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-Other Ranqes:

Instrument Voltaqe Span (1-SV)
Rx Siqnal Current Ranqe (.004- .020A)

4 250 gRx .016

On ac powered units, facilities are provided to
power a primary transmitter of the two-wire type.
Connect terminals 9 (+) and 10 (--) to the remote
transmitter.

3. Output

The 4-20 m’Adc output siqnal from Controller into

a 0 to "750 load is obtained trom terminals 4 (+)

and common. When an Output Isolator is used, the

output load capacity is 0 to 1000 , and the load is

wired between 4 (+) and 3.

4. Integral Alarm Optlen

Facilities may be provided (if the 10th character
of the model number is the letter F, G, H, J; K or L)

to include either one or two alarm liqhts actuated by

internal alarms. The inteqral alarms may be fur-

nished as an option, operation determined by preset
limits with respect to hiqh, low or deviation.

The Inteqrai Alarm circuitry is contained on an

auxiliary circuit board that mounts to the left hand
side rail ot the chassis. This board is covered with a

protective vinyl shield, its circuits interconnected
to the main board via wirinq harness. For details,

reler to the applicable Instruction Bulletin.

5. Valve Holder

Facilities may be provided (if the 9th character ot
the model number is the letter K, h M or N), to con-

nect an overridinq Portable Manual Control Station

(known as a Valve Holder). This instrument will as-

sume command of the Controller output to provide
smooth, uninterrupted operation of the process when

the Controller is to be removed for replacement or

service.

In this inslance the Valve Holder pluqs into the
receptacle at the lower |ront of the Controller instru-

ment case by means o a connectinq cable furnished
with the Valve Holder.

In addition, a pair o| Valve Holder connector pins

connect internally to the process variable input lines

and are used primarily as a connection lot a trend

recorder. The trend recorder is useful when makino
initial adiustments, in addition to its prime |unction

o recordinq the value ot a critical process variable.

Facilities may be provided (ff the lOth character
of the model number is theletter D or M) to include

anti-reset windup circuitry or [eed orward circuitry

thru the addition of an auxiliary circuit board which

mounts to the left hand side rail o| the chassis. This

board is coveed with a protective vinyl shield, its

circuits interconnected to the mai board via wirinq

harness. For detailB0 reler to the applicable Instruc-
tion Bulletin.

PLACING IN OPERATION
The Controller has been specifically desiqned for

automatic control of a process variable in accordance
with preset parameters. A prime requisite for proper

service is a clear understandinq o| the operatinq

controls and possible options as outlined under Func-
tional Description. Refer to Fiqures 2 thru 5 as an

aid to the followinq discussion.

TiE POINT

SIGNAl. COMMON

OUTPUT
TRANSMITTER SUPPLY-4.4S Vdc (W/COM| J

LOCAL SET POINT OUTPUT]___
+ TO S vdc wiCOMI J"

REMOTE SET POINT INPUT
/ TO 5 Vdc (W/COM!

POWER INPUT l---120 Ve o50-60

CASE k’O CNASSlS

BASIC AC
TERMINAL BOARD ON REAR OF INSTRUMENT CASE
Rel 1[031314fll

POWER FUSE
V2 AMP

TI POINT

:i:!i I CONTROLLE

--’ SIGNAl. INPUT

.NOTE 2

RENT TPUT::.::..:. :::: --[+4 20mAd(W/MJ

TIE POINT

SIGNAL COMMON

INSTRUMENT POWER’__
24 Vdc (wICOM| J

LOCAL SET POINT OUTPUT
+ TO S Vdc (WICOM)

REMOTE SET POINT INPUT’
4- TO S VdC {W/COM) jr--

BASIC DC
TERMINAL BOARD ON REAR OF INSTRUMENT CASE

$1GHAL INPUT
TO 5 Vdc (W/COM|

EARTH
GROUNDEARTH

GROUND

NOT E S

I. WHEN CONTROI.LER OUTPUT ISOLATOR AND/OR VALVE HOLDER IS FURNISHED.

CURRENT OUTPUT B RETURNED TO TERMINAL. ONLY ONE CONTROL SYSTEM GRO*JND POINT PER LOOR PREFERABLE
TERMAL 8 OR COMMON BUS BAR IF

3. ALL de VOLTS ARE WITH RESPECT TO COMMON |W/COM|.

POWER COMMON

j" CURRENT OUTPUT
--’L4- 4 TO ZO mA,’

TE GROU

HGURE 10 TYPICAL INTERCONNECTIONS
11





I"e set point so that the proportional action changes
the Controlleroutput by 15% of span. If the process
is held steady in this position, the reset action will

produce a lurther change of the Controller output, li
the reset dial were set at 3.0 fninutes, then, reset
action will repeat the proportional action once every

three minutes; i.e., change the output an additional
15%

Reset action will continue until the deviation be-
tween set point and process is eliminated.

The reset swilch is replaced with a continuously

adjustable potenliometer for ’manual reset’ control
and is Iocaled’in the same physical position. This re-

duces the deviation to zero when the output equals
the potentiometer setting.

5. Direct-Reverse Switch

This 2-position toggle switch provides lacilities for
establishing a ’direct’ or ’reverse’ acting Controller.

Direct action is defined as for increasing process

(error signal) with sel point constant, Controller
oulpul current is ’increasing’.

Reverse aclion is defined as Ior increasing pro-

cess (error signal) wilh set poinl contant, Controller
output currenl is ’decreasing’.

6. Other Controls

Additional calibrating controls are conveniently

located on the circuit board and are discussed in sub-
sequent sections ol this bulletin.

Auxiliary circuits such as, anti-reset windup, teed
Iorward, alarm circuilry, etc. are mounled to another

circuit board that iastens to the lelt side rear ot the
chassis. This board is covered with a protective vinyl
shield,/is circuits interconnected to a) the main board
via harness assemblies, and b) to the customer con-

nection terminals via a llexible cable.

INSTALLATION.
I. Inspection

All reasonable precautions have been taken m
packing the Controller to prevent damage to lhe in-

strument during shipment. Caretully remove |he

instrumenl from its packing case. Any instructions

given on tags attached to the inslrument, should be

tallowed caretully. The instrument should be
inspected immedlately tar indications at damage

which may have occurred during shipment. All dam-
age claims should be made to the shipping agent

involved belore attemplir:g to install or operate the

instrument.

II. Location
The location chosen to mount the Controller

should be well lighted and relatively vibration-free.
Ambient temperature is preferably between 16C
(60F) and 43C (ll0F). Temperature conditions

are not critical and have less than 0.5% effect per

28C (50F) change. Ambient temperatures be-

tween 4C (40I; and 52C (125F) are satis-

factory. The standard instrument should be placed
in a non-explosive atmosphere. If an ac model in-

strument, a source of 120 Vac + 10% must be pro-

vided; if adc model instrument, a 24 to 26 Vdc
supply must be provided.

ANGt, Sllllllt--

FIGURE 6 OUTLINE & MOUNTING DIMENSIONS
7





SERIES 53EG4000 & 53EH4000

53EG4000
Se rie

53 EG 4

Electronic Total View Controller; --Fixed Scale w/Process & Set Point |
Indication

Design Designation; 3 6 SCAN-LINE
Bumpless-Balancelesa Transfer (BBT}
All Solid State Electronics; 20" Long Case

Control Mode

Prop. Band.% Reset :Derivative
3. 3- 500 Auto None
4 3-500 Auto Yes
5 3-500 Manual None
6 3- 500 Manual Yes

I0 Vac 50-60 Hz 45 Vdc
Z4 Vdc None

[6 220 Vac 50Hz 45 Vdc

Input Signals

IProcess Variable Remote Set Point
i-S Vdc 1-5 Vdc

Display

s}
Receptacle for

m Valve Holder

Yes
Yee
Yes

iN[ Yes Yes Yes

Circuit Board for Options

B No Board
D Board w/Anti-Roger Wind-up
E Blank Board {for future modifications}

Integral Unpowered Alarm Circuit

(Contact Closure Output}
Alarm Number of Alarm

Type Contacts Calibration
F Process Single 0-I00.
G Process Dual Linear

H Process Single 0-I00%
J Process Dual Sq. Rt.
K [Dev/ation Single
L [Deviation| Dual Linear

M Board w/feed forward {with Auto Reset Only}

Equipment

A =..Reserved; Specials, Series, etc.

Auto-Man Pushbuttons Auto-Man Pushbuttons
Mechanically Coupled Lighted

K Standsrd Case M Standard Case
L Cord Set N Cord Set
P Connector Type R Connector Type

Cord Set Cord Set

MODEL
Electronic Total View Controller’

0 AAAA(A

Continued
Next

Column

NUMBERING
(Cont’d.)

Output Options

A Reserved; Specials, Series, etc.

B Standard Chassis; No Output Options
C Output Signal Isolation

Design Level: Letter assigned by factory; letter

changes when part is longer interchangeable.

Paint Color

A Special Paint Color
E F&P Black

53 EG.4 000A A A A A A

l

53EH4000 Electronic Total View Controller
Series

53EH400

Electronic Total View Controller 2Y 11
w/ Supervisory Computer Control / [
Design Designation: 3 6 SCAN-LINE Concept [
Bumpless-Balanceless Transfer (BBT} |
All S.._.olci::t;otle:2::tronic.; ZO" Long C..e J

Prop. B’and,% Reset Derivative
3-500 Auto None
3-500 Auto Yes

5 3-500 Manual None
6 3-500 Manual Yes

?;Powerating Voltage X-rtltter Supply
Vac 50-60 Hz 45 Vdc
24 Vdc None

20 Vac 50Hz 45 Vdc

Input Signals

[Process Variable Remote Set Pt. Comp. Si.
1-5 Vdc 1-5 Vdc Two Form A-- Frontal Display

B No. Options
K Receptacle for Valve Holder-Circuit Board for Options

B No Options

Case Equipment

K Standard Case
L Cord Set

Output Options

B Standard Chassis; No output Options
C Output Signal Isolation

Design Level: Letter assigned by factory; letter
changes when part Is longer inte rchangeable.

Paint Color

A Special Paint Color
E F&P Black

AAAAA
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FILTER
P.O. BOX 167

CABLE: WATERFILT PHILA.

TELEX: 831-439

MANUFACTURING
DARBY, PENNSYLVANIA 19023 (215) 583-3131

COMPANY

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470-82-C-2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPHS 2.7

It is here0y certified that the (equipment/material) shown and markea
in tnls submittal is that proDosed to e incorDoratea into Contract
No. N62470--82--C-2552 anO is in compliance wit the contract Oawings
an secifications.

This equipment can e installe in te allocatea soaces and ls
submitted for Government apooval.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897
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(I)

STANDARD PRODUCT
UN DRIVE CYLINDER ACTUATOR

FIG. 785 RNEdRIC DOUBLE ACTING

ADAPTABLE
TO

CYLINDER
SIZE

MOUNTING
NO., SIZE BOLT

DR. SHAFT
BORE

@60PSI
850/675"

(2)

(BORE) DIA. B, C (IN.)

TORSIONAL OUTPUT
(IN LBS.)

@ 40 PSl
5-’/5 (220)BAB, BAC, BAD 4 4-% on 3V4 =/4 x 1/2

BAB, BAC, BAD 5 4- on 3V4 4 x 1/2 1450/1175"

CAD, CAE, CAF 6 41/2 on 5 1 V= 2,775
CAD, CAE, CAF 8 4-1/2 on 5 V= 4,900

CAG 8 4-1/2 on5 1 4,900 3,300 (1,750)
CAG 10 4"1/2 on 5 1 7,700 12"
CAH 10 4-1/2 on 5 1 7,700

DAJ 10 4-=/4 ’on 61/2 11,600 7,775 (3,200)
DAJ 12 4- on 61/2 16,600

DAK, GAL 12 4J/4 on61/2 2V4 16,600 11,125

:’I-OWER TORQUE RATINGS ARE FOR NON-STD. PARALLEL MOUNTING POSITION.

t. B-ASSEMBLY NUMBER SHOWN COVERS THE COMPLETE OPERATOR ASSEMBLY INCLUDING

UNTING BOLTS, NUTS, WASHERS. IT DOES NOT INCLUDE STEM ADAPTER OR MOUNTING PLATE WHERE
SEE SM0037, AND PRICE SHEETS.. IOR TABULATION OF ADAPTABILITY CODE LETTER, SYMBOLS, SEE SM0001 & SM0036.

Roberts Filter Manufacturing Co. Navy
Darby, PA 19023
P.O. 35351-2093
KV-P2766

(1,200)
10"





KEYSTONE VALVE USA
Division ofKeyxtone International. Inc.

STATEMENT OF COMPLIANCE

AWWA C504

STANDARD FOR RUBBER-SEATED BUTTERFLY VALVES (3" 72")

Keystone Model F. 504 (3" 24")
and

Keystone Model F. 47 (30" 72")

are designed in FULL COMPLIANCE with.AWWA C504 (latest
revision) NO EXCEPTIONS, DEVIATIONS OR CLARIFICATIONS.
These valves meet or exceed all required safety factors
called out in the AWWA C504.

These valves have been tested to and passed the "proof-
of-deslgn" test of this standard.

er
Steve Johnson

Project Engine
William Coskey, P. E.

9700 W. Gulf Bank Dr. P.O. Box 40010, Houston, Texas 77040 Telephone: 713-466-1176





BUTTERFLY VALVE
FIGURE 504

Sizes 3’:24’ 80mm-600mm
sure Rating 150B/250 PSI

Full AWWA Compliance

YSTDNE
liE



The Keystone Figure 504 is a heavy-duty rubber seated
Buttediy Valve in full compliance with AWWA C-504
specifications for use in municipal water treatment,
power generation and industrial applications.

Materials of Construction
Standard Materials Options
Body: Cast Iron ASTM A-126 Carbon Steel ASTM A-216 WCB

Class B Ductile Iron ASTM A-536
Shaft: Stainless Steel 18-8 Stainless Steel 18-8 Type 316

Type 304 Stainless Steel 17-4 PH,
Forged Nickel Aluminum Bronze ASTM
B-150-C630

Monel 400 & K-500
Disc: Ductile Iron ASTM A-536

w/Stainless edge
Aluminum Bronze ASTM

B-148 952

Carbon Steel ASTM A-216
WCB w/Stainless Edge
Stainless Steel 18-8 Type 316
Nickel Aluminum Bronze ASTM
B-148 958

Seat: EPDM or Buna-N Viton

Bearings: Teflon Bushing: Acetal Packing: Self-adjusting Chevron type
Other materials of construction are available on request.

Available End Connections: Flanged (ANSI 150, ANSI 250), wafer,
mechanical joint

Other design standards available: I.S.O., J.I.S., B.S., D.I.N.
For AWWA-Style valves, ,30" and larger, Keystone manufactures the Fig. 47

product line. Check your local distributor for details and availability.

I. Body The rugged cast body
meets or exceeds all design and testing
requirements of the AWWA standards.
An internal travel stop provides a posi-
rive positioning feature not available in
most other AWWA style valves.
2. Disc The Keystone Equalinear
disc design provides maximum flow
area, high capacity and desirable flow
characteristics.
3. Shaft The 2-piece shaft meets or
exceeds the requirements of AWWA
C-504 for Class 150 B.
4. Seat Mechanically retained, field-
replaceable elastomer seat provides
continuous 360 seating, and is de-
signed for reliable, long term service.
5. Bearing Self lubricating upper
and lower inboard bearings provide
strength and low friction for easy
operation and life time service.
6. Packing Bi-directional packing is
self-adjusting and suitable for pressure
or vacuum service.
7. Bushing Upper shaft bushing
provides additional support for absorb-
ing side thrust loads.

AWWA Compliance
The Figure 504 is one of the most
advanced AWWA style butterfly valves
available.

Using the sngent design require-
ments of ANSI B31.1 and B16.34 in
conjunction with AWWA C-504, Key-
stone has developed a full compliance
AWWA valve with capabilities extending
beyond any other AWWA butterfly
valve.
The design of this valve is the prod-

uct of over 30 years experience by the
world’s largest manufacturer of butterfly
valves, combined with the latest, most
advanced technology known.
Seat Detail

*Stainless steel backing and retainer.



VALVE DIMENSIONS Note: Dimensions shown are for Class 150B valve. Consult factory for 250#, MJ, and wafer style.

Se A B C D E F G* H* U

3 21/2 71/2 61/4 5 4 11/4

4 3 9 7 5 4 1 6

Flange Drilling

Bolt No. Tap
Circle Holes Thread

71/ 8

Thru
Hole Dia.

Top Plate Drilling

Bolt No. Hole
Circle Holes Size

3V 4 7/16

3V 4 7/16

Size A B C D Q E F G* H* U

6 51/4 11 8 5 21/‘; 6 2 ll/s ll/s 91/2

8 7%6 131/2 91/2 6 41/2 6 2 ll/s ll/s ll/s 11%

10 97/16 16 103/4 8 53/s 6 3 13/s 13/s 13/16 141/‘;

12 111/8 19 121/‘; 8 8 6 3 13/8 11/2 11/‘; 17
14 123/4 21 14 8 101/s 6 3 lS/s 13/‘; 13/8 183/4

16 151/16 23’/2 15 8 13 8 41/4 17/s 2 17/16 211/4

Flange Drilling Top Plate Drilling

Bolt No. Tap Thru Bolt No. Hole
Circle Holes Thread Hole Dia. Circle Holes Size

8 % 5

12 1 5

12 1 5

12 ll/s 5

16 ll/s 61/2

Size A B C D Q E F G* H* U

18 17 25 161/2 8 15Vs 8 41/‘; 21/,; 21/4 19/16 223/4

20 183/4 27’/2 18 8 171/s 8 41/‘; 21/‘; 2i/2 111/16 25

24 22SA6, 32 221/ 8 21 8 5’/2 27/8 3 l/s 291/2

*Dimension (H) shaft diameter (150B-full compliance); dimension (G) acator connecon

Flange Drilling Top Plate Drilling
Bolt No. Tap Thru Bolt No. Hole
Circle Holes Thread Hole Dia. Circle Holes Size

16 7UNC
11/4 61/2 4 13/16

ll/s
20 7UNC

11/4 61, 4 13/16

11/‘;
20 7UNC

13/s 61/2 4 13/,6



KEYSTONE BUTTERFLY VALVE

Size 3’:24’ 80mm-600mm
Often actuators are required to be
located remotely from the valves
they control.

To eliminate costly field problems,
the following items should always be
considered:
I. Length of extension (L)
2. Placement of actuator (on valve
or floorstand)
3. Need for stem or shaft supports
4. Media exposed to the floorstand
and/or extension.

After reviewing and defining the points
above, the necessary extension options
may be selected.

All dimensions for extensions must use
standard reference points, e.g. center-
line of valve to centerline of handwheel.
Should there be any questions regarding
the extension options available, contact
your nearest Keystone distributor.

Buried Service
The Figure 504 as standard, is designed for either
above ground or buied applications. With the proper
actuator selection, this valve can provide long service
life in buried or submerged applications. Shaft exten-
sions, soil pipe, ground level position indicators, valve
boxes, and tee-wrenches are available as optional
Bccesories.

Standard actuator rnounting position

Oplional actuator mounting position



Suggested Specifications:
Service conditions
AWWA style butterfly valves are
designed for the following service
conditions as defined in AWWA
C-504, latest revision, Sections 1.1:

"For fresh water, have a pH
greater than 6, and temperatures
generally less than 125F (52C)"

General
All valves 3 to 24 inclusive shall
be of the tight-closing rubber-seated
type, conforming to the design stan-
dards of AWWA C-504, latest
vision. Valves shall be bubble-tight at
the rated pressure in either direction,
and shall be suitable for throttling
service and/or operation after long
periods of inactivity.
Body
All valve bodies shall be constructed
of cast iron ASTM A-126, Class B
with ANSI BI6.1 flange drilling. An
internal cast-in travel stop shall pro-
vide positive disc location.
Disc
All valve discs shall be constructed
of either aluminum-bronze
B-148 952, or ductile iron ASTM
A-536, Grade 65-45-12 with a
18-8 Type stainless steel disc edge.
Shafts
All shafts shall be solid 18-8 Type
stainless steel, corresponding to the
design requirements of AWWA
C-504, latest revision.
Seat
All seats shall be EPDM or Buna-N,
and mechanically retained in the
valve body. The seat shall be field
replaceable. Seats which are perma-
nently attached or vulcanized are
not acceptable.
Bearings
All shaft bearings shall be of the
self-lubricating, corrosion resistant,
sleeve type. Bearings shall be de-
signed for horizontal and/or vertical
shaft loading.
Packing
All valves shall have bi-directional
and self-adjusting packing suitable
for pressure and vacuum service.

Bushing
All valves shall be provided with a
heavy-duty top bushing to absorb
any side thrust loads.

Testing
All valves shall be hydrostatically
and leak tested in accordance with
AWWA C-504, latest revision.

Proper Valve Selection
AWWA C-504 specifically defines
rubber-seated, tight-closure butterfly
valves, 3’-72 in size, with a
maximum shut-off pressure of 150
PSI for Fresh Water having a pH
greater than 6 and temperature gen-
erally less than 125F (52C).

This standard was not designed to
cover systems handling air, gas, salt

water or brine solutions, chemically
corrosive media, abrasive slurries,
HVAC, or control applications.
The majority of valve failures

occur when the wrong valve is
selected and used in an application
for which it was not designed. No
valve style is designed to fit all appli-
cations. Keystone recognizes this fact
and as a result, produces the widest
range of butterfly valves in the world
to cover all required applications.

Consult your local Keystone Valve
Representative for specific details
and recommended specifications
with regard to your applications.

Keystone engineers their products using Computer-Assisted Design (CAD)
Equipment to achieve maximum design integty

All valves machined precision Computer
Numerical Controlled CNC) equipment.

Valve components computer quality-checked
and tested coordinate measuring devices to

consistent high quality



Like all Keystone butterfly valves, the Figure 504 is designed
for direct mounting with all Keystone actuators.

