

4"150# ANSI
STD. RF

4" 150 ANSI
$TO. RF

4" 150/ ANSI
STO. RF

0" 30 ANSI
$TO. RF

APPROX.
A B 0 G K g N P O R ’WEIGHT

6-1/0 6-3/6 20 -3/4 11/16 1-15/1| t-5/9 14 10 27 30 4-3/4 5-5/8 140

I-5/R 14 I| 27 30i 4-3/4 5-5/0 15029-4/4

7-13/16 0-1/2 35-1/4 10-1/2 11/16 2-3/1| 2-1/4 i20 24 38 44 6-1/4 6-1/2 300

7-3/4 6-1/2 35-1/4 10-1/2 lltl| 2-0/18 2-1/4 20 24 130 44 0-114 6-112 320

0-1/0 6-3/9 20 7-3/4 11/16 -IS/l| I-0/1 14 IR 27 30 4-3/4 5-5/0 140

6-1/0 6-3/0 26 7-3/4 11/16 1-15/10 1-5/0 14 1| 27! 30 4-3/4 5-5/0 140

1-3/4 9-1/2 35-1/4 10-1/2 11/16 .2-0/16 2-1/’4 20 24 36 44 6-114 6-t2 320

DRESSER INDUSTRIAL VALVE INBTRUMEHT DIVI|ION





Ona of the Wh/t Con$ohated Industries
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1951 26th ST, S.W. P.O, BOX 119, ALLENTOWN, PA. 1810.5 MAY 1982
PHONE 215 797-5830 TELEX #84-7434 ., (..

25 Series Engineering Data

25P-25BP
25PA-25PI

Y2" to 2" sizes have
screwed connections

Y2" to 2" sizes have
screwed connections

T-2

THERMOSTATS FOR
25T REGULATORS

Description

Ptmn Coppe bulb. 8-foot brass-
armored cepillery tubing

Copper bulb, union connection, ,7, .
8-foot brass.armored cepillery

Teflon covered bulb, 8.foot
Teflon.covered capillary tubing

Plain copper bulb. flanged
nection with adjustable exten-
sion, 8-foot brass-armored
cepiltanj tubing

Copper bulb. union connection
T._Bi with brass well. 8-foot bress-

armored capillary tubing

Copper bulb, connection

’’.al with Type 316 stainless atoei

well. 8.foot bress-armored cap.
iilary tubing

Plain copper bulb, brass exten-

T’7 sion well’, 8.foot brass-
armored capillary tubing

Ptain copper bulb. Type. stainless steel extension well*,
8-foot brass-armored capillary
tubing

Plain copper bulb, stainless

alm.l, steel wall mounting bracket, 8-
foot brass.armored capillary
tubing. Plain stainless ,reel bulb,

/ IV Stainless steel tubing.

Stainless steel bulb union

T-I1 ectton.
8’ Stainless steel tubing.

T:i" Union exteneio plus bulb
sembly with 90" Offset, 8-foot
brass-armored capillarytubing.

Standard capillary tubing length i$ B feet.

2V2 to 4" sizes have
flanged connections

6" size has
flanged connectiom

CERTIFIED

FOR:

2Y2" to 4" sizes have-
flanged connections

6" size has
flanged connections

NAME OF JOB:

CUSTOMER.

A

Size A 250
Lbl.

Y 5t/

A"
1" 6

11/4" 7

lt, 7t,

2" 8Yz

2Yz" 10 11Y2

3" 11 12Vz

4" 13 14V

6" 18V 19

8

10s

13%

13s

B C

7s 9t

7s 9t/

9
10s/

lOS/

10t
ltt/

119/s

12t/u,

Net
C D E |t Wt.

Lbs.*

12 6s 16 8 32

12,, 6=, 6 8/ 32

12 6 16z 18 39

12 7 17 19 44

12H 7 17 19 44

13 8s 19 21V 69

14 13 25 27t 157

13 14 26 28 188

15 16V 28 31 284

11 16 26% 28 560

*In the 2/ to 6" zes, dimension A is for 125 lb. ANSI flanged,
and dimension A is f1 250 lb. ANSI flanged bodies. Net weights

baled 25P for 250 lb. flanged bodies..
*’11t/, Less for PA without internal spring. Add for

Type PI Scale.

SARCO ORDER NO: BY





E

One of the White Consolidatld Industries TAG

25P-25BP
2tT 25PA-25P!

Y2" to 2" sizes have
screwed connedions

Y2" to 2" sizes have
screwed connections

E

Bulletin 650-K 29
1951 26lh St. S.W. P.OI B()X tlC, ALLENTOWN, PAI 18105 MAY 1982
PflONE 215 797-5830 TELEX #84-7434

25 Series Engineering Data
Domestic Hot Nater
Storage Heater THERMOSTATS FOR

7:.
Model No.

T-1

T-2

.25T REGULATORS

T-3

Plain copper bulb, 8 t(}ot brass.
armored capillary tubiniz

Copper bulb, union conneCtion,
8-toot brass armored capillary
tubing

Teflon-covered bulb, 8-foot
Teflon-covered capillary tubinB

Plain copper bulb, flanged
"! ,_ aeolian with adjustable exten-
l stun. 8toot brass.armored.,,,_,.n_

Copper bulb, union connection
with brass well, 8.toot brass.
armored capillary tubing

Copper bulb, connection
with Type 3]6 stainless steel

iliaj tubing

Plain copper bulb, brass exten.
stun well*. 8.foot brass.
armored capdla tubing

Plain copper bulb, "lype 316

8,fot brass,armored capillary
tubing

steel wall mounting bracket. B-
foot brass.armored capillary

Stainless steel tubing.

Stainless steel bulb union

8’ Stainless steel tubing.

Union extenslol plus bulb
sembly with Offset,90" 8-foot
brass-armored cepillarytublnB.

Standard capillanJ tubin8 length i 8 feet,
The next standard is |5 feet. and ddi-
lionel lengths be furnished request.

2/z to 4" sizes have
flanged connections

6" size has
flanged connections

CERTIFIED

FOR:

2V2" to 4" sizes have
flanged connections

6" size has
flanged connections

NAME OF JOB:

CUSTOMER:

AI Net
Size A 250 g C C D l I Wt.

lbs. Lbs.*

_.vZ"___vjL__.._!.,.,,A,.. ,A, , ,s 3

," 5’/ 7 9 12: 6’ 16 18 32

1" 6 8 9 12V 6 16V 18 39

IA 7 8 i0 12n 7 17 19 44

1V" 7 8 I0 12n 7 17 19 44

2" 8V 10% 10 13 8 19V 21V 69

2V" 10 IlV 13 Iln 14 13 25 27 157

3" 11 12V 13 Ile 13s 14 26 28 188

4" 13s 14V 15 12s 15A 6V 28 31 284

6" 18Ve 19 t9A 9 1 16 26 28 560

*In the 2V" to 6" stzes, dimension A is for 125 lb. ANSI flanged,
and dimension A is ft 250 lb. ANSI flanged bodies. Net weights

based 25P for 250 lb. Ranged bodies..

**ll" Less for PA without internal spring, Add I" for

Type PI Scale.

DATE ;,./

SARCO ORDER NO." BY





ARMSTRONG
ASME HEAT EXCHANGERS

Type WS
Steam to Water

SUBMITTAL DATA

FILE NO.: 5098 95

DATE: AUG. 15.1983

SUPERSEDES: 5098 95

DATE: JAN 30.1978

ALL UNITS ARE REGULARLY CONSTRUCTED TO THE ASME CODES
STANDARD TUBE PITCH IS 15/16" TRIANGULAR

LOCATION LOCATION LOCATION

Heater Number r.l,, ’.. w..%/..-.al,

Tube Capacity
Tube Temperature In 1..q, .?.e..F
Tube Temperature Out 1 g..e./
Steam Pressure PSI
Press. Drop.-- ubes
Fouling Factor
ASME Stamp & Certificate Yes
Saddles Yes [] No Yes [] No I-1 Yes [] No

"WS" CONSTRUCTION’SPECIFICATIONS

"WS" Heat Exchangers are of the shell and tube type. perature variations. A fluid entering the tubes of a 2 or 4
The tube bundle is of "U" bend construction with the tube pass unit is heated by steam condensing in the single pass
ends expanded into a stationary tube sheet. This construc- Shell. Tube spacers properly suppor and space each tube
tion permits ample expansion or contraction for wide tern- for maximum efficiency in steam condensing and drainage.

MATERIAL. &’PRESSURES"

UNIT

DIAM.