Keystone has engineered a complete
line of valve actuators that are specif-
ically designed for direct mounting to
any Keystone butterfly valve. This dim-
inates the need for costly brackets and
adapters, and associated problems such
as reduced torque and misalignment.
The Keystone butterfly valve mount-

ing flange is designed to allow complete
interchangeability with the entire Keystone
actuator line. This means the end user
can initially specify a manually operated
valve, and later convert to power actua-
tion by simply switching out the manual
actuator for a Keystone pneumatic or
electric unit.
To complement the actuator line,

Keystone also manufactures a full
range of actuator accessories (posi-
fioners, solenoids, limit switches, etc).
These accessories are designed to
mount directly to Keystone actuators
utilizing a modular design concept.
Your local Keystone representative

stocks a wide variety of valve compo-
nent materials and actuators to satisfy
any flow control requirement.

Square nut drive

UNIDRIVE Fig. 417 Screw Type

Fig 785 Pneumatic

Notched Plate Handle

Fig. 700 Pneumatic

DYNAMATE Fig. 790 Pneumatic

EPI-TORC Fig. 777 Electric Fig. 790/positioner/switchbox

A Division of Keystone International. Inc.

9700 West Gulf Bank Drive P.O. Box 40010, Houston, Texas 77040
Telephone: (713) 466-1176 Telex 775-265
The data presented in this bulletin is for general information. Consult your Keystone representative for specific performance data

and proper materials selection for your particular applications.

Patents and Patents Pending in U.S. and foreign countries. Copyright 1984 Keystone International, Inc.

Bulletin No. 504B-684 Printed in U.S.A. WL-20M



Keystone

Figure 785 Cylinder Actuator



Features of the Fig. 785 Actuator
Unidrive Cylinder & II

The piston seals by
means of an
interference fit whereby
the twin-lipped piston
edge is always
compressed against the
cylinder wall.

External, closed-
position adjustment
screw.

::

Unidrive
Cylinder II

Heavy duty actuator
housing and cylinder
end caps of cast iron
for rugged service.

Positive disc position
indication.

One-piece driver/
lever-arm provides
high torque
transmission and
positive connection
to the valve stem.

Cylinder is of a
fiberglass reinforced,
epoxy-resin material
providing high
corrosion resistance,
self lubrication, and
temperature flexibility.

All external fasteners
are cadmium plated for
corrosion resistance.

Stainless steel piston
rod and brass guide
bushing provide
permanent lubricity and
wear resistance.

Gasket between
housing & valve top
plate prevents
contamination of
internal parts from
exterior.

The Keystone Figure 785 cylinder actuator is a
heavy duty, totally enclosed, weatherproof unit
designed for maintenance-free operation in a
variety of demanding applications. The Figure 785
is the cylinder actuated version of the heavy duty
Unidrive actuator family. Models & II incorporate
a single piston driving a simple crank lever via an
intermediate link. For reliable sealing, especially
at low pressure differentials and for use after long
periods of idleness, the piston and cylinder
operate using an interference fit. The intermediate

link provides a positive connection between the
piston rod and lever arms to optimize torque
characteristics for butterfly valve operation. The
position indicator is fastened directly to the drive
shaft lever-arm assembly for positive disc position
indication. The Unidrive Cylinder actuator is a
compact, totally enclosed package with no ex-
ternal moving parts and mounts directly to any ap-
propriately sized Keystone valve for complete in-
terchangeability of actuators.



Engineering Data

Materials of Construction: Cylinder barrel of
Black-Amalgon tubing which is a fiberglass-
reinforced, epoxy resin with homogeneous disper-
sion of low friction additives; end caps of cad-
mium plated cast iron; rubber piston with double-
edged seal; polished stainless steel piston rod
with brass guide bushing; rugged cast iron
housing; all external fasteners cadmium plated.

OPERATION: Standard 0 --90 reversible for air,
water, or hydraulic oil.

SUPPLY PRESSURE: 20 PSIG minimum to 120
PSIG maximum.

TEMPERATURE RANGE: -40 F. to + 200 F.

LUBRICATION: Factory lubricated.

ORIENTATION: Cylinder axis perpendicular to
piping; parallel mounting is possible with
reduced torque capability in some sizes.

MOUNTING: Bolts directly to valve top plate.

AVAILABLE ACCESSORIES: Solenoid with in-
tegral speed controls, limit switch, & positioner.

Positioner

!.
T

Solenoid

T
T

Notes

1. Standard actuator mounting as shown
2.90 operation provided

Unidrive Cylinder
F-785-100

3



Features of the Fig. 785 Actuator
Unidrive Cylinder III & IV

Plated, steel piston
with O-ring (/j/ f./
interferenceeal.

Unidrive Cylinder IV

External closed
position
adjustment
screw.

Stainless steel piston
rod and brass guide
bushing provide
permanent lubricity and
wear resistance.

Rugged, heavy duty,
cast iron housing.

Positive disc position
indication.

Fiberglass-reinforced,
epoxy-resin, cylinder
barrel offering
exceptional wear
resistance and self
lubrication.

Drive mechanism is
simple lever with
slotted yoke drive with
aircraft quality cam-
following bearings in
contact with case-
hardened ways in the
yoke.

Gasket between
housing and valve top
plate.

The Unidrive Cylinder III & IV are a continuation of
the family of pneumatic cylinder actuators
discussed on page 2. The Models III & IV are
designed for large diameter valves where obvious
requirements of high torque capability are essen-
tial. The drive assembly and housing are similar to
others in the Unidrive family which lend rugged-
ness and reliability as well as a more compact
package than comparable pneumatic cylinder ac-
tuators. Again, there are no external moving parts,
thus affording safety and protection from possible
corrosion and weathering.

The main design variation of the III & IV from the
two smaller models is that the transmission of
piston force to the crank arms utilizes a slotted
yoke drive with case-hardened ways. The contact
point between the cam roller and the yoke way
never falls outside the diameter of the piston rod
so that thrust loads are always compressive or
tensile on the rod. This, plus the fact that the
piston rod is guided by an extremely long pilot
bushing which completely eliminates the need for
externally cumbersome pilot bearings.



Engineering Data The actuator specifications for Models III & IV of the
Fig. 785 are the same as those of models & II on page 3.

Positioner L

Limit Switch

Solenoid

Notes
1. Standard actuator mounting as shown
2. 90 operation provided

Unidrive Cylinder III
F-785-300

Air-to-air or spring-return ac.tuator selectionfor 80 PSIG supply pressureby valve sze and stream differential.

I00 2-6 2-6 2-6 2-5 2-5
150 8- I0 6 6

200 8,10512 8-10 8-10 8-10 8

300 14 14 14 12 12

350 16 16 16 14-16 14-16

400 18-20 18-20 18-20 18 18

450 20 20
Valve torque requirements based on wet service, Category II conditions (SMO 019).
Springreturn actuator torque may vary depending on conditions. Consult sales manual for actual selection.



Accessories

F-785-101
(spring-return)

F-785-100 with
Manual Override

H

F.785-301
(spring-return)

L

F-785-300 with
Manual Override

I00
150
200 8"- 12’
5OO
550 14LI6"
40O
450 18--50"

6



The manual override unit provides positive
engage/disengage capability for actuation
without supply air pressure or electrical
control power.

The limit switch has two SPDT cam-
operated switches which are adjustable
throughout the 90 travel range. The limit
switch meets NEMA 4 or NEMA 7 design
requirements and is rated at 10A for
120V/240V service. The limit switch can be
mounted directly on air-to-air or spring-
return models.

F-785-100 with Positioner.

The top-mounted, rotary type positioner
requires a 3-15 PSIG signal and is
furnished with gauges. The internal spiral
spring converts the rotary motion of the
actuator to a feedback force directly
recognized by the positioner. This
eliminates inherent friction and reliability
problems associated with other
approaches.

The solenoid valve incorporates integral
speed controls and operates at 120V AC,
60 Hz with a NEMA or NEMA 4 & 7
rating. It can be supplied for alternate
voltages.

The spring-return model incorporates a single compact spring module
and can be supplied with a limit switch, positioner, or a combination
of both. The spring module utilizes an integral booster piston that
works in conjunction with the actuator piston to compress the spring.
This arrangement allows the spring-return models to provide
essentially the same output torque as the air-to-air units. The springs
are self-contained in the spring modules allowing safe and convenient
disassembly. Both 60 PSIG and 80 PSIG spring-return models are
available.



COMPLETE INTERCHANGEABILITY
BETWEEN VALVES AND ACTUATORS

FIGURE 153

FIGURE 228

FIGURE 993

FIGURE 122

FIGURE 239

EVIEWER

FIGURE 999

Keystone engineering and research have developed a complete line of unitized valve ac-
tuators that are specifically designed to actuate the Keystone line of butterfly valves. The
valve itself is designed to allow complete interchangeability between actuators. This means
the application engineer can specify the Keystone Valve and Actuator for future generation
use you can start with a manual actuator and plan for eventual use of an electdc or
pneumatic actuator with easy changeover.

YSTONE
VE

Keystone Valve Division of Keystone International, Inc.
P.O. Box 40010, 9700 West Gulf Bank Drive, Houston, Texas 77040, (713) 466-1176

WL-Copyright Keystone International, Inc. Printed in USA 20M 5-78
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CYLINDER OPERATORS
Dura-Cyl Non-Metallic
Power Cylinders

Pratt Dura-Cyl cylinder operators
have been developed to use water,
primarily, as an operating medium*.
Using the latest technology of non-
metallic material strength and dura-
bility, Dura-yl cylinder is built to with-
stand the corrosive effects of water
it has undergone extensive testing
in the Pratt laboratory. Field installa-
tions have further proved its rugged-
nes.s and reliability.

Because the cylinder is non-metal-
lic, the p:oblems of galvanic cor-
rosion of vital cylinder parts (caused
by the proximity of bronze to ferrous
metals in a conductive solution) are
eliminated. Thus, the life expect-
ancy and operational dependability
of the operator are increased.

The unit is amazingly durable, with
flexural strength, modulus of elas-
ticity, water resistance and frictional
coefficients of the specially se-
lected materials ideally suited for
longer life in water service. These
materials are mechanically equal or
superior to their metallic counter-
parts in similar applications. The
only metallic component exposed
to water is the chrome plated stain-
less steel piston rod which is highly
abrasion resistant. It is continually
cleaned during operation by a new
Pratt innovation an internal
wiper that removes any water de-
posited material from the rod, there-
by preventing rod seal damage.

"Oura-Cyl cylinders are also suitable for air
or oil operation.

Components

1. Body glass fiber reinforced epoxy resin with
low-friction additives emulsified throughout.
Greater impact resistance and higher strength/
weight ratio than bronze alloy or all-bronze
cylinders

2. Piston-non-metallic material designed with en-
larged bearing area to minimize wear induced
by side loading

3. Rod Gland- low friction acetal copolymer with
extra long bearing area

4-5. Head and Cap- high flexural strength phenolic
laminate

6. Piston Rod.ground and polished stainless steel,
hard chro.me plated to provide greater abrasion re-
sistance,, ’.

7. Tie Rots-- high tensile cold rolled steel
8. Seal Pressure energized, non-adjustable type

Buna N .molded rubber
9-10. Rod Wipers External: molded Buna N type

removes any foreign materials on the exterior
r.od surfaces per AWWA C504

Internal: a Pratt innovation removes any
water deposited material from the rod before
any rod seal damage can occur.

Technical Data

Action--double acting
Operating pressurem150 psig
(maximum)
Sizesmrange of 15 bore/stroke
combinations to match applica-
tion requirements.
Mountingmdesigned for Pratt
MOT operator

Connectiors--threaded NPT;
size varies with bore
Controls Available (Optional)m
directional valves, speed control
valves, positioners, transmitters,
limit switches, handjacks





CYLINDER OP RS

Cylinder actuated MDT operators
are fully enclosed units. They are
available with up to 10 different
bore/stroke cylinder sizes (as shown
in the table below) to suit most
application requirements. The units
are also available with an extra-cost
manual override (hand-jack) acces-
sory for manually operating the
valve in event of power failure.
Other accessories available are
described and illustrated on. the

FOR MANUAL OPERATION LOCKSCREW
pages that follow. MUST BE IN POSITION INDICATED,

BLEED COCKS MUST BE OPENED
AND SUPPLY PRESSURE SHUT OFF.

POSITION OF LOCKSCREW POSITION OF LOCKSCREW FOR CYLINDER OPERATION LOCKSCREW
WHEN MANUAL OVERRIDE l$ WHEN MANUAL OVERRIDE l$ MUST BE IN POSITION INDICATED AND

NOT IN USE IN USE BLEED COCKS MUST BE CLOSED.

Y=
SCREW ROD /"

r.,-CLEARANCE __..,.yy
/ [--I;= --,:s--.
/ /ILL. " ZZ----,OC.SCRW

i i-- ;-- i Ul

LOCKSCREW MUST BE
INSERTED IN HANDWHEEL
WITH SCREW ROD EXTENDED
BEFORE OPERATING CYLINDER

Standard Position

Alternate Position

DIMENSIONS

NOM. STD.VALVE
SIZE OPERATOR

X’ MDT-Z
THRU
lZ" MDT-Z
14" MDT-3

AND MOT-3

16" MDT-3
MDT-4

1" MDT.4
AND MDT-4

MDT-4

CYLINDER SIZE

BORE STROKE
21/2 4

4 4

5 4

MODEL MDT CYLINDER OPERATOR
WITH MANUAL OVERRIDE

J K L M N P R S

4 4 2 2’Vz 2 4 13

4 4z/= 2 2Vo 2 4, 13 51/4

4 "4 2 2 2 4 13

5
8
!0
5
8

lO
12

T U V XX Y YY ZZ

2 IY, 8 1/4 51/4 71/4 61/4

2Y= 2 $ 1/4 51/4 71/4 61/4

3%o 2Y= 12 1 9 8

NOTE: All dimensions shown in inches
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OPEN TANK TYPE
:.,T:.-"----"---.’’7"".-f-.

:-:. Clayton CFI Float Controls are float actuated multiport. pilot valves which provide non-modulating, two-position,
on-off operation. They are used primarily to operate re-
motely located Clayton Valves or other devices requiring
three-way or four-way pilot valve operation. Designed for
use in open tanks, these controls operate on a minimum
level change of approximately I’. Maximum level change
for the standard control is 19". This can be extended to
111/2 feet by adding float rod extensions.

The float moves freely on the float rod. On rising liquid
level, the float contacts the upper stop and lifts the float
linkage to the "UP" position. As the liquid level lowers,
the control stays in the "UP" position until the float con-
facts the lower stop. The control then shifts to the "DOWN;’"

position.
Note: A stilling well must be provided around the float if the liquid

surface is subject to turbulence, ripples or wind.

PIPING CONNErlONS

PRESSURE RATING

TEMPERATURE RATING

MATERIALS

LEVEL DIFFERENTIAL

OPERATING FLUIDS

SHIPPING WEIGHT

Vs"’ NPT equipped with 1/4" SAE
45 flare type tube fittings

0-300 psi

to 180F. Max.

In contact with operating fluid
Brass, stainless steel, monel, with Buna-N seals

Float linkage and float rod Brass and PVC
Base plate enameled steel
Float Polypropylene
Other materials available

Stainle..tgcLLloaL_
Stainless.steeLrod.aad.stoi
lggss.xods-

1" min. 19" max. Float.mcLextensions.available
-in_12" or 2" incrementtcrextend.levet differential--.
to a maximum of-11 feet: A larger counterweight is.
required if the float rod length specified exceeds-2 feet-.

Clean liquids or gases compatible
with specified materials.

12 lbs.

Accurate liquid level control.
Operation is fully hydraulic.
Simplified design.., easy maintenance.
No lubrication necessary.
No gears no mechanical linkage between
valve and control.

WHEN ORDERING PLEASE SPECIFY:
I. Catalog number.
2. Size 9nd..type.oLClayton2/alve to.be controllecL

-377_-M’{rials’ifxtifferent ff6m standard.’

WHEN CONTROLLING CLAYTON VALVES. MAKE SURE OPERATING
PRESSURE APPLIED TO PORT "S" IS EQUAL TO OR GREATER
THAN MAXIMUM PRESSURE AT 1HE INLET OF THE REMOTE
CLAYTON VALVE
STRAINER. SHUT OFF VALVE. AND MOUNTING HARDWARE NOT
SUPPLIED WI|H FLOA CONIROL





CATALOG NUMBER CFI-Cl

/" .CONTROL
/" CLAYTON 10001 HYTROL VALVE

FLOAT UP CLOSESVALVE’ When float rises, ope’at.ing pressure is
applied to valve cover "chamber and
valve closes. "

FLOAT DOWN CLOSES VALVE:

FOR CONTROLLING
CLAYTON 100-01 HYTROLxVALVE

With float down, operatin pressure
is applied to close valve.
’COhen float rises, pressure is released
from valve cover chamber.

CATALOG NUMBER CFI-Cl

FOR CONTROLLING CLAYTON 1(]0:02

POWERTROL VALVE (Normally Closl)x,,,
When float is "down" valve is closed.
When float rises, operating pressure is
transmitted to valve power chamber
and valve opens.

TYPICAL

: Float Coptrol

: INSTALLATION DATA

The float control is mounted above the high
: water level in the tank. The valve is installed
: in the line leading to the tank and is con-
:nected to the float control pilot by tubing.

When line pressure is used to operate the
valve, tubing connections are made from the
float control pilot to the valve cover, and also
to the inlet side of the valve. The control may
be installed at any elevation above the valve,

: providing that the flowing line pressure in
.-" P.S.L is equal to or greater than the vertical

distance in feet between the valve and the
"." float control.

An independent source of either air or water
: may be used to operate the valve. The pres-
: sure from this independent source must at all
: times be equal to or greater than pressure at

the valve inlet.The independent source is con-: nected to the float control pilot in place of: the line running from the inlet side of the
-" valve.

b FLOAT UP
CLOSES VALVE FLOAT UP OPENS VALVE

:. " TWO VALVES ALTERNATELY

d:,( "" < --->--.

?PERATION
-: Z FLOAT SITION VALVE VALVE -__

DOWN OPEN CLOSED
Claon 1@02 POWERTROL VALVES Claon @0 HYTOL
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FILTER
P.O. BOX 167

CABLE: WATERFILT PHILA.
TELEX: 753-447

MANUFACTURING
DARBY, PENNSYLVANIA 19023 (215) 583-3131

C.OMPANY

DEVIQTION REQUEST

-SECTION 15440

PARAGRAPH 2.3.2 2

We oooose o furnish a Cla--Val Floa Control Un In onectlon with
a. Pra Mooflange Valve wlth a hyraulzc cyilnoer in Izew of the
integral float w1h lever ar ooer&tor suggeseo n te soecflcaon.

It is our oonon that hs w11! orovzoe a more oosltve shu-off of
the valve on ncrease wae level oreventng Oossole overflowing of
the o. From our pas exoerence we can avise that lever arm floa
ooerae valves can 0e erratic.

Caaiog cus of the Orooose valve ooeraor an floa= control
alon wh Orawzng 6950--8 showng tne mroooe locatons, ape

aaceOo Note tha he valve orooe woul be ne Pratt Valve
Orevlously aooroveo for use In the pools.

In ooer to use tnls arangement we w!l eouire access to a water
suooly avng 40 os mnmum or more.

’,,I:.JlC1PA’U ’AND INDUSTRIAL WATER A’ND WAISTEWATER TREATMENT SYSTEMS SINCE 897





FILTER MANUFACTURING

CABLE: WATERFILT PHILA.
TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CERTI F ICTE OF COMPL I QNCE

CONTRACT NUMBER

N62470--82--C--2552

PROJECT SPECIFICATION SECTION 1540

PARAGRAPH 2 3.2 2

It s eeoy certlfie nat ne eouiomen an material shown in is
suomital zs na oPooose to e incorooraeO Into Conac NumOep
N62470--82--C--255E an is in accoroance win ne conrac orawlngs ano
soeclfca1ons exceo as noe in the aacne evia1on eoues.

Tnls euimen: can oe insalle in ne ailocae spaces an is
suomieO for Governmen aomoval.

/ RoeP Fi1r Mfg. Coo
Daze

MU’;IC:PAL A."D INDUSTRIAl_ WATER AND WASTE’,.ATER TREAT,,ENT SYSTE’vIS SI,NCE
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FILTER MANUFACTURING

CABLE:WATERFILT PHILA.
TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CERTIFICATE OF COMPLIQNCE

CONTRACT NUMBER

N62470--82--C--2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPH 2.3.2.4

It Is nerey cerfiea na the eauomen anO maerlal shown n nls
sulal is tna orooosea o e incoroorae Ino Con;rac NuDer
N67--8--C--55 anO is n accordance win the coac Oawns an
secfcaons, exceo as oe on the aacea snee= of evalons.

Ts eaumen can be Znstalle in the allocateO soaces an is

sm1te for Government aooroval.

MUNICIPAL AND NDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897,





FILTER MANUFACTURING

CABLE: WATERFILT PHILA.

TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

COMMEN-S

At your request of 2//85 we are resuomztzn ne various comoonens
for tne effluent flow control system ncluzn the scnemazc wrr,.
i is our uerstanoing nat the transmitter an0 Venurz meter nave
0een aooroveo.

Note that =he FscneP & PoreP controller oerforms ne functions of a

cotoiier an InOlcao an a rae set statlon. This was men1oneo
n our evaon reouest of 12/6/84 (cooes a:acneO).

P1n rawzn A-8784--6 was also ozscusseO In ou oevzaton reoues of
i/6/84.

I aoiio Transmi=tal 12--C covere a evaon reouest for ne Pra
valve. Snce zs valve is oar of ne control system cooles of tns
entire sumztal are nclueo erewn.

Noe nat any ar all eviaons referre to currently ano orevzousiv

w111 resul n no change zn cost or tlme to the Naval Command.

Date

MUNICIPAL AND INDUSTRIAL- WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897.
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PLI tVIP
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SHEAVE
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CONTRACTOR’S SUBMITTAL TRANSMITTAL
LANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

FROM CONTRACTOR

TO

CONTRAC" NO

f’62470-82-B-2552
TRANSMITTAL NO

PROJECT TITLE AND LOCATION

F#[.TE EFFLUENT CONTROL LUOP ,,BLI’G J

CONTRACTOR USE ONLY REVIEWER USE ONLY

"List only one specification division per form.