TUBING

COPPER

(I)

"--18 BWG
"--18 BWG

"--18 BWG

"18 BWG

3/4"1 8 BWG
3/4"--18 BWG
"--18 BWG
"18 BWG
"18 BWG

SHELLS TUBE

PLATES

()

Steel Steel

Steel Steel

Steel Steel

Steel Steel

Steel Steel

Steel Steel

Steel Steel

Steel Steel

Steel Steel
Steel Steel

HEADS

{2) TEST

Cast Iron

Cast Iron
Cast Iron
Cast Iron

Cast Iron
Cast Iron
Cast Iron
Cast Iron
Cast Iron
Cast Iron

PRESSURES PSI

WORKING

ASME

225

225

225

225

200

200

2OO

2O0

2O0

20O

2 PASS

150

150

150

125

1253

1253

1253

1253

1253

4 PASS

150

150

150

150

125

1253

1253

125

TYPE B
2 PASS ONLY

150’

150"

150’

150"

150’

1.50"

150’

150’

150’

MAX.

OPER.

TEMP.

375F

375F

375F

375F

375F

375F

375F

375F

375F

375F

(I) Available in other materials at extra cost.
(2) Availabl. in bronze extra cost.
(3) Available with fabricated steel flanged heads to meet ASME code for IS0 psi working pressure





TYPE "WS" HEAT EXCHANGERS





CERTIFICATES





WI?]LDBEND CoI:IPOIIATION
WEST 66TH STREET CHICAGO, ILL. 606,..5e,

AREA ,.31 tt

,8 1500

Noland Co.
Mr. Dave Dilwy
P.O. Box 3069
Kinston, NC 28501

RE: Unacccnpanied Enlisted Personnel Housing
# 82-B2244
Camp Lejeune, NC

Gentlemen:

This will attest that WELDBEND fittings will conform to
ASTM A234, WPB specifications and to ANSI BI6.9 requirements.

This will attest that NELDBEND flanges will conform to
ANSI B16.5 and to ASTM AI05-83 specifications.

This’ will further attest that based upon industry standards
and specifications, including those of the ccttee A1 on
steel of the American Society for Testing and Materials,
NELDBEND CORPORATION is the manufacturer of all fittings
and flanges sold and shipped on the above job.

All material is sold under terms and conditions as outlined

in our catalog.

Performance of this material is guaranteed by WELDBEND
CORPORATION as outlined by our warranty and is covered to
the extent of $5,000,000.00 under Products Liability
.Policy #221-00-044611 of the Employers Insurance of Wausau

of Wausau, Wisccnsin.

Subscribed and sworn to
before me this 10th day
of tember

,i’ q:-,/

"/i ’mar,_z Public,

Sincerely,

/ ;/’/,

/eorc/e t!oJShballer
Vice Pesident





Jones&Lau@;hlin
QULI ry CONTROl. METALLURGICAL
BASIC STEEL E&S/EAN DiviSIOn*

Sep. 12, 198@

Noland Co.
P. O. Box 3069
Kinston, N. C. 28501

C_RT.IFICATE OF COMPLIANCE

This is to cer,ify that Continuous Weld pipe, 1/4" thru 4"

Black or Galvanized, Standard or Ex,.ra Strong, so ordered by

you t AS A120/ASTM A53 Type F,’ and Electric Weld pipe 4-1/2" O.D.

thru 12-3/4" O.D. S.andard or Ex,ra Strong, Black or Galvanized,

so ordered by you to ASTM A53 Grade B, was produced in the

United States of America and tested in accordance wi.h all the

requirements of the above stated specifications.

Sworn t and subscribed before meWelded Tube

On this 12tZ o Sep,,e_ber

.vll J,!ES V. LaGtOSSE, JR., OTARY ULIC
ALIUIPPA 80RO, BEA COUN
M COMMISSION EXPIRES FEB. 15, [
m, Ptnnsylnia Asation of Notari





III

CII:::IRO COPIEI II::IOOUCTS

P.O. Box 681

East St. Louis, lllinois 62202
618/337-6000

CO.

Noland Co.
2700 Warwick Ave.
Newport News, VA

Attn: Glen Gray

Gentlemen:

We hereby certify that our Alloy C12200 Seamless Copper Water
Tube Types K & L supplied for you order number 26011E 76635
complies with the applicable requirements of ASTM Specification
B-88 and Fede-al SpecificationNW-T-799.

Yours very truly,

CERRO COPPER PRODUCTS CO.
A Member of The Marmon Group of Co.

hnt r
atory

Dir c o

STATE OF ILLINOIS SS
County of St. Clair

Subscribed and sworn to before me this 13th dy of April, A.D., 1984.

g./





MUELLER BRASS C0. PORT HURON. M,CH,GAN 48O6O

Date C%}__ 1_ 19J+

D

D

O

.n

Customer

Street No.

City & State

Order No.

Attention

Contractor

Address

Contract No.

Job Description

Location

PRODUCT SPECIFICATIONS
CERTIFICATION OF CONFORMANCE

Mueller Brass products are manufactured in conformance to the latest revisions of the following recognized

industry standards.

WROT COPPER AND COPPER ALLOY SOLDER JOINT PRESSURE FITTINGS To ANSI 816.22.

CAST COPPER ALLOY SOLDER JOINT PREssuRE FITTINGS To ANSI B16.18.

CAST COPPER ALLOY FITINGS FOR FLARED COPPER TUBES To ANSI 816.26.

STREAMLINE,COPPER WATER TUBE TYPES K, L & M To ASTM B88 and WWT-799.

REFRIGERATION FLARE-TYPE FITTINGS To SAEJ513, and Military Standards MS-16993,

MS-35867 thru MS-35873 inclusive, MS-35919 and MS-35926.

[] STREAMLINE COPPER REFRIGERATION SERVICE TUBE To ASTM 8280, and WWT-775.

[] STREAMLINE NITROGENIZED ACR HARD DRAWN COPPER TUBE To ASTM 888 Type L,

in accordance with ASTM B280. ,

[] OXYGEN SERVICE TUBE To ASTM B88, Types K and L hard drawn lengths only in accordance

to CDA cleanliness specifications and NFPA 56F, Seamless Copper Tube cleaned

for Oxygen Gas Service.

[] WROT COPPER AND COPPER ALLOY SOLDER JOINT DRAINAGE FITTINGS DWV To ANSI B16.29.

[] CAST COPPER ALLOY SOLDER JOINT DRAINAGE FITTINGS DWV To ANSI 816.23.

[] STREAMLINE COPPER DRAINAGE TUBE DWV To ASTM B306,

[] COPPER PIPE To ASTM 842.

[] RED BRASS PIPE To ASTM 843 Can be supplied in hard temper.

Subscribed and sworn to before me this

day/Af ’.t..id/..: /;19"-’ /
C Notary mmlssio pires May , 297

Yours truly,

MUELLERRv BRASS CO.

-/’2"2.z . ,,/





STANLEY G. FLAGG & CO., INC.
A

MANUFACTURERS S NCE (. EITN FIFTY-FOUR

STOW, MONTGOMER:Y CNTY
PENNSYLVANIA 194

September i0, 1984

THREADLESS PIPE FITTINGS:

BRONZE FI.AGG FLOW

CAST BRONZE SOLDER

P.O. Box 3069
Kinston, North Carolina 28501

Attention: David Dildy

For: Unacccmpanied Enlisted Personnel. Housing
#82-B-22-44
Camp Lejeune, North Carolina

Subject: CERTIFICATE OF CQMPLIANCE

Dear Mr Dildy,

This is to certify that the fittings manufactured and/or supplied by
Stanley G. Flagg & Cempany, Inc., ccmply with and conform to specifications
as indicated belch:

STANDARD MT.T,T;’.ART ION
Fed. Spec. W.W.-P-521
ANSI B 16.3 03imensions)
A.S.T.M. A-197 (Chemical and Physical Peoperties)
A.S.T.M. A-153 (Galvanizing)
ANSI B-2.1 (Pipe Threads)

EH MAL.FRT. IRC
ANSI B 16.3 03imensions)
A.S.T.M. Std. A-197 (Chemical and Physical Properties)
A.S.T.M. A-153 (Galvanizing)
ANSI B-2.1 (Pipe Threads)

a DMI company





Noland Ccmpany
Certificate of Compliance
September i0, 1984

Page -2-

BLACK AND GALVANIZED STANDARD STEEL NIPPLES 69EJ/gED)

(Specifications A.S.T.M. A-J20)
Standard Black and Galvanized 1/8" thru 4"

BLACK AND GALVANIZED EXTRA HEAVY STEEL NIPPLES WELDED)
(Specifications A.S.T.M. A-120)

Extra Black and Galvanized 1/8" thru 4"

STANLEY G. FIAGG & CQMPANY,





 Armstronq
HUMPS

ARMSTRONG
ASME EXPANSION TANK

SUBMITTAL DATA

File No: 5035.96
Date: Apr. 25, 1983
Supersedes: 5036.96
Date: Jan. 25, 1982

MODEL AET CAPACITIES 15 GALS. THROUGH 505 GALS.

CUSTOMER

IR dol D

ENGINEER

8

J-’] Galvanized

CUSTOMER’S ORDER NO.,

JOB REFERENCE

NOTES

ARMSTRONG REFERENCE

LOCATION

1. Tnks are constructed to t.be ASME Code
for Unfired Pressure Vessels.

NB HORIZONTAL EXPANSION CANKS

MAXIMUM TEMPERATURE 650F

Tanks are registered with National Board
of Boiler and Pressuze Vessel Inspectors.