List only one of the following categortes on each transmittal form,

and indicate which being submitted

[] Contractor Approved [] OlCC Approval

PROJ. SPEC. SECT.
& PARA. end/or

PROJ. DWG. NO.

] Deviation/Substitution

For OICC Approval

?,L,, r’a. ,=’ i 9.2
2.i0.3,3 hro
-.13.2.3

CONTRACTOR’SCOMMENTS

ITEM IDENTIFICATION
(Type, aize, model no., Mfg. neme, dwg. or

brochure number)

Z_;:ZF LFFLdEiI, C:OitTRuL

"ACTION CODES
A-Approved

D-Disapproved
AN-Approved noted
RA-Receipt acknowledged.
C-Comments
RoResubmit

ACTION REVlEWER’$

CODES INITIALS
CODE AND DATE

COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC CONTRACTOR REPRISENT.TtVE Sgnefure)

DATE RF.CEIVED BY REVIEWER FROM (Reviewer) <
-@,-.’/ /;’ ,*/._) L-- J/T ".!, ,./,’ // /:..’

.
\,[ Submittals are returned with action indicated. Approval of an item does not include approval of any deviation from the contract requirements unless the con-

tractor calls attention to and supports the deviation.

Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below on ONE COPY of the
transmittal form.

REVIEWER’S COMMENTS





CONTRACTOR’S SUBMrrrAL TRANSMITTAL
LANTDIV NORFOLK 4-4355/3 (Rev. 1]-80)

FROM CONTRACTOR

ROBERTS FILER.IUFACTURING CflMPANY
TO

tAVAL FA[:ILTIE -’;GINFFPING CCIMMAN[)

O Contractor Approved

CONTRAC’I NO TRANSMITTAL NO

N6247-82-B-22 12-D
PROJECT TITLE AND LOCATfON

FILTER EFFLUENT CONTROL LOOP BLD,. 20

CONTRACTOR USE ONLY REVIEWER USE ONLY

"List only one specification division per form.

List only one of the following categories on each transmittal form,

and indicate which is being submitted

---] OICC Approval [] Deviation/Substitution

For OICC Approval

"’ACT/ON CODES
A-Approved
D-Disapproved
AN-Approved as noted

RA-Receipt acknowledged.
C-Comments
R-Resubmit

6

7

PROJ. SPEC. SECT. ITEM IDENTIFICATION
& PARk and/or (Type, size, model no., Mtg. name, dwg. or

PROJ. DWG. NO. brochure number)

Deviation Request of 12/6/84

RFMCo Compl I ance

FesubMtta] of Tracsmittal l
(Pratt Valve)

ACTION

CO ES
REVlEWER’S
INITIALS

Fooj A.O pAT=

.,//

CONTRACTOR’S COMMENTS

COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC CONTRACTORREPRESNTATI=VE(Sgture)

Submittals are returned with action indicated. Approval of an item does not include approval of any deviation from the contract requirements unless the con-
tractor calls attention to and supporls the deviation.

Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below on ONE COPY of the
transmittal form.

REVIEWER’S COMMENTS

’A" U.S. GOP: 1983 739.-003/2122 Region 3-11





KEYSTONE VALVE- USA
A Diiaion ofK#ytone International Inc.

F-504/507 INSTALLATION AND MAINTENANCE INSTRUCTIONS
3" 24" (80 mm 600 mm) (all classes)

RUbBER-SEATED BUTTERFLY VALVE WITH FLANGED BODY

Flane Requirements

The F-504 valve is designed for installation between
ANSI BI6.1 class 125 flat faced flange (iron valves). The
F-507 valve is designed for installatlon between ANSI BI6.1
class 250 flat faced flange (iron valves). Full face flange
gaskets are required. Any pipe with an inside diameter at
the flange face greater than dimension "Q" may be used.

Installation Instructions

The valve may be lifted only by slings attached to the mounting
plate or the flange holes; never by the actuator or valve
body openln. Adjacent piping must be positioned so that
minimal piping stresses are transmitted to the valve flanges
during and after installation. NOTE: THE VALVE DISC MUST
BE IN THE CLOSED, OR NEARLY CLOSED, POSITION BEFORE INSTALLATION
OF THE VALVE IN THE LINE, TO PROTECT THE DISC SEATING EDGE.

The valve may be installed with the flow in either direction;
however, seat replacement is facilitated when the disc flat
is positioned downstream.

The valve shaft axis may be either vertical or horizontal.
The valve shaft axis should be perpendicular to the plane
of flow produced by a pump or fitting closer than the recomm-
ended six pipe diameters upstream of the valve to avoid unbalanced
torque.

Disassembly

Complete disassembly and assembly instructions, plus illustrated
parts lists, are available from your KEYSTONE VALVE exclusive
distributor.

Seat Replacement

The Figure 504/507 seat is field replaceable with standard
tools. The seat consists of three components: (I) seat in
stainless backing, (2) stainless seat retaining ring, and
(3) O-ring.

Removal of the seat will require two standard screwdrivers.
Locate the ends of the retaining ring and with one screwdriver,
start to lift the ring from the slot in the body. Use the
second screwdriver to advance the llftlng process while holding
the ring with the first screwdriver. After the ring is completely
removed, apply force to the back side of the seat and pull from
body.

97 W. Gulf Bank Dr. P.O. Box 40010, Hston. Texas 77040 Telephone: 713-466-1176 Telex: 775-265





KEYSTONE VALVE- USA
A Diiio o’ffO’ro lmernaional. Ic.

In installing new seat, first place O-ring in proper groove.
Lightly ress fit seat into body, making sure proper level
is toward the inside. The retainer ring is then slowly snapped
back into the body.

Packin

Packing utilized is self-adjustable and should be usable for
the llfe of the valve.

Storage

Prior to installation, the F-504/507 valve should be stored in
a clean, dry area. Prolonged exposure to temperature extremes
may degrade the seat llfe. Power driven actuators should
be protected per their storage instructions.

Operatlon-Exercise

Valve life will be prolonged if periodic exercising is performed.
Keystone recommends the valves be operated for one full cycle
at least once a year.

9700 W. Gulf Bank Dr. P.O. Box 40010, Houston, Texas 77040 Telephone: 713-466-1176 Telex: 77--26





FILTER MANUFACTURING

CABLE:WATERFILT PHILA,

TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

February 8, i85

DEVIATION REQUEST

WITH

RFMCo COMMENTS

we refer to the alscusslons at the Naval Facilltles onJanuary 8, 1985
concerning the Keystone Valves as originally su0mlttea by our trans-
mittal No. 14. those present were Mr. Herb Wnlte aria Mr. Jerry HasCe
of the Naval Commana, Mr. George Gavllck of Keystone Valve an
Mr. Gene Barry reoresenting Roberts Flter Comoany.

It was suggeste that we resuomlt wltn soecial Orawlngs, a toroue
cnar, catalogs an comollance cerIficates. They are aacne.

As also suggesteo, a samole actuator as Deen sent o Mr. J. Haste
Mr. Gavlik.

Te eviaions in actuaor materials are as follows:

Cyllnoer Boay F0erglass relnforce
Cyllner Hea Seel
Pston (8" valve & aoove) Steel wn ruooer coain
Pston (10" valve & aoove). Steel olate
Bearing Maerlal Bronze, permanent luorcicy
Te Roo Marlal Camlum late carOon steel

Note that the aJustaDle soos ave been rOVle to assure that the

valve can 0e postlone fully o0en or fully closea.

The above lste oeviaions woul result n no change in cost or time

to the Naval Command.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897,





FILTER MANUFACTURING

CABLE:WATERFILT PHILA.
TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470--82-B--2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPH 2.3.2.4

It s neeoy cerfie tna ne eouzomen an maeral ShOWn n nzs
sumztal s that oooose o oe incoooaeo into Conrac Nume
N62470--82--B--2552 ano is in accorOance wn te conrac rawngs ano
soeclflcalos exceo as noteo on the atacne oev1a1on reouest ano
lee.

Tns eouomen can 0e znsalle n te allocae soaces ano s
sumzteo fo Government aoDoval.

Dae

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





CONTRACTOR’S SUBMI3"rAL TRANSMITTAL CO.T.CT .0

LANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

Ro CO,TRACTOR

.T...""
TO

PROJECT TITLE AND LOCATION

CONTRACTOR USE ONLY REVIEWER USE ONLY

"List only one specification diwslon per form.

List only one of the following categories on each transmittal form,

and indicate which is being submitted

ll Contracto, Approved [] OlCC Approval G Deviation/Substitution

For OICC Approval

PROJ. SPEC. SECT. ITEM IDENTIFICATION
PARA. end/or (Type, size, model no., Mfg. name, dwg.

PROJ. DWG. NO. brochure number)

CONTRACTOR’S COMMENTS

"ACTION CODES
A-Approved
D-Disapproved
AN-Approved as noted
RA-Recept acknowledged.
C-Comments
R-Resubmit

ACTION REVIEWEWE
CODES INITIALS

CODE AND DATE

A

\/

COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC C(_TRACTOR REPRSENZATIVE fS,gnature)

DATE RECEIVED BY REVIEWER I’noM (R...) I’,’. -illsare return with action indit. Approval of an itemdnot include approval of any diati from e contract ruirements unsthen-
trlls aention to a suppo the diati.

ials ire foard to LANTDIV with A-E mmendations indicat in REVIEWER USE ONLY ction and in comments low onONE COPY of the

trail form.

REVtEWF.R’S COMMENTS

COPIES TO

L.NTOIV I1
A-E

OATE SIGNATURE





CONTRACTOR’S SUBMITTAL TRANSMrrrAL
LANTDIV NORFOLK 44355/3 (Rev. 11-80)

fROM CONTRACTOFI

CONTRACT NO TRANSMITTAL NO DATE

PROJECT TITLE AND LOCATION

CONTRACTOR USE ONLY

"List only one specificatK)n division per form.

List only one of the following categories on each transmittal Iota.

and indicate which is being submitted

"--] Contractor Approved [] OICC Approval [] Deviation/Substitution

For OICC Approval

ITEM IDENTIFICATION
(Type, size, model no., MIg. name, dwg. or

brochure number)

DeviZion

iF: .Co ..o,,,, I i znc

ls;llatie,-,,, ..ir,tenccc Instruction.-_-

Z PROJ. SPEC. SECT.
PARA. II/or

_
PROJ. DWG. NO.

CONTRACTOR’S COMMENTS

7

REVIEWER USE ONLY

"’ACTION CODES
A-Approved
D-Disapproved
AN-Approved as noted

RA-Receipt acknowledged.

C-Comments
R-Resubmit

ACTION
CODES

REVIEWEW$

INITIALS
CODE AND DATE

l qF. 

COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC CONTRACTOR REPRFSENI.TIVE fS,gnafure)

/,, >,,:
Submittals are returned with action indicated. Approval of an item does not include approval of any deviation from the contract" requirements unless the con-

O tractor calls attention to and supports the deviation.

Submittals are forwarded to LANTDIV with AoE recommendations indicated in REVIEWER USE ONLY Section and in comments below on ONE COPY of the

transmittal form.

REVIEWER’S COMMENTS

COPIES TO
BOICC (2)
LANTDtV (1)

A-E

DATE . i.-.





CONTRACTOR’S SUBMITTAL TRANSMITTAL
LANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

FROM CONTRACTOR

,.:., tILTER MAUFGTURING
TO

A.AL FACILITIES DGIN.ERIN COMMAVD

CONTRAC’; NO ] TRANSMITTAL NO

N62470-2--255 1 .-.A
PROJECT TITLE AND LOCATION

DATE

CONTRACTOR USE ONLY REVIEWER USE ONLY

"List only one specification division per form.

List only one of the following categories on each transmittal form,

and indicate which is being submitted

r-] Contractor Approved [] OlCC Approval Deviation/Substitution

For OICC Approval

*’ACT/ON CODES
A-Approved
D-Disapproved
AN-Approved as noted

RA-Receipt acknowledged.
C-Comments
R-Resubmit

PROJ. SPEC. SECT. ITEM IDENTIFICATION
& PARA. and/or (Type, size, model no., Mfg. name, dwg. or

PROJ. DWG. NO. brochure number)

ara. Z. 3.2.4 KEYSTONE BUTTERFLY VALVES

CA-C)2/,%4 4" Valve with F-.TL5 /kctuator

CA-2145’ |0" o 13" V,Ive with F-TB5 Actuator

SMG32g Actuaor l’ors oF,al

Fi(. 7E5 Cvli.,]ar Actuator

Fig. 5(J4 AW;iA uLCerfly Valve

7

7

7

7

ACTION REVIEWER’S
CODES INITIALS

CODE AND DATE

CONTRACTOR’S COMMENTS

COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC CONTRACTOR REPRESENTATIVE (Sgnature)

DATE RECEIVED BY REVIEWER IFROM(Revi " ITO (J

] Submittals are returned with action indicated. Approval of an item does not include approval of any deviation from the contract requirements unless the con-
tractor calls attention to and supports the deviation.

] Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below on ONE COPY of the
transmittal form,

REVIEWER’S COMMENTS

COPIES TO
ROICC (2)
LANTOIV (1)
A-E (1)

DATE SIGNATURE

’ U.S. GOP: 1983 739-003/2122 Region 3-11





CONTRACTOR’S SUBMITTAL TRANSMITTAL
LANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

FROM CONTRACTOR

ROBERTS FILTFR MANUFACTURING COMPANY
TO

NAVAL FAClLITIES ENGINEERZNG COMMAND

CONTRAC NO | TRANSMITTAL NO

/

N62470--B.-255 14-A
PROJECT TITLE LOCATION

DATE

2/8iL5

REPLACE EQUIPMENT BUILDING 2’;,)

CONTRACTOR USE ONLY REVIEWER USE ONLY

"List only one specification division per form.

List only one of the following categories on each transmittal form,
and indicate which is being submitted

[] Contractor Approved [] OICC Approval I’ Deviation/Substitution

For OICC Approval

"’ACTION CODES
A-Approved
D-Disapproved

AN-Approved as noted

RA-Receipt acknowledged.
C-Comments
R-Resubmit

PROJ. SPEC. SECT. ITEM IDENTIFICATION
& PARA. and/or (Type, size, model no., Mfg. name, dwg. or

PROJ. DWG. NO. brochure number)

Letter Keyttone Valve ompliance

Deviai)n Reque;.

FMCo Compliance

F;’Ji letin Installation :’,iailtenance Instructions

7

7

7

7

ACTION REVlEWER’S
CODES INITIALS

CODE AND DATE

CONTRACTOR’S COMMENTS

COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC CRA/REPISTATIVE (Sgnfure)
DATE RECEIVED BY REVIEWER FROM (Reviewer)

] Submittals are returned with action indicated. Approval of an item does not include approval of any deviation from the contract requirements unless the con-
tractor calls attention to and supports the deviation.

Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below on ONE COPY of the
transmittal form.

REVIEWER’S COMMENTS

COPIES TO
ROCC (2)
LANTDIV tl
A-E (1)

DATE SIGNATURE

1’ U.S. GOP: 1983 739003/2122 Region 3-11





CONTRACTOR’S; SUBMITTAL TRANSMITTAL
LANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

FROM CONTRACTOR

ROBERTS FILTER MANUFACTURING CO.
TO

NAVAL FACILITIES ENGINEERING COMMAND

CONrR*c NO / TR,NSM,TT, NO O*TE

N6247Q-82-B-255 1.2-C 2/6/85
PROJECT TITLE AND LOCATION

REPLACE EQUIPMENT BUILDING 20
CAMP LE JEUNE, NC

CONTRACTOR USE ONLY

"List only one specification division per form.

List only one of the following categories on each transmittal
and indicate which is being submitted

F’] OICC Approval Delal)n/Subsbtg:D Contractor Approved

i PROJ. SPEC. SECT.
& PARA. and/or. PROJ. DWG. NO.

] 5440
Para. 2.3.2.

REVIEWER USE ONLY

"’ACTION CODES
A-Approved
D-Disapproved

ted

RA-Recept acknowledged.
C-Comments

,TE" ,DENT,;,CAT,ON. LANTD .’?. --/T,ON
(Type, size, model no., Mfg. name, dwg.\o\

.o,..n.)

ELECTRICALLY 0PETED VALVE

A /Pratt E]ecic 0peator Bulletin ]82 7

Pratt ,Lette of 2/]/85, 7

Deviation ReQuest ad Coet5 7

REVlEWER’S
INITIALS

CODE ANO DATE

CONTRACTOR’S COMMENTS

L;J:, ’’ ,:.

lraclor calls attetion to and suppos the deviation.

Submittals are foard to LANTDIV with A-E recommendstions indicat in REVIEWER USE ONLY Section and in comments below onONE COPY of tt
transmittal form.

REVIEWER’S COMMENTS





UUN HAt; I UH’: UBMII-AL TRANSMI]-[AL

LANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

,ROM CON,;ATO"

R FU_E_AC_TURING CO

NAVAL FACILITIES ENGINEERING COHMAND

CONIRAC NO

N6247.0-82-B-255
PFIOJCT TITLE tOCATfON

TANM!TTAL NO DATF"

12-C ?/6/85

REPLACE EQUIPMENT BUILDING 20
CAMP LE JEUNE, NC

CONTRACTOB USE ONLY REVIEWER USE oNLY
"List only one specification dviston per form. A-Approved"ACTION CODES

List only one of the following categor,es on each transmittal form//,.,T, , D-Disapproved
AN-Approved as noted. RA-Receipt acknowledged.[] co,,,,c,o, App,o. [] o,cc Apro,,, .iV. YZ!ccmme"’s

Z
O

PROJ. SPEC. SECT. ITEM IDENTIFICATION 1"- LANTD, tJ ! /_TION REVIEWER’S

" & PABA. a,dlor (Type. size. mode, no.. Mlg. name, i:lg. g’ i.."(X)DE$ INITIALS,.o,.o,o.,o.. ,,oo.u,.o..m,,,
15440 r,

Para. 2.3.2., ELECTRICALLY OPERATED VALVE vr’///
" 7 IFPratt Electric Operator Bulletin 182

Pratt Letter of 2/l/85

Deviation Reouest ad Comments

RFHCo Compliance

CONTRACTOR’S COMMENTS

COY OF TRANITTAI AND SUBMITTALS TO ROICC CTRACTOR REPESENAT VE (S,gnature)

Lt. M. I. Kimball .L. L’p.

ubmittallare,etum with ,,on indicate. ApprOval of an;tern do, not include approval of any deviation from econtact requirements unle,,,h,=n-
tractor 11 nlion to and uppo the deviation.

5ubmittl re foarded to LANTDIM with A-E recommendations indicat in REVIEWER USE ONLY Section and in comments low onONE COYof
transmittal form.

COPIES TO
ROICC
LANTDIV
A-E

t u.s. GOP. 1983 739003/2122 Region





’POSITRON(R) ’MOTOR-ACTUATED MDT

ELECTRIC OPERATORS
Bulletin 82

HENRY PRA’n" COMPANY
401 South Highland Avenue
Aurora, Illinois 60507
Creative engineering for fluid systems

The Pratt Positron electric motor operator affords
maximum flexibility in controlling valve function and
position. The unit is specifically designed for reliable
valve operation encountered in water/air service.

The Positron unit mounts directly to the Pratt MDT
operator. It is available in five model series, each de-

signed to match individual application requirements.
The five series designations are: 100, 200, B200, 300
and B300.

FOR VALVE APPLICATIONS
REt UIRING REMOTE OR
AUTOMATE9 CONTROL USING
ELECTRIC MOTORS
Features...

Weather-Tight Housing--Heavy cast aluminum, fully

gasketed for dependable service under conditions of

high moisture and humidity environments.

Heavy-Duty Motors---single and 3-phase units to suit

115VAC, 230VAC and 460VAC inputs, with thermal
overload protection and limit switches to prevent valve
overtravel.., smaller sizes rated for continuous duty
operation.
Internal Heaters--built into all units to prevent conden-
sation damage within the controls compartment.
Manual Overrideall units have wrench flats on drive

shaft for manual operation in event of power failure.

’1 --lly Assembled--each motor/operator is shipped
completely assembled with motor and controls
mounted to the applicable Pratt MDT unit.

Note: Pratt Positron/MDT operators are available only with
Pratt butterfly valves.

Drive Train
Drive train consists of an integral triple reduction helical gear
reducer available with three or four ratios, depending on the

model series. On the Positron Series 100, 200 and B200 units,

up to three speeds of operation are available: 60, 120 or 180

seconds. On the Series 300 and B300 units, up to four opera-
tion speeds are available: 40, 60, 90 and 120 seconds. The

minimum and maximum speeds obtainable with any particu-
lar gear train will vary with size of valve, line pressure and flow

velocity. Helical gears and shafts are made of a.lloy steel and

heat-treated for hardness with all shafts mounted in bearings.
The gear box is completely sealed and weatherproof, con-

forming to NEMA IV specifications, and is grease filled for

permanent lubrication.

Controls
A separate compartment is provided for all electrical controls,

including fourtravel-limit switches, an anti-condensation hea-

ter element, a self-resetting thermal cutout switch for motor

overload and a multi-contact terminal block for all external
connections. Two of the limit switches are pre-wired into the

motor control circuit and the other two are available for exter-

nai signal circuits. The compartment is fully gasketed and

completely weatherproof, provided the electrical conduit

connection ports are sealed.

Gear Box Controls Compartment

Operator Selector Chart*

2,3&4

2,3&4

2,3&4

5

5

200

B200

300

B300

Valve

3"--20"

3,,u20-

3"--20"

24"and up

24"and up

Elecffical
CharactesUcs

Cuent Rating (Amps)
Running I.ked Rotor

1.9 3.7

1.0 1.8

0.5 1.0

4.0 12.2

2.0 6.1

115V AC, 60 Hz, PH

230V AC, 60 Hz, 3 PH

460V AC, 60 Hz, 3 PH

230V AC, 60 Hz 3 PH

460V AC, 60 Hz, 3 PH

Thecmal Ovedoad Umit Manual
Pmtectn Heater(s) Switcties Ovemde

Yes Yes---2 Yes4t Yes

Yes Yes--1 Yes4 Yes

Yes Yes--1 Yes4 Yes

Yes Yesul Yes--4 Yes

Yes Yes--1 Yes--4 Yes

*The application of Positron and MDT operators to a specific valve size depends upon line pressure and velocity as well as speed of

operation. Your Pratt Sales Engineer can furnish you with precise information to suit your particular needs.

1"Two switches included in units equipped with Positac positioning system.

COPYRIGHT 1984 Henry Pratt Company





Control Stations
Three types are available.., all are NEMA IV enclo-
sures and are pre-wired and number coded to the
Positron multi-contact terminal block. All units have
open/close indicating lights, and are furnished with
holding relays, reversing starters and control trans-
formers where required.

Control A (Positron 100 series only)
One button, 2 position (Open-close)
Indication 2 lights (red, green)

Control B (Positron 100 series only)
One button, 3 position (Open-off-close)
Indication 2 lights (red, green)

Control C (All Positron series)
Three pushbuttons (Open-stop-close)
Indication 2 lights (red, green)

@(R)

Control A Control B Control C

Extensions & Accessories
Accessories available include three pre-wired control stations
with indicating lights (described above). A valve position
transmitter and feedback potentiometer, which mounts di-
rectly to the MDT operator housing, is available for remote

indication of valve disc position. Also available is Pratt Positac
proportional servo-amplifier for use with the Positron 100
motor operator, Pratt extensions include floorstands, exten-
sion bonnets or external packing bonnets.

POSITAC Positioning System
The Positac System is a solid-state device designed for use with the Positron 100
Series motor operator, to permit motorized valve throttling control in conjunction
with automated process control systems.

The unit consists of a proportional-position servo-amplifier installed within the
standard Positron control compartment, plus a valve-position feedback poten-
tiometer mounted on the cover of the Pratt MDT operator. It is furnished complete
and requires no accessories or other components. (If required by customer,
externally mounted limit switches are available as an extra-cost accessory.)

The system, in effect, enables the DC milliampere command signal from most
standard process controllers to drive the valve operator’s AC motor. It balances
the command signal against the feedback signal from the valve-position poten-
tiometer. Sensing the magnitude and direction of the error between these two
signals, it actuates the Positron motor in the proper direction and as long as
necessary to reduce the signal error to zero.

Positac is factory calibrated to the specified range of input signal. Normally this
input signal is 4 to 20 MADC (standard) although other input signal ranges are
available. Only two connections are required for Positac to be fully operational:
the 115VAC (nominal) power line and the input signal line. Once connected, the
system is activated and automatic control is accomplished by the process control-
ler. When required, the unit can be controlled by an electrical switch on the
Positron unit. In addition, wrench flats are provided for manual operation.

Another safety feature has been incorporated which maintains the valve disc in
the "as-is" position upon loss of input signal independent of whether power is
maintained to the motor.

Potentiometer

Positron controls compartment housing
cut away to illustrate mounting of sen/o-

amplifier within unit. Note feedback
potentiometer mounted to side of MDT
operator housing.

Controls

Two controls are provided on gear box of
Positron 100 with Positac. MANUAL/AUTO
switch has two positions and selects de-
sired mode of operation. The OPEN/STOP/
CLOSE switch is activated when the mode
selectorswitch is in the MANUAL position.

All information contained herein was correct at time ofpuDlication. Illustrations in this bulletin are typical. Equipment supplied may vary
slightly from thatshown. Henry Pratt Company reserves the right to make changes n specifications shown herein oradd improvements a

any time without obligation or notice.

HENRY PRATr COMPANY, 401 South Highland Avenue, Aurora, Illinois 60507
Creative engineering for fluid systems.

9/84/1 M Printed in U.S.A.
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POSITRON(R) ’MOTOR-ACTUATED MDT

Eb-C OPERI I’OIt$
Bulletin 82

HENRY PRATT COMPANY
401 South Highland Avenue
Aurora, Illinois 60507
Creative engineering for fluid systems

The Pratt Positron electric motor operator affords
maximum flexibility in controlling valve function and
position. The unit is specifically designed for reliable

valve operation encountered in water/air service.

The Positron unit mounts directly to the Pratt MDT
operator. It is available in five model series, each de-

signed to match individual application requirements.
The five series designations are: 100, 200, B200, 300
and B300.

FOR VALVE APPLICATIONS
REt UIRING REMOTE OR
AUTOMATE ) CONTROL USIHG
,ELECTRIC MOTORS
Features...

Weather-Tight HousinguHeavy cast aluminum, fully

gasketed for dependable service under conditions of

high moisture and humidity environments.
Heavy-Duty Motors---single and 3-phase units to suit

115VAC, 230VAC and 460VAC inputs, with therrhal
overload protection and limit switches to prevent valve
overtravel.., smaller sizes rated for continuous duty
operation.
Internal Heaters--built into all units to prevent conden-
sation damage within the controls compartment.
Manual Overrideall units have wrench flats on drive

shaft for manual operation in event of power failure.

Fully Assembled---each motor/operator is shipped
completely assembled with motor and controls
mounted to the applicable Pratt MDT unit.

Note: Pratt Positron/MDT operators are available only with
Pratt butterfly valves.

Drive Train
Drive train consists of an integral triple reduction helical gear
reducer available with three or four ratios, depending on the

model series. On the Positron Series 100, 200 and B200 units,

up to three speeds of operation are available: 60, 120 or 180

seconds. On the Series 300 and B300 units, up to four opera-
tion speeds are available: 40, 60, 90 and 120 seconds. The

minimum and maximum speeds obtainable with any particu-
lar gear train will vary with size of valve, line pressure and flow

velocity. Helical gears and shafts are made of alloy steel and

heat-treated for hardness with all shafts mounted in bearings.
The gear box is completely sealed and weatherproof, con-

forming to NEMA IV specifications, and is grease filled for
permanent lubrication.

Controls
A separate compartment is provided for all electrical controls,

including four travel-limit switches, an anti-condensation hea-

ter element, a self-resetting thermal cutout switch for motor

overload and a multi-contact terminal block for all external

connections. Two of the limit switches are pre-wired into the

motor control circuit and the other two are available for exter-

nal signal,circuits. The compartment is fully gasketed and

completely weatherproof, provided the electrical conduit

connection ports are sealed.

Gear Box Controls Compartment

100

200

B200

300

B300

Operator Selector Chart*
Positron MDT Valve Electrical

Sedes Model Size Chaructad/tics

2, 3 & 4 3"--20" 115V AC, 60 Hz,.1 PH

2, 3 & 4 3"--20" 230V AC, 60 Hz, 3 PH

2, 3 & 4 3"---20" 460V AC, 60 Hz, 3 PH

5 24" and up 230V AC, 60 Hz 3 PH

5 24" and up 460V AC, 60 Hz, 3 PH

Current Rating (Amps)
Running locked Rotor

1.9

1.0

0.5

4.0

2.0

Themal Ovedoad
Potectton

3.7 Yes

1.8 Yes

1.0 Yes

12.2 Yes

6.1 Yes

Umit Manual
Heater(s) Switches (orro

Yes---2 Yes---4t Yes

Yesul Yes--J, Yes

Yes--1 Yes--4 Yes

Yes--1 Yes Yes

Yes--1 Yes---4 Yes

"The application of Positron and MDT operators to a specific valve size depends upon line pressure and velocity as well as speed of

operation. Your Pratt Sales Engineer can furnish you with precise information to suit your particular needs.

tTwo switches included in units equipped with Positac positioning system.

COPYRIGHT 1984 Henry Pratt Company





Control Stations
Three types are available.., all are NEMA IV enclo-
sures and are pre-wired and number coded to the
Positron multi-contact terminal block. All units have
open/close indicating lights, and are furnished with

holding relays, reversing starters and control trans-
formers where required.

Control A (Positron 100 series only)
One button, 2 position (Open-close)
Indication --2 lights (red, green)

Control B (Positron 100 series only)
One button, 3 position (Open-off-close)
Indication 2 lights (red, green)

@(R)

Control C- (All Positron series)
Three pushbuttons (Open-stop-close)
Indication 2 lights (red, green) Control A Control B Control C

Extensions & Accessories
Accessories available include three pre-wired control stations
with indicating lights (described above). A valve position
transmitter and feedback potentiometer, which mounts di-
rectly to the MDT operator housing, is available for remote

indication of valve disc position. Also available is Pratt Positac
proportional servo-amplifier for use with the Positron 100
motor operator. Pratt extensions include floorstands, exten-
sion bonnets or external packing bonnets.

POSITAC Positioning System
The Positac System is a solid-state device designed for use with the Positron 100
Series motor operator, to permit motorized valve throttling control in conjunction
with automated process control systems.

The unit consists of a proportional-position servo-amplifier installed within the
standard Positron control compartment, plus a valve-position feedback poten-
tiometer mounted on the cover of the Pratt MDT operator. It is furnished complete
and requires no accessories or other components. (If required by customer,
externally mounted limit switches are available as an extra-cost accessory.)

The system, in effect, enables the DC milliampere command signal from most
standard process controllers to drive the valve operator’s AC motor. It balances
the command signal against the feedback signal from the valve-position poten-
tiometer. Sensing the magnitude and direction of the error between these two
signals, it actuates the Positron motor in the proper direction and as long as
necessary to reduce the signal error to zero.

Positac is factory calibrated to the specified range of input signal. Normally this
input signal is 4 to 20 MADC (standard) although other input signal ranges are
available. Only two connections are required for Positac to be fully operational:
the 115VAC (nominal) power line and the input signal line. Once connected, the

system is activated and automatic control is accomplished by the process control-
ler. When required, the unit can be controlled by an electrical switch on the
Positron unit. In addition, wrench flats are provided for manual operation.

Another safety feature has been incorporated which maintains the valve disc in

the "as-is" position upon loss of input signal independent of whether power is
maintained to the motor.

Servo
Amplifier

Feedback
Potentiometer

Positron controls compartment housing
cut away to illustrate mounting of seo-
amplifier within unit. Note feedback
pontiometer mounted to side of MDT
operator housing.

Controls

Two controls are provided on gear box of
Positron 100 with Positac. MANUAL
switch has two positions and selects de-
sired mode of operation. The OPEN
CLOSE switch is activated when the mode
selectorswitch is in the MANUAL position.

All information contained herein was correct at time ofpublication. Illustrations in this bulletin are typical. Equipment supplied may vary

slightly from thatshown. Henry Pratt Company reserves the right tO make changes in specifications shown herein oradd imlrovements at

any time without obligation or notice.

HENRY PRATT COMPANY, 401 South Highland Avenue, Aurora, Illinois 60507
Creative engineering for fluid systems.

9/84/1 M Printed in U.S.A.
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FILTER MANUFACTURING

CABLE:WATERFILT PHILA.

TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470-82-B-2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPH 2.3.2.3

It is hee0y cetifiea tat the equipment aria mae,al shown

submittal is tat proposed to Be incooorate ito Contac NumOe

N62470--82--B--2552 and is in accoaance it te contract
specifications except as note on te attaced aeviation reques
letter.

This equipment ca Be installed in the allocate spaces and Zs
sumitte for Govemen a0proval.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





FILTER MANUFACTURING
P.O. BOX 167 DARBY, PENNSYLVANIA 19023

CABLE:WATERFILT PHILA.

TELEX: 753-447

COMPANY
(215) 583-3131

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470-82-B-2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPH 2.3.2.3

It is ereoy certifiea tat the eauiDment an maerlal shown in tIs
submittal is tat proposea to be incooorate into Contac Numme

N62470--82--B--2552 and is in accordance

specifications except as
letter.

This equipment can 0e installed in te allocate soaces an is

sultte for Govenmen a0moval.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





FILTER MANUFACTURING

CABLE:WATERFILT PHILA.
TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

February 6, 1585

DEVIATION REQUEST

WITH

RFMCo COMMENTS

We refer to the Naval CommanQ’s comments of January 7, 1985 concerning

Items 11 ano 13 of our orlginal transmlttal No. 12 wnc pertaine to
te Pratt Valve Electric Operator.

The job specifications (Section 15440 Paragraph 2.3.2.3) reflect

features of te B.I.F. Serles 663 operator. Soeclal attention snoulO

De given to the fact tat B.I.F. no longer manufactures tns proouc.
Note also that e have een unaDle to n an alternative supplier

tat coul comply wit te specifications.

For tese reasons we ae esuDmltting, as a oeviation te Pratt

Positron-Positac operator for your further review. Attacne Is a
letter from Henry Pratt Company aoessing te aitxonal- PequesteO
information.

Ts particular operator anO valve as een use successfully
numerous installations Dy Roberts over the years an, in our
will perform well in tIs instance.

Your approval of tis Oevation request woulO result in no change in

cost or tme to the Government.

Date

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





FILTER MANUFACTURING

CABLE:WATERFILT PHILA.
TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583.3131

February 6 1985

DEVIATION REQUEST

WITH

RFMCo COMMENTS

We refe to te Naval Commanas comments of January 7, 1985 concerning

Items 11 an= 13 of ou original transmittal No. 12 wncn pertaznea to
ire Pratt Valve Electrlc Operator.

Te job specifications (Section 15440, Paragraph 2.3..3) reflec te
features of the B.I.F. Series 663 operator. Soecal attention snoul
Be given to the fact that B.I.F. no longer manufactures tns proOuc.
Note also that we have Been unaDle to fn an alcerative supplier

tat coul comply wit te sgecificatlo.

For tRese reasons we ae esumittig, as a aeviation the Pract
Posltron-Positac operator for your further review. Atcacnea Is a

letter from Henry Patt Company aOressng te aoit,onal requeste0

information.

Tis particular operator an valve has Been use successfully n
numerous installations y RoBerts ove the yeas an, n our open,on,
will perform well n ths instance.

Your approval of tRis oevation request oulo result in no change n
cost or tme to the Government.

Date

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





HENRY PRATT COMPANY
c.’e-tix-c" eng’inc’e[-h" fo[’ t’hdd s.vstens
401 SOLE HIGHLDA AURO IOIS 60

February I, 1985

Roberts Filter Manufacturing Company
6th Street and Columbia Avenue
Darby, Pennsylvania 19023

RO’ ERT$-

Attention: Mr. Gene Barry

Subject: Roberts Filter Purchase Order 35578-2093
Marine Corps Base Camp Lejeune, IC
Pratt Shop Order 54265

Gentlemen:

In response to your letter of January 25, 1985, we
submit the following in response to the Navy’s comments
on our submittal.

The Henry Pratt Positron-Positac does not have
mechanical stop adjustment from 0 to 90 degrees
as the BIF Series 663. AWWA C-504 specifications
only require that all valves shall be equipped
with adjustable mechanical stop-limiting devices
to prevent over-travel of the valve disc in the
open and closed positions. The Henry Pratt
Positron-Positac complies with that requirement
using a thrust collar at each end that is shimed
to get the disc dead center in the seat.

The T operator is a traveling nut design using
cold drawn steel shaft and ductile iron slider.
The Positron-Positac gear reducer is a triple
reduction unit. The helical gears are made of a
heat treated alloy steel. The shafts are also made
of alloy steel. All shafts ride in needle type
thrust bearings except the main drive shaft which
is fitted with a sintered bronze, permanently
lubricated sleeve bearing. The gear box assembly
contains 1.5 pounds of grease and is completely
sealed. No lubrication is necessary for the life
of the unit.





Roberts Filter Manufacturing Company
Page 2
February I, 1985

The Positron-Positac is a 115 volt, 60 cycle, single
phase AC, 1700 rpm, permanent split capacitor type
reversible motor, rated at .125 horsepower.

Unlike BIF who uses one size motor operator for all
valves 3" thru 24", Henry Pratt as well as most other
electric motor operator manufacturers (Auma, EIM,
Limitorque, Rotork, Raymond Controls, etc.) size the
operator to the valve torque. The Pratt 8" 2FII at
maximum pressure of 150 psi has a seating and bearing
torque of 2100 inch-pounds. Therefore, we use the
MDT-2 traveling nut operator with a Positron-Positac
CDI06, which has a maximum torque rating of 4200
inch-pounds. We have’an electric motor operator
rated for 20,000 inch-pounds that is used on 18"
thru 36" valves, where the valve seating and bearing
or dynamic torque is 10,000 inch-pounds or higher,
but we do not mount it on the 8" valve. The motor
is the same for both the 8" valve or a 20" valve,
but it is thru the gearing that the operator
develops the 10,000 or 20,000 inch pound rating,
and the operating time increases from 60 seconds to
180 or 300 seconds depending on the gears used.

If we can be of any further assistance, please feel free
to contact us.

Very truly yours,

HENRY PRATT COANY

Richard A. Johnson
Senior Application Engineer

RAJ/sp

cc: W. R. Erber, HPCO-Philadelphia
Robert L. Carlson Inc.
Engineered Systems & Products Inc.





TEL1EPHONE 312--4000 TELEX

HENRY PRATT COMPANY
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February i, 1985

Roberts Filter Manufacturing Company
6th Street and Columbia Avenue
Darby, Pennsylvania 19023

Attention: Mr. Gene Barry

Subject: Roberts Filter Purchase Order 35578-2093
Marine Corps Base Camp Lejeune, NC
Pratt Shop Order 54265

Gentlemen:

In response to your letter of January 25, 1985, we
submit the following in response to the Navy’s comments
on our submittal.

The Henry Pratt Positron-Positac does not have
mechanical stop adjustment from 0 to 90 degrees
as the BIF Series 663. AWWA C-504 specifications
only require that all valves shall be equipped
with adjustable mechanical stop-limiting devices
to prevent over-travel of the valve disc in the
open and closed positions. The Henry Pratt
Positron-Positac complies with that requirement
using a thrust collar at each end that is shimed
to get the disc dead center in the seat.

The [T operator is a traveling nut design using
cold drawn steel shaft and ductile iron slider.
The Positron-Positac gear reducer is a triple
reduction unit. The helical gears are made of a
heat treated alloy steel. The shafts are also made
of alloy steel. All shafts ride in needle type
thrust bearings except the main drive shaft which
is fitted with a sintered bronze, permanently
lubricated sleeve bearing. The gear box assembly
contains 1.5 pounds of grease and is completely
sealed. No lubrication is necessary for the life
of the unit.





Roberts Filter Manufacturing Company
Page 2
February l, i985

The Positron-Positac is a i15 volt, 60 cycle, single
phase AC, 1700 rpm, permanent split capacitor type
reversible motor, rated at .125 horsepower.

Unlike BIF who uses one size motor operator for all
valves 3" thru 24", Henry Pratt as well as most other
electric motor operator manufacturers (Auma, EIM,
Limitorque, Rotork, Raymond Controls, etc.) size the
operator to the valve torque. The Pratt 8" 2FII at
maximum pressure of 150 psi has a seating and bearing
torque of 2100 inch-pounds. Therefore, we use the
MDT-2 traveling nut operator with a Positron-Positac
CDI06, which has a maximum torque rating of 4200
inch-pounds. We have an electric motor operator
rated for 20,000 inch-pounds that is used on 18"
thru 36" valves, where the valve seating and bearing
or dynamic torque is 10,000 inch-pounds or higher,
but we do not mount it on the 8" valve. The motor
is the same for both the 8" valve or a 20" valve,
but it is thru the gearing that the operator
develops the 10,000 or 20,000 inch pound rating,
and the operating time increases from 60 seconds to
180 or 300 seconds depending on the gears used.

If we can be of any further assistance, please feel free
to contact us.

Very truly yours,

HENRY PRATT CO.[PANY

Richard A. Johnson
Senior Application Engineer

RAJ/sp

cc: W. R. Erber, HPCO-Philadelphia
Robert L. Carlson Inc.
Engineered Systems & Products Inc.





FILTER MANUFACTURING

CABLE:WATERFILT PHILA.

TELEX: 753-447

COMPANY
P,O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

TPansmittal No. 19
JanuaPy 23, 1985
RFMCo Contract 2093

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470-82-C-2552

PROJECT SPECIFICATION SECTION 15440

PARACRAPH 2.2.3

It is hePey certifle tat the equipment an maCerlal sown in Cnls

submlttal is that pPoDosed to be iorDorate into ConCract NumDer
N62470--82-B--2552 and is in accoPace 1 cne cotract Oraings a
specificatlons exceDt as note o the attace Oevlatio PeQuest.

Tis equzpment can e insCalle in Cne allocate spaces ar is

submitted for Government approval.

Certified By DaCe

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





FILTER
P.O. BOX 167

CABLE:WATERFILT PHILA.
TELEX: 753-447

MANUFACTURING
DARBY, PENNSYLVANIA 19023 (215) 583-3131

COMPANY

DEVIATION REQUEST

CONTRACT NO. N62470-82-B-2552

SECTION 1540

As ascussea oy our Gene Barry on a visit to your offlce on January 8
1985 e followlng suggested mnor canges in pping installation are
sowJfo the followlng purposes:

6950-1 6950-12 ana 6950-13 (Fiel Woring rawing
236 an0 540)

To proviae more room (walkway) in front of filters Dewee 10"

lnfluent and effluent eaOers.

ho Use of fzel0 socket weld 6" PVC 45 deg. an 90 0eg. ells in

selected locations to proviae for flel a0justmen.

Use of uniflanges to povi0e for field a0jusment in te ductile

iron ppe runs (three places).

Drawin 6950-9 (Fiel. Workn .Drawing1 Buildinq _2615)

Use of fiela socket el 6" PVC 90 eg. ells in selece
locatlons o provide for field ajustent.

Te aove evlaions woul0 result in no cane in cost or tzme to the
Naval Command.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





CONTRACTOR’S SUBMII-rAL TRANSMITTAL
LANTOIV NORFOLK 4-4355/3 (Rev. 11-80)

FROM CONTACTOR

ROBERTS FILTER MANUFACTURING CO.
TO

NAVAL FACILITIES ENGINEERING CONMAND

CONTRAC NO TRANSMITTAL NO

N62470-82-B-25521 19
PROJECT TITLE AND LOCATION

REPLACE EQUIPMENT IN POOLS
[Buildings 139, 236 and 540)

D Contractor Approved

CONTRACTOR USE ONLY REVIEWER USE ONLY

"List only one specification division per form.