TeLl tale holes are furnished in 1.i.eu of
inspection openung on sizes through 135
gals. Two 2" plugged inspeclon openings
are provided on sizes 175 gals. through
505 gals.

Gauge glass tappings included. {Firings
not furnished by Armstrong Pumps Inc.)

Tanks painted with one (I) coat
red ox/de enamel.

[] Tanks galvanized.

w,rh Av.z ;F

REQUIRED
MODEL CAPACITY A B CTANK
NO. GALS.FI’ING

TMA-12 AET 12 33 15 12"
TMA-12 AET 12 x 51 24 12"

33" 8" 4"
50-1/2" 8" 4"

48" 10" 5"
63" i0" 5"
72" 12" 6"

62-I/2" [6" 8"
78" L6" 8"
65" 20" 10"
72" 20" i0"

TMA-14 AET 14 x 48 30 14"
THA-14 AET 14 63 40 14"
TMA-16 AET 16 x 72 60 16"

TMA-20 AET 20 x 62 80 20"
TMA-20 AET 20 x 78 I00 20"
TMA-24 AET 24 x 65 120 24"
TMA-24 AET 24 72 135 24"

TMD ET 3 62 175 30" 6-I/4" 22"
TMAL AET 3 x 77 220 30" 77" 22"
TMAL AET 30 x 84 240 30" 84" 22"
TbL AET 30 x 105 305 30" 105-3/4" 22"

// TMAL AET 36 71 285 36" 71-I/4" 28"
TMAL AET 36 x 93 400 36" 93-I/2" 28"
TMAL AET 36 120 505 36" 120-3/4" 28"

Form No. 6552-E

11"
ii’"

Ii"
Ii"

14"

E F WEIGHT WORKING
NPT LBS. PRESSURE

7" I" 46 150#
7" I" 64 150#

8-3/8" I" 67 150#
8-3/8" i" 85 150#
9-I/4" I" I15 150#

I0" I" 134 125#
I0" I" 166 125#

i-I/8 I" 199 125#
11-1/8" I" 219 125#

13-I/2" I-i/2" 304 125#
iJ-I/2"" I-I/’" J4 IZl
13-1/2" 1-1/2" 394 125#
13-1/2" I-1/2" 489 125#

14-3/4" 1-1/2" 498 125#
14-3/4" 1-1/2" 647 125#
14-3/4" 1-1/2" 802 125#

ARMSTRONG PUMPS INC.
NORTH TONAWANDA. N.Y. 14120
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.A-FI.MSTRONG VORTEX AIR SEPARATOR
SUBMITTAL DATA

Rle No: S0. 95S
Date: April S, 1982
Date: Seot. 20, 197{

CUSTOMER ARMSTRONG REFERENCE

ENGINEER ] U’ JOB,#REFERFaNCE
SPECIFICATION REFERENCE QUOTATION REFERENCE

MODEL NI.tBER MAXIMUM FLOW

 ’00

CONSTRUCTION OF VORTEX AIR SEPARATOR

Fabricated steel shell constructed according to ASMECode
for Unfired Pressure Vessels.

Form U-IA Manufacturer’s Data Sheet signed by N.B.
Inspector provided in accordance with ASME Code for the
following unit ONLY: VA5 VAS5 to VA12 VAS12
inclusive.

Crtificates are not,required, and are not available, for smaller
Unil$ VA2 VAS2 to VA4 VAS4 inclusive.

Connections provided for
(a) Main inlet and outlet flow
(b) Air connections for line to compression tank
(c) Drain flushing connection at bottom to eliminate

dirt and sediment
(d) With strainer (1#" without strainer

REMARKS AD/OR ACCESSORIES

DIMENSI(NS: SEE REVERSE SIDE

WORKING CONDITIONS

,IAXIMUM WORKING PRESSURE 125

,AXIMUM WORKING TE.MPEPTURE 350F
HYDROSTATIC TEST PRESSURE 200 psi

SPECI FI CATIONS

VERTICALLY MOUNTED AIR SEPARATOR HAVING
STEEL TANK WITH TANGENTIAL INLET AND OUT-
J.ET FOR SEPARATION OF AIR IN HYDRONIC SYSTEM
AND TO ACT AS A SEDIMENT TRAP.

SUITABLE FOR PIPE-LiNE MOUNTING.

Arrnstronq.
HUMPS

ARMSTRONG PUMPS INC.
North Tonawanda, N.Y. 14120