List only one of the following categories on each transmittal form,
and indicate which is being submitted

I OICC Approval [ Deviation/Substitution

For OICC Approval

"ACTION CODES
A-Approved
D-Disappoved
AN-Approved as noted
RA-Recespt acknowledged.
C-Comments
R-Resubmit

PROJ. SPEC. SECT.
& PARA. Bnd/or

PROJ. DWG. NO.

]5440
2.2.3

6950-I l

6950-I 2

6950-13

ITEM IDENTIFICATION
(Type, size, model no., Mfg. name, dwg. or

brochure number)

UNI-Flan.e.
Dev.iation Request

Certificate of Compliance

Pool PiDino Buildino 139

Pool Piping Building 236

Pool Piping- Building 540

7

7

7

7
7

7

ACTION
CODES

REVlEWEWS
INITIALS

CODE AND DATE

CONTRACTOR’S COMMENTS

COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC CONTRACTOR REPRESENTATIVE (S*gnatuce)

Lt. M. I. Kimball
DATE RECEIVED BY REIEWE FROM (Revw,

FFY Submitta s returned with action indicated. Approval of an item does not include approval of any deviation from the contract requirements unless the con-
4 tractor calls attention to and supports the deviation.

Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below on ONE COPY of the
transmittal form.

COPIES TO
ROICC (2)
LANTDtV 111
A-E

1’ U.S. GOP: 1983 739-003/2122 Region 3-11





CONTRACTOR’S SUBMITTAL TRANSMITTAL
LANTDIV NORFOLK 4-4355/3 (Rev, 11-80)

FROM CONTRACTOR

ROBERTS FILTER MANUFACTURING CO.
TO

NAVAL FACILITIES ENGINEERIrlG COMMAND
CONTRACTOR USE ONLY

CONTRAC’ NO /TRANSMITTAL NO OA’E

,r,162470-82-B-255 19 pq. 2 ! 2/1/85
PROJEC)" TITLE AND LOCATtON

REPLACE EQUIPMENT IN POOLS
(Buildings 139, 236 and 540)

REVIEWER USE ONLY

"List only one specification division per form.

List only one of the following categones on each transmittal form.
and indicate which is being submitted

[] Contractor Approved [] O,CC Approval ’ Deviation/Subs,i,u,ion

For OICC Approval

PROJ. SPEC. SECT.
& PARA. and/or

PROJ. DWG. NO.

6950-9

ITEM IDENTIFICATION
(Type, size, model no., Mfg. name, dwg.

brochure number)

Pool Piping Building 2615 7

"’ACTION CODES
A-Approved
D-Disapproved
AN-Approved as noted
RA-Receipt acknowledged.
C-Comments
R-Resubmit

ACTION
CODES

REVIEWER’S
INITIALS

CODE AND OATE

CONTRACTOR’S COMMENTS

COP’ O’ T’ANSM|TTAL ANO SUaMITTALS "ro ROICC

TO/
CONTROR REPRESENTp.TW,J;-,.S,g,au,e)

Lt. M. I. Kimball
DATE RECEIVED BY REVIEWER FROM (Reviewer)

’--] Submittals are returned with action indicated. Approval of an item doesot include approval of any deviation from the contract requirements unless the con-
tractor calla attention to and supports the deviati(..>

Submittals ere forwarded to LANTDIV with A-E recormenations indicated in REVIEWER USE ONLY Section and in comments below ONE COPY of theon
transmittal form.

REVIEWER’$ COMMENTS

COPIES TO DATE SIGNATURE
ROCC
LANTDIV (1)
A-E I1)

’A" U.S. GOP: 1983 739-O03/2122 Region 3-11





CONTRACTOR’S SUBMII"rAL TRANSMITTAL
LANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

FROM CONTRACTOR

TO

CONTRACT NO TRANSM,TTAL NO OAT

PROJECT TITLE AND LOCATION

Pc:’L,’_:. i:::,:F: ::..: ;T ’.:’L:,I,. ,..
r ,. )-, ..":.:: :t.

D Contractor Approved
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I ON E ODYWEDGE GATE
CLASS 125
FIGURES: 8728 (2"-4"), 8728F (2"-12")
DESIGN DESCRIPTION:
Bolted Bonnet Bronze Mounted
Outside Screw and Yoke Threaded Ends (Fig. 8726)
Solid Wedge Flanged Ends (Fig. 8726F)

PARTS AND MATERIAL LIST:
DESCRIPTION MATERIAL ASTM SPEC.

1 body cast iron A126 CL B
2 bonnet* cast iron A126 CL B

:3 wedge** cast iron A126 CL B
4 wedge face ring** cast bronze B62 AL836

5 seat ring cast bronze B62 AL836
6 body gasket asbestos composition commercial

7 stem silicon bronze B371 CDA-694
8 wedge pin (2" to 8") brass B140

(10" to 12") silicon bronze B371 CDA-694

9 stem collar silicon bronze B371 CDAo694
10 body bolt steel commercial

11 body nut steel commercial
12 backseat bushing caEt bronze B62 AL836

13 gland follower cast iron A126 CL B
14 packing gland cad. plated powdered iron B310-58T P.M.

or brass B16 AL360

16 packing graphite imp. asbestos commercial
18 gland follower bolt steel commercial

17 gland follower nut bronze commercial
18 bonnet cap cast iron A126 CL B

19 yoke bushing cast bronze B62 AL836
20 bonnet cap bolt steel commercial

21 bonnet cap nut steel commercial
22 handwheel cast iron A126 CL B

2:3 handwheel nut cast bronze B62 AL836
24 I.D. plate aluminum commercial
Remarks: "Sizes through 8" made with yoke integral with bonnet. 10" and 12" sizes

made with separate yoke bolted to bonnet.
"Sizes 2" thru 31/2" are all bronze wedges. Sizes 4" through 12" made with
cast iron wedge with bronze wedge face rings.

DIMENSIONS IN INCHES:
SIZE 2 2/2 3 4 5 6 8 10 12

al 5% 57/8 61/8 61/2
a (F) 7 71/2 8 9 10 101/2 111/2 13 14
b 15 167/8 183/4 231/2 271/8 301/8 401/8 481/4 567/8

7 8 8 10 10 12 14 16 18
d 6 7 71/2 9 10 11 131/2 16 19
e % 11/16 3/4 15/16 Is/is 11/8 13/16 11/4

WEIGHTS IN POUNDS:
(8726) 27 41 48 72
(8726F) 34 52 63 101 137 170 298 465 679

PRESSLTEMPERATURE RATINGS
125 psi wsp 450F
200 psi wog -20 to 150F

Fig. 8726
hreaded ends

C

ac

b
0 len 17

Fig. 8726F
flanged ends

18
21

---- a e--
Fig. 8726F

Sizes 2" to 12"

Fig. 8726
Sizes 2" to 4"

APPLICABLE STANDARDS:
Fed. Spec. WWV-58B, Type , Class t, OSY
Face-to-Face ANSI B16.10
End Flanges CL125 ANSI B16.1
Tapered Pipe Threads ANSI B2.1

For engineering specifications and data, see index page
E1 of Engineering Section in back of Catalog.
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FILTER MANUFACTURING

CABLE:WATERFILT PHILA.

TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470-82-C--2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPH 2.3.1.2

It is hereoy certifie tat the (equipment/material) shown aria marked

in tis suOmittal is tat proposed to be incorporate into Contract

No. N62470--82--B-2552 and is in compliance with te contract Orawings

and specifications except as noted in te attached Oeviation request.

This equipment can oe installed in te allocated spaces and is

submitted for Government approval.

Certified By Date

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





FILTER
P.O. BOX 167

CABLE:WATERFILT PHILA.

TELEX: 753-447

MANUFACTURING
DARBY, PENNSYLVANIA 19023 (215) 583-3131

COMPANY

The 2" OS&Y valve proposed herein for use with the surface wash piping

in Building 20 complies with Feaeral Spec. WW-V-58.

A extension stem with floo" stand is not applicable.

We have contacted manufacturers including Walwort, Crane, Dresser,

Kennedy and others, however, none can supply the valve wit a double

disc. For this reason we are proposing to supply te 2" Walwort

valve with a olid weOge as a deviation from te contract specifica-

tions.

Signed

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897
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I/2" Valve
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CABLE: WATERFILT PHILA.
TELEX: 753-447

FILTER MANUFACTURING COMPANYP.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470--82-B--2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPH 2.9

It ls neey cetzfeO that the (eouzomen/matezal) shown ano maKeozn nzs suom1al Is tna ooooseo o De incoooaeo no ConacNo. N6270--82--B--2552 ano Is In comolance wn ne conac oawn0san soecicazons.

Tns euzDme can De insalleo In ne allocaeo spaces ano Issmte fo Govenme aoooval.

Dae

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





PRODUCT/BULLETIN 226-10
Model 226 Indicator

LIQUID LEVEL- DIFFERENTIAL I=RESSURE FLOW RATE

PRODUCT DESCRIPTION

The Model 226 is a differential pressure indicator equipped with a three-inch
dial and is actuated by a Model 224 Rupture-proof Differential Pressure Unit.

ndlcator s a compact, hghtweght, rugged
instrument, scifically gin for the meurement
of flow, differential presm or liquid level where
and sp are at a premium. The indicting poinr
travels a 270 arc. Scales are provided for dire
reading of flow, differential pressure or liquid level. The
Model 226 is widely.used in jet engine and missile
testing programs, aircraft ground support equipment,
water treatment processes and air conditioning systems.
It is specified by many of the producers and distributors
of liquefied gases for liquid level indication of materials
such as CO2, LOX, nitrogen, helium, hydrogen, and
argon.

THE ACTUATING UNIT
The indicator is actuated by dual, rupture-proof bellows
with integral temperature compensation. The bellows
are liquid-filled and will withstand repeated overranges
equal to the working pressure of the instrument
housing without causing a calibration change. Motion
transmission is by a hermetically sealed torque tube;
thus eliminating friction, leakage, and the need for
lubrication.

CASE
The 3"" case is fabricated from die-cast aluminum and
comes with a special baked enamel black finish. It is
sealed by a cover glass placed on a cork ring and held in
place by a spanning ring. This insures a moisture, fume
and dust-free atmosphere for the indicating mechanism.

INDICATING MECHANISM
The indicating mechanism of the Model 226 consists of
a precision-made, jewelled, rotary movement. It
multiplies rotation of the torque tube through a gear
and pinion to the indicating pointer. The indicating
pointer traverses a 270 arc, providing excellent
readability. The movement has micrometer screws for
convenient zero and range adjustments. Zero and range
adjustments may be made without removing the scale
plate or the pointer. The rotary movement and the
pointer are fully protected from overrange in either
direction.

Model 226 Indicator

Model 224 Differential Pressure Unit Cutaway

SCALES
The indicating scale is graduated uniformly for
measurement of differential pressure or liquid level.
Square root scales are available for direct reading of
flow rate and special scales can be furnished for
indicating the quantity of liquid in tanks. For complete
information on the differential pressure unit, request
Bulletin 224. Installation data and technical assistance
for standard or special applications available upon request.

Copyright 1978, International Telephone and Telegraph Corporation





GENERAl SPECIFICATIONS
Available DifferentialPm Ranges

Cold Rolled Steel (C1018)
Steinle= Steel (316)

Meter Body Stainll Steel Bellows Beryllium Copper Bellow Pressure Connections

SWP-psi Housing Material 1-5/8 O.D. 3/4" O.D. 1-5/8" O.D. 3/4" O.D. To Bottom

Forged Brass 0.30"" w. 0.25 psi to 114"" NPT 1/4" NPT500 (ASTM-B124 #2) to 0-24.5 psi 0-400 psi

0-30 WoC. 0-60 psi to 0-30" w.c. 0-25 psi to 1/4" NPT 1/4"" NPT500 Stainless Steel (316)
to 0-55 psi 0-500 psi to 0-24.5 psi 0-400 psi

1,000 Bra 0-600" w. 0-25 psi 0 1/8" NPT 1/8" NPT
(Fed. SI)ec. QQ-B-637 Comp. 2) to 0-24.5 psi 0-400 psi 1/4" NPT 1/4" NPT

1,000 Copper Nickel (70-30) 0.60" w.c. 0-25 psi to MS16142-4 1S16142-4
MIL-C-15726 to 0-24.5 psi 0-400 psi

1,500 1/4" NPT 1/4"" NPT
to 0-55 psi to 0-24.5 psi

0-25 psi to
0-400 psi

3,000 Cold Rolled Steel (C10.18) 0-60" w._ 0-60 psi to 0.600" w.c. 0-25 psi to 112"" NPT 1/4’" NFT
Stainless Steel (316) to 0-55 psi 0-600 psi to 0-24.5 psi 0-400 p

6,000 Cold Rolled Steel (C1018) 0-70" w.c. 0-60 psi to 0-70" w.c. 0-25 psi to 1/2"’ NPT 1/4"" NPT
Stainless Steel (316) to 0-55 psi 0.60Op$i. to 0-24.5 psi 0-400 I 9/16"’- 9/16"-

18UNF-2B 18UNFo2B

9/16"- 9/16"-
18UNF-2B 18UNF-2B

0-100" w..
to 0.55 psi

1.66

Alloy Steel (4140)

LP. Heed

0-60 psi to
0-6O0p

2.51

.03

0-100" w.c.
’to 0-24.5 psi

1.66

.14

10,000

Net
Volume
in cu. in.

0-25 psi to
0-400 psi

2.51

2.42 ..:.:

.03Dimlacernent in cu. in. fo full-scale tral

NOTES: Zero center or split ranges are available on special order. For example, 0-60" w.c. range may be ordered 30-0-30"" w.c.
of 15-0-45"" wJ=. Absolute pressure ranges ere available from 100"’ w.c. to 600 psi.

Other sizes and types of connections (welding stubs, MS, A.N.D., etc.) ere available upon request.

Special bellows and housing metriel$ can be made available, such as Monel, Inconel 625 and Hastelloy-B, upon request.

Outline dimensional drewing are available upon request.

:..
PERFORMANCE SPECIFICATIONS

--:-- Accuracy: Ranges from 0-30" w.c. to 0-200 psi. Ranges from 0-200 psi to 0-400 psi
; Temperature Limits .-

-+1/2% of .full scale differential pressure
+3/4% of full scale differential pressure
-60F to +200F

ORDERING INFORMATION

Housing Pressure Rating (SWP)
Housing Material
Bellows Material

Material Contacting Bellows Type of Scale (square root, uniform)
Differential Pressure Range Scale Graduations
Mounting (pipe, wal’l, flush panel) 0 t- Pt , PCxOL.

YOUR LOCAL REPRESENTATIVE

HC15M Printed in U.S.A.

BARTON
PROCESS INSTRUMENTS AND CONTROLS
900 S. Turnbull Canyon Road, P.O. Box 1882
City of Industry, California 91749
Telephone (213) 961-2547 Telex: 67-7475
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ROBERTS FILTER MF’G. COMPANY





1070 Liquid Level Controls & Air Vents
’. ’, Liquid Proportioning Lel Controls

Msintels,.a desired le4’ of prop@tlned Both n’el furnished with 8 ft. of poly-
chemical c0tntrata t wster mixture In vinyl suppl, hose, stainless steel foot valve
drum, tank or..brroi. Float adlustable and contin protector disc.
chain opens vs9 when level goes down. MAXilkqJM FLOW RATF.SFeed mixture under the surface to avoid
foaming. Vacuum breker prevents siphorF-
ing action. Proportion of concntrata to
water is adjustdby concealed Cor-
rosion resistst construction.
403K51. Ready to instll garden

hose. RemO’e adapter and /" FPT
nection il asliable. Mounting bracket.

4803K52. Ha " FPT connection.

Viicosi.ty. Fluid Oz./Gallon
in Centip’0is 4803K51 4803K52
Light (1/cp) . 10 10
Medlu) (75 cb) 3 5.4
Hev (300 cp) 1.5
Wtr Flow at 40 psi 4gpm...16 gpm
No. NET EACH
403KSl $129.84
/4803KS2 193.50

Pump Controls and Low Water Cutoffs
[] For Submersible and Self-Priming Pmps

For automatic pump turtleS, highwcter corrosion alectroiysis. Tough acetel plasticlevel alarm, low level cutoff ltch electric housing protects switch from objcts drft.clutch operation. Automati/operMion.ewitch
turn at 21/4, off at /sj Must be moused horizontally, He 3 foot

connect|on les--.-mak connection aboveMercury capsule switch Is molded into poly- wter level. Cntact rating= 15 amp from 6 tourethane float.,,Thi sisera safe, Ipsrkproof
operation with positive action every time. Switch

32 VOC: 5 rap at 115 VAC.
is constructed of inert mtarials not subject to No. 4767Kll NET EACH 2.12

For Any Size Boiler--U.L. Listed
CONTROL WITHOUT WATER COLUMN. For
boilers with separate water column. Pck-

less construction tilizing extra heavy sylphon
bellows. Float chamber 1" NPT tapped tog and
bottom for installation equalizing pipe.
Available with automatic manul reset cut-
Off switch.
No. NET EACH
4gS2K1Automttc Reset $186.91
4952K2---.Msnual Reset 18.91

’ CONTROL WITH INTEGRAL WATER COL-
UMN. H integral water column type of

flot chamber apped for gugo glass and tri-
cocI. Float chamber is NPT tabped
top an. bottom for installation equalizing
pipe. Tapged /:" NPT for gauge glse and
cocks. Available with automatic manul
set cutoff switoh.
No. NET EACH
4848K1Automatlo Reset $247.20
4948K2---Mnusl Reset 247.20

Mximum Belief Iressure: 150 pie.
FIost actuated electrical wltcha control

boiler feed pump from the belier water level.
Keep the boiler water level wi’tllin the close
limits recommended for maximum stem ng el-
flciency abd fuel economy.
Thm obntrole aise include econd switch

with clroolta for stopping the automatic’ burner
and seanding alarm, the fines safeguard for
emergency condition ouch col"ant intern-
U o the pump failure of meke,.p water
mlpply.
’Gas also be used storage tanks and

pressra veete to start stop pumps,
provide alarm automatic cutoff at high level
nd/or low level.
For any. size boiler. Mercury tube. type

switches. Fully enclosed junction, boxes.
AMPRATING AT FULL LOAD

AC Volt Amp DC Vot Asps

250115 7.4 230115 2.4
// 3.7 .2

Air Vents
For removing sir from steam liquid lines. A MEDIUM PRESSURE.--4:LOAT CONSTRUCTION, Forcheck seals system against entrance of sir from pressures to 12S pal Automatically remove sir endoutside when system pressure drops. Brass construc-, gas from hot cold water tanks, coils f piping,lion. Combination " MF and /" FPT connection, liquid pump system similar applicatlono. Excellent
LOW PRESSURE. For pressure up to lS psi. Use at for water softener other wetar treating apparatus

the and of item mains, tops o|,risers end other semi|at where it is necessary to vent sir repidty
locations vapor end pipe vacuum systoms./For No. 4926K31 NET EACH $S2.$8
applications where venting does not exceed ubic
foot per minute at 5 psi. MEDIUM PRESSUREOAT ANO THERMOSTATIC

CONSTRUCTION. For pressures te 12S psi. ForOperates float and thermostatic prcDJ wh ch steam pressure vessel systems. Float and thermo-eutoatically eliminates air from the Sytbm and static principle expels air rapidly and automatically,cloges-immedietely in the presence of steam’,or water. and closes immediately in preence of steam water.No. 49261(21 NET EACH $331 No. 426Kll NET EACH $87.7E

Air Eliminators
For hot waer heating systems, chilled water ceiling For vertical instlltion. Pipe thread connections.systems Rd other ppilcetioee where water liquids 1/" female bottom connection Max. pressure: 75 Psi.ued for heating cooling. Install meln pipe No. 4928K1 NET EACHlines, tanks, unit heaters, chillers, radiant panels, /" female bottom connection nlus 1/" female sideconvectors coils,

connect Max. pressure= 7’5
Automatically vents air to eliminate air pockets No. 49281(2 NLr’r EACH $14.82

traps that retard free circulation of the water liquid I/4" female bottom connecti)n. Maa. pressure: 150 csi.and reduce the efficiency of the system. No. 4928K3 NET EACH $14.20
Brass construction. The valve he monel metal spring ," female end " male combination bottomand neoprene valve seat that unaffected byhig tips. Max. pressure: 150 psi.

temperatures, oil antifreeze. No. 4928K4 NET EACH $17.84

McMASTER-CARR





PRESSURE-TEMPERATURE RATINGS
threaded 150 psi wsp (1/4" to 2") 450F
threaded 125 psi WSl (21/2" to 4") 450F
flanged 125 psi wsD (1" to 4") 450F

threaded 225 wog (1/4" to 2") -20 to 150F
threaded 175 wog (21/2" to 4") -20 to 150F
flanged 200 wog (1" to 2") -20 to 150F
flanged 175 wog (21/2 to 4") -20 to 150F

Figs. 709, 711
Threaded Ends

Figs. 709F, 711F
Flanged Ends

11

b
open

Fig. 709F
Sizes 1" to 4"

Fig. 709
Sizes 1/4" to 4"

IRON BODY WEDGE GATE
CLASS 150

FIGURES: 709 (1/4"-4"), 709F (1"-4"),
711 711F (1"-4")

DESIGN DESCRIPTION:
Solid Wedge
Saddle Style
Inside Thread
Bronze Mounted (Figs. 709, 709F)

All Iron (Figs. 711,711F)
Threaded Ends (Figs. 709, 711)
Flanged Ends (Figs. 709F, 711F)

PARTS AND MATERIAL USI.
DESCRIPTION MATERIAL ASTM SPEC.

1 body hi-strength cast iron A126 CL B
2 bonnet hi-strength cast iron A126 CL B

3 wedge (709) bronze B61 AL922
wedge (711) malleable iron A197

4 seat rings (709) brass B16 AL360
seat rins (711) steel A108 GR 1213

5 tem (70.9) brass B16 AL360
stem (711) , steel (ni-plated) A108 GRl117

6 saddle bolt steel A108 GR1018

7 bonnet gasket asbestos commercial
8 O(,qet bushing (709) valve bronze B61AL922

add!e bolt nut* steel
9 stuffing nut steel A108 GR1018

10 gland (709) brass B16 AL360
gland (711) steel A108 GR1018

!1 packing asbestos commercial

12 handwheel aluminum B85 AL $12A

handwheel nut (709, 709F)* brass commercial
handwheel nut (711, 711F)* steel commercial
Iockwasher* steel commercial

Remarks: "Not shown.

DIMENSIONS IN INCHES:
SIZE 1/4 % 1/2 4 1 11/4 11/2 2 21/ 3 4

al 23/is 23/16 21%2211/16 33/16 3% 31%2 41/2 51/4 51/2 61/4

a (F) 41/4 4% 6 7 71/2 8 9
b 63/16 63/16 63/16 7S/e 811/16 93/4 113/6 141/8 163/4 191/e 241/2

c 21/2 21/2 21/2 3 3 3 3/4 41/4 5/4 54 6/2

d 41/4 4% 5 6 7 71/2 9
e 7/16 1/2 9/16 8 11/16 4 15/16

WEIGHTS IN POUNDS:
(709,711) 1.9 1.8 2 3.2 4.5 6.1 8.1 13.2 22 31.5 64

(709F, 711F) 6.8 9.7 13.8 21.5 33 45 83

APPLICABLE STANDARDS:
Face-to-Face 2" to 4" ANSI R16.10
End Flanges CL 125 ANSI B16.1
Tapered Pipe Threads ANSI B2.1

For engineering specifications and data, see index page El of

Engineering Section in back of Catalog.

15
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CONTRACTOR’S SUBMITTAL TRANSMITTAL
LANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

FROM CONTRACTOR

ROBERTS FILTER
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FACILITIES ENGINEERING COMMAND

D Contractor Approved

Z PROJ. SPEC. SECT.
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5A A-8784-4

6A A-8784-5
Catalog

4A Pages
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"List only one specification division per form.
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and indicate which is being submitted

OICC Approval

ITEM IDENTIFICATION , -1t," C_.’"’
(Type, atza. model no.. Mtg. name, dwg.

brochure number) ,._
INSTRUHENTS AND CONTROLS BLDG. 20

Headloss Indicator with Manufacturing Data 7

Backwash Flow Indicator with Mfg. Data 7

Fischer and Porter Controller 7

Rosemount Flow Transmitter 7

Rosemount. Headloss Transmitter 7

REVIEWER USE ONLY

"’ACTION CODES
A-Approved
D-Disapproved
AN-Approved as noted

RA-Rece#pt acknowledged.
C-Comments
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CODE ANO DATE

CONTRACTORS COMMENTS

see attached sheet
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transmittal form,
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CONTRACTOR’S SUBMrn’AL TRANSMITTAL
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CONTRACTOR USE ONLY REVIEWER USE ONLY

"List only one specification division per lotto.

List only one of the following categories on each transmittal form.

D Contractor Approved

i PROJ. SPEC SECT.
& PARA. and/or

PROJ. DWG. NO.

’Catalog
@A. Pages

3A Letter

and indicate which is being submitted
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FILTER MANUFACTURING

CABLE:WATERFILT PHILA.
TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470--82--C--2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPH 2.10

I% is eeoy cefe na ne (euzomen/maelal) shown an maeo
n tnzs suomal s tna oooose o e incoroorae no Conac

No. N670--8--B--552 an0 is n comolance wn ne conac orawns

Tn%s eouomen can De insalleO
suDmle fo Goveme aoDoval.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





FILTER MANUFACTURING

CABLE:WATERFILT PHILA.
TELEX: 753.447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

January 28, 1985

RESPONSE TO REV I EW COMMENTS

OF 1 /7/85 SUBMITTAL NO. 12

Items 5 & 6 The loss of neao aria 0acKwasn flow znacators now
incluoe manufacturers oaa, maerlal ano accuracy.

Items 11 & 13 Comments relative to the control valve wll follow
seoarately.

Item 14 Te functzon of the Fscner & Porter Controller s to
control the effluent flow to the oesrea rate (wncn

zs ajusaole) 0y transmitting a 4 to 20 MA to ooston
the valve accorongly. Note that an n01cator s an
ntegral oar of the controller wncn can oe rea0ly
vewe0 Oy te ooerato.

Items 15 & 16 Te loss of nea ano 0acKwasn flow transmitter
lteature now reflects the ranges. Each transmitter
wll 0e calOrate0 to agree wn ne Ventu character-

Note that each transmztter wll 0rovce local ncatzon.

Item 19 Tansformer tyoe Izgnts wll 0e 0rovzaeO as soecfze

catalog cuts wll 0e 0rovae0.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897
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Description
The Series 1146/1246 is a 31/2-inch edgewise panel meter
available as a single scale meter (the 1146) or a dual scale meter[the 1246) with independent dual inputs.

"lorizontal or vertical meters are available. Both can be stackedn unlimited quantities without special mounting hardware orools.

.ppearance is similar to International Instruments’ Series151/1251 6-inch edgewise meter, providing design compatl-LUDE ility when installed on the same panel.CON-
TRAC. e instrument utilizes a patented flat meter movement with
S THE :clusive cantilevered coil construction. The jeweled D’Arsonval

ovement produces torque-to-weight ratios (meter efficiency)L BE urtimes greater than conventional movement of equivalentOPEF :e-- assuring long, stable life.
DINA

ti-parallax, bi-level scales reduce reading errors on both
des 1146 and Series 1246.

(:TION I- . at u res
lependent Dual Instruments

Tw independent meters can be included in one 31/z Instru-ment. Thus, related functions from a single source can be
displayed in a single unit; e.g., specific gravity and tempera-ture, tank level and density, speed and R.P.M. etc.
Additionally, you save three ways with the Series 1246 through:
Lower Initial Cost per Meter
Reduced Panel Space
Less panel fabrication and assembly labor time

Hi-visibility Pointers
The bright cerise (red) pointers, supplied as standard, com-
bined with the bi-level anti-parallax scales make this a most
easily read instrument, even in high density panels with manymeters stacked side by side.

Front mounted zero adjust on both the 1146 single or1246 dual.

Series 1246 Dual
Vertically mounted instrument
with two independent inputs





Specifications

Accuracy: 2% F.S. Vaiue for DC Ranges
3% F.S. Value for AC Ranges

Repeatability: +/-2% F.S.
Overload: Sustained--120% forehours

Momentary--10 times rated current
Response Time: 3 Secs. Max.
Overshoot: 40% maximum

HI-Pot: 2600 Volts RMS terminal to case
for minute

Temperature (Operating): -20 to 50C
Shock: 50 G’s
Pointer: Triangular type,

color--cerise red
Scale: Length--2.7 inches

Marking--black lettering on
white background.

Standard Movement: Zero left on horl;
zontal or zero bottom on vertical

(Zero center, right or top optional)
Mounting: Two 6-32 round head screws,

with lock washers and nuts.
Terminals: 10-32 stud terminals
Materials of Construction: Case and

crystal--self-extinguishing plastic
Finish: Black case
Weight: Single Scale Model--8 oz.

Dual Scale Modet--10 oz.

Mechanical Data

,---’-3.45 (6)Min.----

Holes
i3.78 (96) I .15 (4) Die.

Number of
Instruments

2

Dimension

.30 (33)
2.58 (66)
3.86 (98)
5.14 (131)

NOTE: Mounting holes for multiple
meters are on 1.28 (33) centers.

All dimensions shown in inches,
with millimeters in parentheses. Detailed dimensional drawings

available on request.

Scales and Ranges
RESISTANCE RESISTANCE

RANGES (OHMS) RANGES (OHMS)

D.C. Microammeters D.C. Millivoltmeters
0-100 2300 0-50 12.5
0-200 1500 0-100 25.0
0-500 265

D.C. Voltmeters
D.C. Milliammeters 0-5,10,15,25, 1000

0-1 71.0 30,50,100,150, ohms/volt
0-2 14.5 200,300,500 sensitivity
0-3 9.7 all ranges
0-5 3.2
0-I 0 1.6 A.C. Milliammeters
0-50 0-1 1100 max
0-i 00 0-10 110 max
0-200 less than 1.5 0-100 11 max
0-500 | 0-500 2.2 max
0-800 /

Suppressed A.C. Voltmeters
I-5 4.5 0-10 1000 ohms/volt +/-10%
4-20 1.5 0-50,150,300,500
10-50 less than 1.0 1000 ohms/volt +/-5%

D.C. Ammeters
0-1,3,5,10,15 50mV ___10% A.C. Ammeters
0-over 15 Require external 0-5

50mV Shunt

=+/- 20% unless otherwise noted

Ordering Information
How to Order: First, specify Basic Model No. .._..i

1146--Single Meter 1246--Dual Meter

Next, (For Series 1146’s and or Series 1246’s having identical ranges)
A. For vertical-reading meters:

1. Add letterV
2. Then add letter

T-zerotop C-zerocenter B-zerobottom
B. For horizontal-reading meters:

1. Add letter H
2. Then add letter

L-zeroleft C-zerocenter R-zeroright
C. Specify input, scale range and process legend.

EXAMPLE: 1146 H L 200 DCUA

FINALLY, for Series 1246’s with two different ranges,
specify each movement separately as follows:
1. For vertical meters, specify the left hand movement as

viewed from the front-first
2. For horizontal meters, specify the upper movement as

viewed from the front-first

EXAMPLE: 1246 V-- B 200 DCA-- C 100 DCUA

Left Hand Meter
Zero bottom

Left hand meter
Range 0-200 DCUA
L
--[ zero center

Division of Sigma Instruments, Inc.
88 Marsh Hill Rd., Orange, Conn. 06477
Tel. (203) 795-4711 X 710-465-2897

CANADA:Sicmalnstrumets(Cnaca) Ltd. 55Six PoinlRod Toronto, Ont. MeZ2X3 Teh (416) 239-8161

Bulletin 1C-182-281-3M-S Printed in U.S.A.
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Series 1246 Dual
Vertically mounted instrument
with two independent inputs

Description
The Series 1146/1246 is a 31/2-inch edgewise panel meterliable as a single scale meter (the 1146) or a dual scale meter1246) with independent dual inputs.
Hc zontal orvertical meters are available. Both can be stackedin anlimited quantities without special mounting hardware or

pearance is similar to International Instruments’ Series51/1251 6-inch edgewise meter, providing design compati-lity when installed on the same panel.

instrument utilizes a patented flat meter movement with
xclusive cantilevered coil construction. The jeweled D’Arsonval

produces torque-to-weight ratios (meter efficiency)our times greater than conventional movement of equivalent
assuring long, stable life.

Anti-parallax, bi-level scales reduce reading errors on bothSeries 1146 and Series 1246.

Jres
Independent Dual Instruments
Two independent meters can be included in one 31/2 instru-ment. Thus, related functions from a single source can bedisplayed in a single unit; e.g., specific gravity and tempera-.ture, tank level and density, speed and R.P.M. etc.
Additionally, you save three ways with the Series 1246 through:
Lower Initial Cost per Meter
Reduced Panel Space
Less panel fabrication and assembly labor time

Hi-visibility Pointers
The bright cerise (red) pointers, supplied as standard, com-bined with the bi-level anti-parallax scales make this a mosteasily read instrument, even in high density panels with manymeters stacked side by side.

Front mounted zero adjust on both the 1146 single or1246 dual.

"1"o 2o  klp . T





Specifications

Accuracy: 2% F.S. Value for DC Ranges
3% F.S. Value for AC Ranges

Repeatability: _+2% F.S.
Overload: Sustained--120% for8 hours

Momentary--10 times rated current
Response Time: 3 Secs. Max.
Overshoot: 40% maximum

HI-Pot: 2600 Volts RMS terminal to case
for1 minute

Temperature (Operating): -20 to 50C
Shock: 50 G’s
Pointer: Triangular type,

color--cerise red
Scale: Length--2.7 inches

Marking--black lettering on
white background.

Standard Movement: Zero left on hori-
zontal or zero bottom on vertical

(Zero center, right or top optional)
Mounting: Two 6-32 round head screws,

with lock washers and nuts.
Terminals: 10-32 stud terminals
Materials of Construction: Case and

crystal--self-extinguishing plastic
Finish: Black case
Weight: Single Scale Model--8 oz.

Dual Scale Model--10 oz.

Mechanical Data

(68) Min.------

3.78 (96)
Holes

.15 (4) Die.

Numberof
Instruments

2
3

Dimension

1.30 (33)
2.58 (66)
3.86 (98)
5.14 (131)

NOTE: Mounting holes for multiple
meters are on 1.28 (33) centers.

--/-]Panel #10-32 NF-2A

11 ’/
4.8 = 3.33 3.43 1.

0’J:

Zero II 3.() J 1.;(1}
AOJust

All dimensions shown in inches,
with millimeters in parentheses. Detailed dimensional drawings

available on request.

and Ran. es
RESISTANCE RESISTANCE

RANGES (OHMS) RANGES (OHMS)

D.C. Microammeters D.C. Mill/voltmeters
0-100 2300 0-50 12.5
0-200 1500 0-100 25.0
0-500 265

D.Co Voltmeters
D.C. Mill/ammeters 0-5,10,15,25, 1000

0-1 71.0 30,50,100,150, ohms/volt
0-2 14.5 200,300,500 sensitivity
0-3 9.7 all ranges
0-5 3.2
0-10 1.6 A.C. Mill/ammeters
0-50 "1 0-1 1100 max
0-100 0-10 110 max
0-200 less than 1.5 0-100 11 max
0-500 | 0-500 2.2 max
0-600 !

Suppressed A.C. Voltmeters
I-5 4.5 0-10 1000 ohms/volt __.10%
4-20 1.5 0-50,150,300,500
10-50 less than 1.0 1000 ohms/volt +/-5%

D.C. Ammeters
0-1,3,5,10,15 50mY _+10% A.C. Ammeters
0-over 15 Require external 0-5

50mY Shunt

+/- 20% unless otherwise noted

Ordering Information
How to Order: First, specify Basic Model No.
1146--Single Meter 1246--Dual Meter

Next, (For Series 1146’s and/or Series 1246’s having identical ranges)
A. For vertical-reading meters:

1. Add letterV
2. Then add letter

T-zerotop C-zerocenter B-zerobottom
B. For horizontal-reading meters:

1. Add letter H
2. Then add letter

L-zeroleft C-zerocenter R-zeroright
C. Specify input, scale range and process legend.

EXAMPLE: 1146 H L 200 DCUA

FINALLY, for Series 1246’s with two different ranges,
specify each movement separately as follows:
1. For vertical meters, specify the left hand movement as

viewed from the front-first
2. For horizontal meters, specify the upper movement as

viewed from the front-first

EXAMPLE: 1246 V B 200 DCJA C 100 DCUA

Left Hand Meter
Zero bottom

Left hand meter
Range0-200 OCUA -] Zero center

INT,.RNATiONAL INSTRUMENTS- Division of Sigma Instruments, Inc.
88 Marsh Hill Rd., Orange, Conn. 06477
Tel. (203) 795-4711 TWX 710-465-2897

CANADA:Sicmalnstrume’,s(Canada) Ltd. 55 Six Pcint Road Toronto, Ont. MSZ2X3 Tel: (416) 239-8161

Bulletin 1C-182-281-3M-S Printed in U.S.A.





SERIES
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NAVAL

(the 1246)

is a 31/2-inch edgewise panel meter
single scale meter (the 1146) or a dual scale meter
independent dual inputs.

)r vertical meters are available. 8oth can be stacked
quantities without special mounting hardware or

Series 124 Dual
Vertically mounted instrument
with two independent inputs

Appearar e is similar to International Instruments’ Series
6-inch edgewise meter, providing design compati-
installed on the same panel.

rument utilizes a patented flat meter movement with
cantilevered coil construction. The jeweled D’Arsonval

ent produces torque-to-weight ratios (meter efficiency)
greater than conventional movement of equivalent

assuring long, stable life.

)arallax, bi-level scales reduce reading errors on bothSeri :s 1146 and Series 1246.

  ,tures
dependent Dual Instruments
o independent meters can be included in one 31/2" instru-ment. Thus, related functions from a single source can be

displayed in a single unit; e.g., specific gravity and tempera-ture, tank level and density, speed and R.P.M. etc.
Additionally, you save three ways with the Series 1246 through:
Lower Initial Cost per Meter
Reduced Panel Space
Less panel fabrication and assembly labor time

Hi-visibility Pointers
The bright cerise (red) pointers, supplied as standard, com-
bined with the bi-level anti-parallax scales make this a most
easily read instrument, even in high density panels with manymeters stacked side by side.

Front mounted zero adjust on both the 1146 single or1246 dual.





Accuracy: 2% F.S. Vaiue for DC Ranges
3% F.S. Value for AC Ranges

Repeatahiii,y; --.2% F.S.
Overload: Sustaine--120% forShours

Momentary--10 times rated current
Response T;me: 3 Secs. Max.
Overshoot: 40% maximum

Hi-Pot: 2600 Volts RMS terminal to case
for1 minute

Temperature (Operating): -20 to 50C
Shock: 50 G’s
Pointer: Triangular type,

color--cerise red
Scale: Length--2.7 inches

Marking--black lettering on
white baciground.

Standard Movement: Zero left on hori-
zontal or zero bottom on vertical

(Zero center, right or top optional)
Mounting: Two 6-32 round head screws,

with lock washers and nuts.
Terminals: 10-32 stud terminals
Materials of Construction: Case and

crystal--self-extinguishing plastic
Finish: Black case
Weight: Single Scale Model--8 oz.

Dual Scale Model--10 oz.

3.45 (8) Min.
=1

A65 .t

;i

Holes
3.78 (96) i .15 (4) Die,

Number of
Instruments

2

Dimension

1.30 (33)
2.58 (66)
3.86 (98)
5.14 (131)

NOTE: Mounting holes for multiple
meters are on 1.28 (33) centers.

Zero Adjust-..z ,f-... Panel #10-32 NF-2A

All dimensions shown in inches,
With millimeters in ,arentheses. Detailed dimensional drawings

available on request.

RES=STANCE RESISTANCE
RANGES (OHMS) RANGES (OHMS)

D.C. Microammeters D.C. Miltivoltmeters
0-100 2300 0-50 12.5
0-200 1500 0-100 25.0
0-500 265

D,C. Voltmeters
D.C. Milliammeters 0-5,10,15,25, 1C00

0-1 71.0 30.50,100,150, ohms/volt
0-2 14.5 200,300,500 sensitivity
0-3 9.7 all ranges
0-5 3.2
0-i 0 1.6 A.C. Milliammeters
0-50 " 0-1 1100 max
0-100 i 0-10 110 max
0-200 less than1.5 0-100 11 max
,3-500

0-500 2.2 max
0-600 /

Suppressed A.C. Voltmeters
1-5 4.5 0-10 1000 onmslvolt _10%
4-20 1.5 0-50,150,300,500
10-50 less than 1.0 1000 ohms/volt _5%

D.C. Ammeters
0-1,3,5,10,15 50mV __.10% A.C. Ammeters
0-over 15 Require external 0-5

50mV Shunt

+/- 20% unless otherwise noted

Ordering Information
How to Order: First, specify Basic Model No.
1146--Single Meter 1246--Dual Meter
Next, (For Series 1146’s and /or Series 1246’s having identical ranges)
A. For vertical-reading meters:

1. Add letterV
2. Then add letter

T-zerotop C-zerocenter B-zerobottom
B. For horizontal-reading meters:

1. Add letter H
2. Then add letter

L-zeroleft C-zerocenter R-zeroright
C. Specify input, scale range and process legend.

EXAMPLE: 1146 H L 200DCUA

FINALLY, for Series 1246’s with two different ranges,
specify each movement separately as follows:
1. For vertical meters, specify the left hand movement as

viewed from the front-first
2. For horizontal meters, specify the upper movement as

viewed from the front-first

EXAMPLE: 1246 V B 200 DCJA C 100 DCUA

L.nge 50-0-50 DCUA
Left Hand Meter
Zero  ottom

Left hand meter
Range 0-200 DCUA

;\,;,/:.- .,% INTERNATIONAL INSTRUMENTS
-,,.-; "t .i,/ " Division of Sgma Instruments, Inc.

88 Marsh Hi] Rd., Orange, Conn. 06477
Tel. (203) 795-4711 X 710-465-2897

CANAOA:Sicma insrumets Cnaca) Ltd. 55Six Point Road Toronto, Ont. MSZ2X3 Teh (416) 239-8161

Bu;ictm C-I 32-281-aM-S Printed in U.S.A.
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Heo /-Duty, O ltlght lqJsh Buttons
600 VOLTS MAX. ACIDC 10 AMPERES CONTINUOUS

CRIO4P
PUSH BUTTONS

PRICING INFORMATION
Standard and Push-to-test Indicating Light Unit=

light

Push-to-tut
indicating
light

Units are supplied factory assembled when ordered
with lenses.

t Operating Co,0f ot Standard Unit UeI Price; Push-to.test Uni,

TRANSFORMER TYPE WITH 6-VOLT SECONbARY, NO. 755 LMP
Red LG32R. LT32R

Amber ar /’:-: LT32M
120V Blue ,L.32...L.. /’p,. "12.0 LT32L

Clear ’P

,.Yllew LG34E \ * ;. :+, \ LT34E

LG35C :, x J, % LT35C % /

LG17 \ / 2.00
LG18R
LG18G ::: "LG18M .,; 7._
LG18L + ,34,80
LG18W :.:-_: :..,,..
LG18E
LG18C .:: z .-:.
LG18 32.O0

24 Volts
(#1819
Lamp)

Less Lense
Red
Green
Amber
Blue
White
Yellow
Clear
Lees Lens(R)

Red
Green
Amber
Blue
White
Yellow
Clear
Less Lens

LG22R
LG22G
LG22M
LG22L
LG22W
LG22E
LG22C
LG22

LT17
LT18R
LT18G
LT18M
LT18L
LT18W
LT18E
LT18C
LT18

+-,I.O0 LT22

120 Volts
(#120PSB
Lamp)

NOTE= Catalog Numl ano price do not Include nsrneolate.
.411 nameplates must tie orderl separate itlm ffo plgll F.22 F.21
@lt i’quirid tins fom page E20 and 01" pltO itlt.

REFERENCE:
Descriptive bulletin GEA-10877

Nameplate Selection pages E21, E22
Drilling Plan and

Dimensions pages E18, E28

Lamp Ordedng
Information page F.20

Prices and data subject to ching without notice. E13
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FEATURES

The Alphaline(R) Flow Transmitter" integrally
combines the square root extraction function within
the differential pressure transmitter to provide a 4-20
mADC signal directly proportional to flow. No
additional power supplies, wiring or additional "black
boxed" are required with this two-wire electronic flow
transmitter.

A solid, stable-zero flow signal is achieved by
electronically switching from a square r.oot to a linear
function at 20% of flow (4% of differential input
pressure). This eliminates zero instability problems
inherent in designs attemping to extract the square
root of signals approaching zero.

Installation, calibration and commissioning are
simplified by compact design, external span and zero
adjustments, and explosion-proof, weather-proof
construction with separate compartments for
electronics and wiring connections. Volumetric
displacement of less than 0.01 cubic inch prevents
pumping of the process fluid and eliminates the need
for condensate chambers and level pots. Tantalum,
Hastello C-276 and Monel are available for corrosive
service. Modular construction and plug-in printed
circuit boards aid in troubleshooting and reduce parts
stocking.

PRODUCT DATA SItEET 2259

DWIRES

ISOLATING
DIAPHRAGM

CAPACITOR-- PLATES

\. SENSING
DIAPHRAGM

" RIGID INSULATION

’ SILICONE
OIL

"/ TttE .S-CELL/
WELDED SEALS

OPERATION

Process pressure is transmitted through isolating
diaphragms and silicone oil fill fluid to a sensing
diaphragm in the center of the -CELL". The sensing
diaphragm is a stretched spring element which

deflects in response to differential pressure across it.

The displacement of the sensing diaphragm, a
maximum motion of 0.004 inches, is proportional to the
differential pressure. The position of the sensing
diaphragm is detected by capacitor plates on both
sides of the sensing diaphragm. The differential
capacitance between the sensing diaphragm and the

capacitor plates is converted electronically to a two-
wire 4-20 mADC signal proportional to the square root
of the differential pressure.

"Rosemount (C)Rosemount Inc., 1971, 1975, 197(.

"Protected by one or more of the following U.$. Patents:
NO. 3, 195,028: 3.27t,669; 3,318, 153: 3.618,390: 3,646.538:
3,793.885: 3,B00.413; 3,854.03g: 3,859.594; and 3.975,719.
Canada Patented 1968. 1974. 1975, 1976. 1977. 1979.
Meico Patentado NOS 118892, 136497. Other U.S. end
Foreign Patents issued or pending.





Dimensional Drawings

OPTIONAL MOUNTING BRACKETS
SHOWN IN TYPICAL MOUNTING CONFIGURATIONS

FLAT MOUNTING BRACKET
ORDERING CODE B3

S-

MAX. (OPEN)

MOUNTING BRACKET AND OPTIONAL 3*VALVE
MANIFOLD 8RACKET ORDERING CODE B1

NTING BRACKET
ORDERING CODE B2

2 Rosemoun!





Typical Model 1151 Pressure Transmitter Assembly

CTRONICS HOUSING

IRCUIT BOARDS

COVER

6-CELL
SENSING
MODULE

" PROCESS
FLANGE

SOUARING
CIRCUIT

Electrical Block Diagram

SENSOR OUTPUToL
OPTIONAL
METER

SIGNAL

?-

Wiring Connections
STANDARD ACCESSORIES All models are ship-

ped with flange adapters, vent/drain valves and one

instruction manual per shipment.

TAGGING Alphaline Differential Pressure Trans-

mitters will be tagged in accordance with customer

requirements. All tags are stainless steel.

CALIBRATION Transmitters are factory calibrated to

customer’s specified range. If calibration is not speci-

fied, transmitters are calibrated at maximum range.

Calibration is at ambient temperature and pressure.

Rosemounl .5





Functional Specifications

Service
Liquid, gas or vapor.

Ranges
0-5/30inches H20
0-25/150 inches H20
0-125/750inches H20

Oulpul$
4-20 mADC, square root of differential input pressure
between 4% and 100% of input. Linear with differential
input pressure between 0% and 4% of input.

Power Supply
External power supply required. Up to 55 VDC.
Transmitter operates on 12 to 45 VDC with no load.

Slatlc Pressure and Overpressure Limits
0 psia to 2000 psig on either side without damage to the
transmitter. Operates within specifications between
static line pressures of 1/2 psia and 2000 psig, for
silicone oil transmitters, and between atmospheric and
2000 psig for Fluorolube transmitters, 10,000 psig
proof pressure on the flanges.

Humidity Limits

0 to 100% RH.

Volumetric Dlsplacemenl
Less than 0.01 cubic inches.

Damping
Time constant continuously adjustable between 0.2
and 1.0 seonds. Fluorolube fill: higher time constant.

Turn-on Time

2 seconds. No warmup required.

Load Limitations
See Figure 1.

Indication
Optional meter with 1-3/4" linear scale, 0-100%.
Indication accuracy is _+2% of span.

Hazardous Locations

Explosion proof: Approved by Factory Mutual (FM) for
Class I, Division 1, Groups B, C and D; Class II, Division
1, Groups E, F and G; and Class III, Division 1.
Certification by Canadian Standards Association
(CSA) for Class I, Division 2, Groups A and B; Class I,
Division 1, Groups C and D; Class II, Division 1, Groups
E, F and G; Class III (Encl. IV).

Intrinsically safe: FM or CSA certification optional for
Class I, Division 1, Groups A, B, C and D when used
with approved barrier systems.

FM explosion proof tag standard. Appropriate tag will
be substituted if optional certification selected.

Span and Zero
Continuously adjustable externally, non-interacting.

Zero Elevation and Suppression
Zero elevation or zero suppression adjustable up to
10% of calibrated flow span.

Temperalure Limits

-20 to +150F Amplifier operating.
-40 to +220F Sensing element
silicone fill.
+32 to +160F Sensing element
Fluorolube fill.
-60 to +180F Storage.

operating with

operating with

FIGURE !
LOAD LIMITATIONS

2150.
2000-

1500-

LOAD
(OHMS)

1000-

0

12

4-20 mADC

20 30 40 45 55

POWER SUPPLY (VOC)
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Performance Specifications
(ZERO eASED SPANS. REFERENCE CONDITIONS. 316SS
ISOLA TING DIAPHRAGMS. SILICONE OIL FILL. APPLIES

FROM 20% TO 100/a FLOW/

Physical Specifications
Material of Construction’l"
Isolating Diaphragms:
316SS, Hastelloy C-276, Monel, or Tantalum.

Accuracy
+_0.25% of calibrated span for a range of 20% to 100% of
flow (4% to 100% of input pressure). Includes
combined effects of hysteresis, repeatability and
conformity of the square root function. Output linear
with input pressure for the range of 0% to 20% of flow
(0% to 4% of input pressure).

Dead Band
None

Slablllty
_+0.25% of upper range limit for six months.

Temperature Effect
The total output effect, whether at zero or full scale,
including zero and span errors: +1.5% of upper range
limit per 100F. (+_2.5% for range 3).

Static Pressure Effecl
Zero Error: +_0.25% of differential pressure upper range
limit for 2000 psi (+_0.5% for range 3).
Span Error: -0.5+_0.1% of reading per 1000 psi
(-0.75+_0.1% for range 3).
This is a systematic error which can be calibrated out
for a particular pressure before installation..

Vibration Effect
_+0.05% of upper range limit per g to 200 Hz in any axis.

Power Supply Effect
Less than 0.005% of output span per volt.

Load Effect
No load effect other than the change in power supplied
to the transmitter.

Mounting Position Effect
Zero shift of up to 1" HO which can be calibrated out.
Range 3 transmitters should be installed with
diaphragm in vertical plane. No span effect. No effect
in plane of diaphragm.

Drain/Vent Valves:
316SS, Hastelloy C. or Monel.

Process Flangea and Adapters:
Cadmium Plated Carbon Steel, 316SS, Hastelloy C or
Monel.

Wetted O-Rlngs:
Viton.

Fill Fluid:

Silicone Oil or Fluorolube Oil.

Bolts:
Cadmium Plated Carbon Steel.

Electronics Housing:

Low-copper aluminum (NEMA4).

Paint:

Epoxy-Polyester.

Process Connections
114 NPT on 2-I/8" centers on flanges. 112 NPT on 2", 2-
I/8" or 2-1/4" centers with adapters.

Electrical Connections
1/2-inch conduit with screw terminals and integral test
jacks compatible with miniature banana plugs
(Pomona 2944, 3690 or equal).

Weight
12 pounds excluding options.

tMonel is a trademark of International Nickel CO.
Hastelloy is trademark of the Cabot Corp.

Vifon is a OuPonf trademark.

Fluorolube is trademark of the Hooker Chemical Co.

Terminology per SAMA Standard PMC20. 1-Ig73.
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Order=ng Information
ALPHALINE FLOW TRANSMITTER

CODE RANGES

3 0-5 to 0-30 inches HO (0-127 to 0-762 mm H20)
4 0-25 to 0-150 inches H20 (0-635 to 0-3810 mm H=O) NOTE: Consult Factory for square root transmitters

5 0-125 to 0-750 inches H=O (0-3175 to 0-19050 mm H=O) for line pressure Io 4,500 psi.

CODE OUTPUT

J 4-20 mADC, square root of input with adjustable damping

! MATERIALS OF CONSTRUCTION
CODE FLANGES & DRAIN/VENT ISOLATING

ADAPTERS VALVES DIAPHRAGMS FILL FLUID

12 Cadmium Plated C.S. 31655 31655
13 Cadmium Plated C.S. Hastelloy C Hastelloy C-276
14 Cadmium Plated C.S. Monel Monel
15 Cadmium Plated C.S. 31655 Tantalum
22 31655 31655 31655
23 31655 31655 Hastelloy C-276
24 31655 31655 Monel
25 31655 31655 Tantalum
33 Hastelloy C Hastelloy C Hastelloy C-276
35 Hastelloy C Hastelloy C Tantalum
44 Monel Monel Monel

SILICONE

1A Cadmium Plated C.S. 31655 31655
2A 31655 31655 31655
1B Cadmium Plated C.S. Hastelloy C Hastelloy C-276
2B 31655 31655 Hastelloy C-276
3B Hastelloy C Hastelloy C Hastelloy Co276
1D Cadmium Plated C.S. 31655 Tantalum
2D 31655 31655 Tantalum
3D Hastelloy C Hastelloy C Tantalum

I FLUOROLUBE

CODE OPTIONS (See Product Data Sheet 2360 for Additional Options)

M1
B1
B2
B3
O1
D2
E6

15

16

Linear Meter, 0-100% Scale
Mounting Bracket for Mounting to 2" Pipe
Mounting Bracket for Panel Mounting
Flat Mounting Bracket for Mounting to 2" Pipe
Side Vent/Drain, Top
Side Vent/Drain, Bottom
CSA Explosion Proof Certification for Class I, Division 2, Groups A and B; Class I,
Division 1, Groups C and D; Class II, Division 1, Groups E, F and G; Class III (Encl. IV).
FM Intrinsic Safety Approval with Foxboro, Taylor, Westinghouse. Leeds &
Northrup, Honeywefl, Measurement Technology, Stahl and Fisher Controls. See
PDS 2360 for Barrier Models.

CSA Intrinsic Safety Approval for approved barriers <30V and _>120. Also Foxboro
Spec 200 Converters. See POS 2360 for Models. Temperature Code T2D,

Other Options. Note: Insert the appropriate Option Codes to specify any of the
additional Options described in Product Data Sheet 2360.

11510P 4 J 12 M1 B1 TYPICAL MODEL NUMBER

ADDITIONAL OPTIONS

All Series 1151 Transmitter Options are described in

Product Data Sheet 2360. These include optional materials,
outputs, tests, etc. Any appropriate Option Code can be
added to the basic 1151 Transmitter Model Number.

ACCESSORY 3-VALVE MANIFOLD (Packaged separalely)

Part No. 1151-150-1:
3-Valve Manifold. Carbon Steel (Anderson. Greenwood & Co., M4AVC),

Pad No. 1151-150-2.
3-Valve Manifold, 31655 (Anderson, Greenwood & Co., M4AVS).

Other Series 1151 Pressure Transmitter Product Data Sheel:

PDS2255:
PDS2256"
PDS2257:
PDS2258:
PDS2260:
PDS2261:

PDS2262:
PDS2294:
PDS2360:

1151DP & 1151GP Remote Seals
151DP Differential Pressure
151DP High Differential Pressure
151HP High line Pressure Differential

151GP Gage Pressure
1151P Absolute Pressure
1151LLT Liquid Level

151DR Draft Range Ditlerential Pressure
151 Pressure Transmitter Options

Rosemount POST OFFICE BOX 35129 MINNEAPOLIS, MINNESOTA 55435

PHONE: (612)941-5560 TWX: 910-576-3103 TELEX: 29-0183 CABLE: ROSEMOUN" ,
Revised 9/80





DIFFER
TRANS

MODEL. 1151DP ALPHALINE
PRESSURE

Ranges from
Compatible
Solid state,
Compact, ru
External s
0.2%
On 4-20
Up to 60

eA

wire

PRODUCT DATA SHEET 2256

DIAPHRAGM

FEATURES

The Alphaline(R) Differential Pressure Transmitter"

brings true precision to the measurement of flow, level,

low gage pressure, vacuum, and specific gravity.
Direct electronic sensing with the completely sealed -CELL" capacitance sensing element allows significant
improvement in differential pressure measurement.
Because mechanical force transfer is eliminated,

performance is dramatically improved and problems
with shock and vibration are drastically reduced.
Welded stress isolation clamping in the sensor housing
prevents introduction of errors due to stresses and

torques on the process flanges and minimizes effects
of line pressure and overpressure to 2000 psi.

Installation, calibration, and commissioning are

simplified by compact design, external span and zero

adjustments, and explosion-proof, weather-proof
construction with separate compartments for

electronics and wiring connections. Volumetric

displacement of less than 0.01 cubic inch prevents
pumping of the process fluid and eliminates the need

for condensate chambers and level pots. Tantalum,

Hastelloy C-276 and Monel are available for corrosive

service. Modular construction and plug-in printed

circuit boards aid in trouble shooting and reduce parts

stocking.

OPERATION

Process pressure is transmitted through isolating

diaphragms and oil fill fluid to a sensing diaphragm in

the center of the -CELL. The sensing diaphragm is a

stretched Spring element which deflects in response to

differential pressure across it. The displacement of the

sensing diaphragm, a maximum motion of 0.004
inches, is proportional to the differential pressure. The
position of the sensing diaphragm is detected by
capacitor plates on both sides of the sensing

diaphragm. The differential capacitance between the

sensing diaphragm and the capacitor plates is

converted electronically to a 2-wire, 4-20 mADC or 10-

50 mADC signal.

e

"Rosemount eRosemount Inc.. 1971. 1975. 1976.
"Protected by one or more of the following U.S. Patents:
No. 3.195.02 3.27f.669: 3.318.153: 3.618.390: 3.646.538:
3,793.885: 3.800.413; 3,854,039: 3.859.594: and 3,975,719.
Canada Patented tg, 1974. 1975. 1976. 1977. 1979.
Mexico Patentado Nos 118892. 136497. Other U.S, and

Foreign Patents Issu or pending.





Typical Model 1151 Pressure Transmitter Assembly

ELECTRONICS HOUSING

;IRCUIT
BOARDS

COVER

5-CELL
SENSING
MODULE

PROCESS
FLANGE

Electrical Block Diagram

SENSOR

OSCILLATOR

DEMODULATOR

c

CURRENT

DETECTOR

VOLTAGE
REGULATOR

REVERSE

I POLARITY

I PROTECTION
CURRENT
CONTROL

Wiring Connections
STANDARD ACCESSORIES All Models are shipped

with flange adapters, vent/drain valves and one

instruction manual per shipment.

TAGGING Alphaline Differential Pressure

Transmitters will be tagged in accordance with

customer requirements. All tags are stainless steel.

CALIBRATION Transmitters are factory calibrated to
customer’s specified range. If calibration Is not

specified, transmitters are calibrated at maximum

range. Calibration is at ambient temperature and

pressure.

Rosemount 5





Dimensional Drawings

FLAT MOUNTING BRACKET
ORDERING CODE B3

OPTIONAL MOUNTING BRACKETS
SHOWN IN TYPICAL MOUNTING CONFIGURATIONS

MAX. (OPEN)

MOUNTING BRACKET AND OPTIONAL 3-VALVE
MANIFOLD BRACKET ORDERING CODE BI

2 Rosemount





Performance, Specifications
(ZERO eASED SPANS. REFERENCE CONDI TIONS.

SILICONE OtL FILL. 316SS ISOLATING OIAPHRAGMS)

Accuracy
_+0.2% of calibrated span. Includes combined effects
of linearity, hysteresis and repeatability.

Llnearlty

+/-0.1% of calibrated span.

Hysteresis
0.05% of calibrated span (0.1%’for range 5 or range 3

with Fluorolube).

Repeatablllly
0.05% of calibrated
Fluorolube).

span (0.1% for range 3 with

Dead Band

None

Stability
_+0.2% of upper range limit for 6 montJ.

Temperature Effect

AI Maximum Span (e.g. 0-150" H20 for 0-25/150" H20
range)
Zero Error: +_0.5% of span per IO0F. Total effect

including span and zero errors: +1.0% of span per
O0 F.
Note: Double the specified effect for range 3.
At Minimum Span (e.g. 0-25" H20 for 0-25/150" HO
range)
Zero Error: ___3.0% of span per 100F. Total effect

including span and zero errors: +3.5% of span per
I00 F.
Note: Double the specified effect for range code 3.

Statl? Pressure Effect

Zero Error: +0.25% of upper range limit for 2000 psi

(_+0.5% for range 3).
Span Error: For transmitters with silicone oil -1_+O.25%

of reading per 1000 psi (-1.5+0.25% for range 3). For
transmitters with Fluorolube oil -1+0.5% of reading

per 1000 psi (-1.5-+0.5% for range 3). This is a

systematic error which can be calibrated out for a

particular pressure before installation.

Vlbrallon Effect

-+0.05% of upper range limit per g to 200 Hz in any axis.

Power Supply Effect

Less than 0.005% of output span per volt.

Load Effect

No load effect other than the change in power supplied

to the transmitter.

Mounting Position Effect

Zero shift of up to 1" HO which can be calibrated out.

No span effect. No effect in plane of diaphragm.

Physical Specifications

Materials of Construction’l"

Isolallng Diaphragms:
316SS, Hastelloy C-276, Monel or tantalum.

Drain/Vent Valves:
316SS, Hastelloy C, or Monel.

Process Flanges and Adapters:
Cadmium Plated Carbon Steel, 316SS, Hastelloy C or

Monel.

Wetted O-Rings:
Viton.

Fill Fluid:
Silicone Oil or Fluorolube Oil.

Bolts:
Cadmium Plated Carbon Steel

Electronics Housing:
Low-copper aluminum (NEMA4)

Paint:
Epoxy-Polyester.

Process Connections

1/4-NPT on 2-1/8" centers on flanges. 1/2-NPT on 2",

2-1/8" or 2-1/4" centers with adapters.

Eleclrlcal Connections

1/2-inch conduit with screw terminals and integral test

jacks compatible with miniature banana plugs

(Pomona 2944, 3690 or equal).

Weight

12 pounds excluding options.

tMonel is a trademark of International Nickel Co.

Hastelloy is a trademark of the Cabof Corp.

Viton is a OuPont trademark.
Fluorolube is a trademark of the Hooker Chemical Co.

Terminology per SAMA Standard PMC20. I-1973

Rosemount 4





Functional Specifications

Service

Liquid. gas or vapor.

Ranges
0-5/30 inches HO
0-25/150 inches H20
0-125/750 Inches H20

Outputs
4-20 mADC or 10-50 mADC

Power Supply

External power supply required.

4-20 mADC:
Transmitter operates on 12 to 45 VDC with no load.

10-50 mADC:
Transmitter operates on 30 to 85 VDC’with no load.

Load Limitations

See Figure 1.

Indication

Optional meter with 1-3/4" scale. Indication accuracy

is +2%.

Hazardous Locations

Explosion proof: Approved by Factory Mutual (FM) for

Class I, Division 1, Groups B. Cand D; Class II, Division

1, Groups E, F and G; and Class III. Division 1.

Certification by Canadian Standards Association

(CSA) for Class I, Division 2, Groups A and B; Class I,

Division 1, Groups C and D; Class II, Division 1, Groups

E, F and G; Class III (Encl. IV).

Intrinsically safe: FM or CSA certification optional for

Class I, Division 1, Groups A, B, C and D when used

with approved barrier systems.

FM Explosion Proof tag standard. Appropriate tag will

be substituted if optional certification selected.

Span and Zero
Continuously adjustable externally.

Zero Elevation and Suppression

Regardless of output specified, zero elevation and

suppression must be such that neither the span nor the

upper or lower range value exceed 100% of the upper

range limit.
4-20 mADC Maximum zero elevation: 600% of

calibrated span. Maximum zero suppression: 500% of

calibrate span.
10-50 mADC Maximum zero elevation or suppression:

150% of calibrated span.

Temperature Limits

-20 F to +200F Amplifier operating.

-40F to +220F Sensing element operating with

Silicone fill.

+32F to +160F Sensing element operating with

Fluorolube fill.

-60 F to +250 F Storage.

Static Pressure and Overpressure Limits

0 psia to 2000 psig on either side without damage to the

transmitter. Operates within specifications between

static line pressures of 1/2 psia and 2000 psig for

silicone oil transmitters and between atmospheric and

2000 psig for Fluorolube transmitters. 10,000 psig

proof pressure on the flanges.

Humidity Limits

0-100% RH.

Volumetric Displacement

Less than 0.01 cubic inches.

Damping

4-20 mADC: Time constant continuously adjustable

between 0.2 and 1.67 seconds with silicone fill.

10-50 mADC: Time constant fixed at 0.2 second (0.4

second for range 3) with silicone fill.

Fluorolube fill: Higher time constant.

Turn-On Time

2 seconds. No warmup required.

FIGURE 1
LOAD LIMITATIONS

2150.
2000

1500

lOOO

500"

0

4-20 mADC

2 20 30 40 50 55

POWER SUPPLY (VDC)

10-50 mADC

"J
30 50 70 80

POWER SUPPLY (VDC)
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O -del’ing Information

)DEpL ALPHALINE DIFFERENTIAL PRESSURE TRANSMITTER

CODE RANGES

3 0-5 IO 0-30 inches HO (0127 tO 0-762 H;O)
4 0-25 tO 0-150 inches H:O (0-635 tO 0-3810

5 0-125 to 0750 inches H?O (0-3175 to 0-19050 HO)

CODE OUTPUT

E 4-20 mADC-wilh adjustable damping

B 10-50 mAOC with fixed damping

MATERIALS OF CONSTRUCTION

FLANGES a DRAIN/VENT ISOLATING
CODE ADAPTERS VALVES DIAPHRAGMS FILL FLUID

12 Cadmium Plated C.S. 31655 31855
13 Cadmium Plated C.S. Hastelloy C Hastelloy C-276

14 Cadmium Plaled C.S. Monel Monet
15 Cadmium Plated C.S. 31655 Tantalum

22 31655 31655 31655

23 31655 31655 Hasteltoy C-276

24 31655 31655 Monel

25 31655 31655 Tantalum

33 Hastelloy C Hastelloy C Hsstefloy C-276

35 Hastelloy C Hastefloy C Tantalum

44 Monel Monel Monel

Silicone

1A Cadmium Plated CS. 31655 31655

2A 31655 31655 31655
tB Cadmium Plated C.S. Hastelloy C Hastetloy C-276

2B 31655 31655 Hastelloy C-276
3B Hastelloy C Hastelloy C Hastelloy C-276

1D Cadmium Plated C.S. 31655 Tantalum li
2D 31655 31655 Tantalum

30 Hastelloy C Hastelloy C Tantalum

Fluorolube

CODE OPTIONS (See Producl Dais Sheet 2360 for Additional Options)

MI Linear Meter, 0-100% Scale
M2 Square Root Meter. 0-10 Scale
B! Mounting Bracket for Mounting to 2" Pipe

B2 Mounting Bracket for Panel Mounting
B3 Flal Mounting Brackel for Mounting to 2" Pipe

D Side Vent/Drain, Top
02 Side Vent/Drain, Bottom
E6 CSA Explosion Proof Certification for Class I, Division 2, Groups A and B; Class I,

Dlvlson 1, Groups C and D; Class II, Division I, Groups E, F and G; Class III (Encl. IV).

15 FM Intrinsic Safety Approval wilh Foxboro, Taylor. Westinghouse. Leeds & Norfhrup.

Honeywell. Measurement Technology, Stahl and Fisher Controls. See PDS 2360 for

Barrier Models. (Use with Output Code E. only).
16 CSA Intrinsic Safety Approval for approved barriers <30V and_>120(’]. Also FoxboroSpec

200 Converters. See PDS 2360 for Models. Temperature Code T2D. (Use wilh Output
Code E, only).
Other Options. Nole: Insert the appropriate Option Codes to specily any of the additional
Options described in Producf Data Sheet 2360.

11SIDP 4 E 12 M1. B1 TYPICAL MODEL NUMBER

ADDITIONAL OPTIONS

All Series 1151 Transmitter Options are described in

Product Data Sheet 2360. These include optional materials,

outputs, tests, etc, Any appropriate Option Code can be
added to the basic 1151 Transmitter Model Number.

ACCESSORY 3-VALVE MANIFOLD (Packaged Separalely)

Part No. 1151-150-1: 3-Valve Manifold. Carbon Steel

(Anderson, Greenwood & Co., M4AVC).

Part No. 1151-150-2: 3-Vatve Manifold. 31655
(Anderson, Greenwood & Co.. M4AVS).

Rosemount

Other Series 1151 Pressure Transmitter Product Data Sheets:

PDS2255: 11510P& 1151GP Remote Seals
PDS2257: 1151DP High Differential Pressure
PDS2258: 1151HP High Line Pressure Differential

PDS2259: 1151DP Square Root Differential Flow
PDS2260: 1151GP Gage Pressure
PDS2261: 1151AP Absolute Pressure
PDS2262: 1151LLT Liquid Level
PDS2294: 1151DR Draft Range Differential Pressure
PDS2360:1151 Pressure Transmitter Options.

POST OFFICE BOX 35129 MINNEAPOLIS, MINNESOTA .55435

PHONE: (612)941-5560 TWX: 910-576-3|03 TELEX: 29-0183 CABLE: ROSEMOUNT

Revised 9/80
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PoO. BOX 581390
6116 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

IqIFFERENTiAL -,E,l_,

F’RiMARY DATA/CALCULATION SHEET
WATER CALCULATION VOLUMETRIC FLOW

.ATE
BADGER
CUSTOMER
CUSTOMER
USER
CONSULTINg ENGR0

26SEP8
90!896
ROBERTS FILTER MANUF
35520-2093
CAMP LEJEUNE NC

CO,

,..!.:; .-i 23:.i-:OATA :
L(]-LOSS STYLE PMT-C
NCM ::4AL SiZE .1.0

E’7,-% RAT]:C 48
TAP SIZE 112
Ted::’ (.O’.L’i" 10N INTEGRAL

DI F.-’.-: L.tENT.[ AL PRESSURE S
PEI;:MANENT PRESSURE LOSS iS
=,co~,,==-, PRESSURE LOSS IS

SERIAL NO
TAG
BODY GiATERiAL
THROAT iATERiAL
FLANGE MATERIAL

FILTER
CST-I
BRONZE
CAST-IRO

177,5q IN,FES WATER AT 16.0bJ GF’;-i,
4, .44 Z.. OF DIFFERENTIAL.
7.B8 INCHES DE WATER AT l&00 GPM.

FLU 1 D WATER
;;:’,:i:.. iV’RE.S, i,F’SIA) &,--!.. 7
OF’ER. TE,"IP ,:F)

OPER. SF’, OR, ’+/-. 0C,O!6
BASE SPOOR. i.00016
0PER, VISC. CF’ 2!9

FLOW DATA
M’"(:-,. F:. :iN CPM ",500

NORM, LOW (G2M) 1!2-’:3
PIPE REYNOLDS NO, 4-4835
PIPE REYNOLDS NO, 31418#

PIPE MATERIAL CAST IRON

FLANGE RATING l.,=

"CABLE LOCMENTS
i NE:TALLAT i O/AP:-’ROVA PRODUCT I ON

e :t::RENCEi FLGW METER ENGINEERING HANOBOOE C,F.CUSICK, 3RD ED, 1962

CERTiFIEB CORRECT BY: BATE:

,’::EPARED BY :RV

ALL PROPRIETARY RIGHTS IN THE SUBJECT MATI"ER SHOWN ARE EXCLUSIVE PROPERTY OF BADGER METER, INC.





P.O. BOX 581390
6116 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

DATE
BDC-ER 20 0 N5
CUSTOMER
CbSTOMER F’00.NOo
bSER
CONSULTING ENGR.

,,,.."- L’,]SSDATA
",,-i .-,=, STYLE

DIFFERENTIAL ELEMENT
SUPPLEMENTARY DATA SHEET

re’l! ’:WATER CA u.A..ON UOLUMETRIC FLOW

26SEP84
90iB9
ROBERTS FILTER MA;’iUE, CO.

CAMP LEJEUNE,, NC

SERIAL
TAG :ILTER EFFLUENT

QuAii,, FOR !QUIEi FLOW
GAL/HR AT BASE TEMPERATURE

-_4...iltS)( )(_.) (rr,M)(. .)FGF)

S .20937
FA 9993

FHi i.:;, 3-’4.:,

FGB o99983
FGF 1,0000

(EQ i57 PG 95>

REYNOLDS NO0 EQUATION FOR LIQUID }-LOW
EAL/HR AT BASE TEMF’ERATURE

RD=52,654(QGHA)(GB)/(D) (U? #

GEHA 7200 D 10.06
GB .,’ 0o<),,..-- U i,11965

(Z’2 20 PC 977

D I SCHARQE COEFF ! C I ENT =, 8.5u..,".

ALL PROPRIETARY RIGHTS IN THE SUBJECT MATTER SHOWN ARE EXCLUSIVE PROPERTY OF BADGER METER. INC.





P.O. BOX 581390
6116 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

BADGER S.Oo
DATE
CUS’OMER
ELEMENT
SERIAL NO(S)
TAG i NFO,

9,JI,B96
268EP8,
ROBERTS
i O. :)60

901896
FILTER

DIFFERENTIAL METER

FLOW VS DIFFERENTIAL CALCULATIONS

FILTER MANUF. CO.
X 4.9!9 LO-LOSS
DEFGH
EFf’LUENT

FLL;ID WATER THROAT i.D. (TN) 4. r’’
DER. TE:"iP, (F) &O. c.q."., F:! ’E I .D. (rN) I’06000,.,

Et-.PRES. (F’Si) 64. 7000

RSOL,U FION 1.000 PERCENT OF MAXIMUM
[).’ UNITS INCHES

FLOW D ! FF FLOW D ! FF FLOW D I FF FLOW D I FF
(GPM) (IN) (GPM) (IN) (GPM) I !"’ (GPM) (IN)

160q i77 5 i584 174 ,0 i568 170,.- i=..., i67, "...
i._, 163 6 I20 160 2 ,..,04 156,B 14.88 153.
t.) 7 2 150 2 14..,. 147....r’

] ..,, 2 1328 122,3 1312 119. 1296 116.4
izS i3.6 1264 IC) n 1248 !08.0 1232
1226 202.5 1200 99.86 ii8 97.22 1168 94,

i i52 92.03 1136 9 49 i120 86.99 !i04 84.52
i.-88 82.09 lC7"? 79 69 1056 77 33 ",.4., 7 .,,. 00
1024 o......7 1008 70.4.6 99.0 68.24 976, 0 66 05
960,0 ,3.90 944.0 61.79 928,0 59.7! 912.0 57.67
B9.5, 0 55.67 880, 0 53.69 864,0 5, 76 848, 0 49, 86
832,0 47.99 816.0 #. 17 800.0 4.37 784.0 42

, 736,0 37,5., 720,0 35.9,1.
0 34,36 68,0 -o i..m I 672.0 . 6..... 0 29. 3

640. " zo 39 624,0 26.99 608. ’% 25.62 ..9, 0 4
6,0 23 00 560,0 ,74 544,0 20,51 528,0 19,32

=’’.... r.. iB. i7 .96,r._ .7.A5. %0,".. 15,97 44.0 14,92
<4,0 13.91 432,0 i2,9 4i6,0 1,99 400,0 11,0
364.C:._ !C).2_- 36B.0 .38=. 3,,2.0 5.5-96 336.0 7.823
.-0:_.. 0 7. bg..,"" 304.0 . .403 2&.0 . 7..6 ?72.0

0 ’. 54.0 240.0 99.--,.. 3. 990 224.0 3.475 208 0
0 %5’,’ ,:, i 176.0 2, 244 i@0,0 1.772

THIS CALIBRATION DATA MAY DIFFER FROM TRE NORMAL SQUARE ROOT RELATION BETWEEN
FL!]W AND DIFFERENTIAL PRESSURE DUE TO THE EFFECTS OF DISCHARGE COEFFICIENT VS
REYNOLDS NUMBER VARIATION AND/OR (iN COMPRESSIBLE FLOWS) DIABATIC EXPANSION.

:,’:.!:: !JR BCTH OE YHE EFFECTS ARE INCORPORATED INTO THIS DAA AS APPROPRIATE,

ALL PROPRIETARY RIGHTS IN THE SUBJECT MATTER SHOWN ARE EXCLUSIVE PROPERTY OF BADGER METER, INC.
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PRODUCT DATA SItEET 2259

MODEL 1151 DP .;" ,

ALPHALINE(R)

TRANSMITTER

Two-wire transmitter
Output linear with flow
Ranges from 0-5" HO to 0-750" HO
0.25% cray
Aff]ustable damping

LEADWIRES

PAES

__?, SENSINGFEATURE8

The Alphaline Flow Transmitter* integrally ’ --RIGID INSULATION
combines the square root extraction function within
the differential pressure transmitter to provide a 4-20 SILICONE
mADC signal directly proportional to flow. No
additional power supplies, wiring or additional "black
boxe" are required with this two-wire electronic flow / THE .&-CELL
Iransmitter.

15OLATING/ WELDED $EAL5A 8olid, stable-zero flow 81gnal is achieved by
DIAPHEAGM

electronically switching from a square rot to a linear
function at 20% of flow (4% of differential input
pressure). This eliminates zero Instability problems OPERATION
inherent In designs attemplng to extract the square
root of stgnals approaching zero. Process pressure Is transmitted through isolaling

diaphragms and silicone oil fill fluid to a sensing
Installation, calibration and commissioning are diaphragm in the center of the 5-CELL". The sensing

simplified by compact design, external span and zero diaphragm is a stretched spring element which
adjustments, and explosion-proof, weather-proof deflects in response to differential pressure across it.
construction with separate compartments for The displacement of the sensing diaphragm, a
electronics and wiring connections. Volumetric maximum motion of 0.004 inches, is proporttonal to the
displacement of less than 0.01 cubic Inch prevents differential pressure. The position of the sensing
pumping of the process fluid and eliminates the need diaphragm is detected by capacitor plate on both
for condensate chambers and level pots. Tantalum, ides of the sensing diaphragm. The differential
Hastelloy C-276 and Monel are available for corrosive capacitance between the sensing diaphragm and the
semite. Modular construction and plug-ln printed capacitor plates Is converted electronically to a two-
circuit boards aid In troubleshooting and reduce pas wire 4-20 mADC signal proportional to the square mot
stocking, of the differential pressure.

"rosemount (C)Rosemount Inc., 1971. 1975. 1976,

"Protected by one or more of the following U.S. Patents:
NO. 3.195.028; 3,271.66g: 3.318. 153; 3,618.390: 3.646.538:
3,793,885: 3.800,413; 3.854,039; 3.859.594: and 3.975.719.
Canada Patented 1968. 1974, 1975. 1976. 1977, 197g.

Meico Patentado Nos 118892, 136497. Other U.S. end
Foreign Patents issued or pending.





Dimensional Drawings

TER HOUSINO
4-1/- MAX. J--------- 4-t/:" MAX.

" _--I I PERMANENTTAOI-- I

F’ LI...)] ,o..,o.., ’I

11-4 NPT
CONDUIT

CONNECTION TRANSMITTER

II / --"" k // ’"
II w,.o-o.. N /- (nEOVZ Fort

AND ZERO
TERMINA,CONNE;T; ""

1/4-11 NPT . / SlOE VENT/DRAIN -- / I

FOR PRESSURE CONNECTION II TOP OR J
WITHOUT THE USE OF II II /. tl z eo:ou) .’ I

,,,.,, ,,, f I 3+ llle

ON FANGE ADAPTERS j

OPTIONAL MOUNTING BRACKETS
SHOWN IN TYPICAL MOUNTING CONFIGURATIONS

FLAT MOUNTING BRACKET
ORDERING CODE B3

MAX. (OPEN)

MOUNTING BRACKET AND OPTIONAL 3-VALVE
MANIFOLD BRACKET ORDERING CODE B1
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Typical Model 1151 Pressure Transmitter Assembly

ELECTRONICS HOUSING

CIRCUIT BOARDS

COVER

<-CELL
SENSING
MODULE

FLANGE

Electrical Block Diagram
EMOOULATOR

INPUT OUTPUT

OSCILLATOR _:_T_.__.+-

Wiring Connections

GNALLOOP MAY BE GROUNDED
ANY POINT OR LEFT UNGROUNDED

STANDARD ACCESSORIES All models are ship-

ped with flange adapters, vent/drain valves and one

instruction manual per shipment,

TAGGING Alphaline Differential Pressure Trans-

mitters will be tagged in accordance with customer

requirements. All tags are stainless steel.

CALIBRATION Transmitters are factory calibrated to

customer’s specified range. If calibration is not speci-

fied, transmitters are calibrated at maximum range.
Calibration is at ambient temperature and pressure.

Rosemount 5





Functional Specifications

Service

Liquid, gas or vapor

Ranges
0-5/30 inches HO
0-25/150 inches HO
0-125/750 inches H20

Outputs
4-20 mADC, square root of differential input pressure
between 4% and 100% of input. Linear with differential
input pressure between 0% and 4% of input.

Power Supply
External power supply required. Up to 55 VE)C.

Transmitter operates on 12 to 45 VDC with no load.

Static Pressure and Overpressure Limits

0 psia to 2000 psig on either side without damage to the
transmitter. Operates within specifications between
static line pressures of 1/2 psia and 2000 psig, for.
silicone oil transmitters, and between atmospheric and
2000 psig for Fluorolube transmitters, 10,000 psig
proof pressure on the flanges.

Humidity Limits

0 to 100% RH.

Volumetric DIsplacemenl
Less than 0.01 cubic inches.

Damping
Time constant continuously adjustable between 0.2

and 1,0 seonds. Fluorolube fill: higher time constant,

Turn-on Time

2 seconds. No wa’mup required.

Load Limitations
See Figure 1.

Indication
Optional meter with 1-3/4" linear scale, 0-100%.
Indication accuracy is _+2% of span.

Hazardous Locations

Explosion proof: Approved by Factory Mutual (FM) for
Class I, Division 1, Groups B, C and D; Class II, Division
1, Groups E, F and (3; and Class III, Division 1.
Certification by Canadian Standards Association
(CSA) for Class I, Division 2, Groups A and B; Class I,
Division 1, Groups C and D; Class II, Division 1, Groups
E, F and G; Class III (Encl. IV).

Inlrlnslcally safe: FM or CSA certification optional for
Class I, Division 1, Groups A, B, C and D when used
with approved barrier systems

FM explosion prbof tag standard. Appropriate tag will

be substituted if optional certification selected.

Span and Zero
Continuously adjustable externally, non-interacting.

Zero EleYatlon and Suppression

Zero elevation or zero suppression adjustable up to
10% of calibrated flow span.

Temperature Limits

-20 to +150F Amplifier operating.
-40 to +220F Sensing element
silicone fill.
+32 to +160F Sensing element
Fluorolube fill.
-60 to +180F Storage.

operating with

operating with

FIGURE 1
LOAD LIMITATIONS

2150,

2000

1500

LOAD
(OHMS)

1000

S00-

0

12

4-20 mAOC

REGION
20 30 40 45 SS

POWER SUPPLY (VOC)
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Performance Specifications
(ZERO BASED SPANS. REFERENCE CONDITIONS. 316SS
ISOLA TING DIAPHRAGMS. SILICONE OIL FILL, APPLIES

FROM 20% TO 100% FLOW)

Physical Specifications
Material of Constructlont
Isolating Dlaphragms:
316SS, Hastelloy C-276, Monel, or Tantalum.

Accuracy
+_0.25% of calibrated span for a range of 20% to 100% of
flow (4% to 100% of input pressure). Includes
combined effects of hysteresis, repeatability and
conformity of the squre root function. Output linear
with input pressure for the range of 0% to 20% of flow
(0% to 4% of input pressure).

Dead Band
None

Slablllly
+_0.25% of upper range limit for six months.

Temperature Effecl
The total output effect, whether at zero or full scale,
including zero and span errors: +_1.5% of upper range
limit per 100F. (+_2.5% for range 3).

Slatlc Pressure Effect
Zero Error: +_0.25% of differential pressure upper range
limit for 2000 psi (+0.5% for range 3).
Span Error: -0.5+-0.1% of reading per 1000 psi
(-0.75+-0.1% for range 3).
This is a systematic error which can be calibrated out
for a particular pressure before installation.’

Vibrallon Effect
+_0.05% of upper range limit per g to 200 Hz in any axis.

Power Supply Effect
Less than 0.005% of output span per volt.

Load Effect
No load effect other than thechange in power supplied
to the transmitter.

Mounting Position Effect
Zero shift of up to 1" H20 which can be calibrated out.
Range 3 transmitters should be installed with
diaphragm In vertical plane. No span effect. No effect
in plane of diaphragm.

Drain/Vent Valves:
316SS, Hastelloy C, or Monel.

Process Flanges and Adapters:
Cadmium Plated Carbon Steel, 316SS, Hastelloy C or
Monel.

Welled O-Rings:
Viton.

Fill Fluid:

Silicone Oil or Fluorolube Oil.

Bolls:
Cadmium Plated Carbon Steel.

Electronlcs Houslng:
Low-copper aluminum (NEMA4).

Paint:

Epoxy-Polyester.

Process Connections
1/4 NPT on 2-1/8" centers on flanges. 1/2 NPT on 2" 2-
1/8" or 2-1/4" centers with adapters.

Electrical Connecllons
1/2-inch conduit with screw terminals and integral test
jacks compatible with miniature banana plugs
(Pomona 2944, 3690 or equal).

Weight
12 pounds excluding options.

tMonel is trademark of International Nickel Co.

Hastelloy is trademark of the Cabot Corl3.
Viton is a DuPont trademark.

Fluorolube is trademark of the Hooker Chemical Co.
Terminology per SAMA Standard PMC20. 1-1973.

Rosemo.nl 4





0:rdering Information

LINE ""P FLOW TRANSMITTER

CODE RANGES

1151DP

0-5 to 0-30 inches HO (0-127 to 0-762 mm HO)
0-25 to 0-150 inches HO (0-635 to 0-3810 mm HO)
0-125 1o 0-750 inches HO (0-3175 to 0-19050 mm HO)

NOTE: Consult Factory for square root transmitters
for line pressure to 4,500 psi.

CODE OUTPUT

J 4-20 mADCo square root of input with adjustable, damping

CODE FLANGES &
ADAPTERS

MATERIALS OF CONSTRUCTION

DRAIN/VENT ISOLATING
VALVES DIAPHRAGMS FILL FLUID

12 Cadmium Plated C.S. 316SS 316SS
13 Cadmium Plated C.S. Hastelloy C Hastelloy C-276

14 Cadmium Plated C.S. Monel Monel

15 Cadmium Plated C.S. 316SS Tantalum

22 316SS 316SS 316SS
23 316SS 316SS Hastelloy C-276

24 316SS 316SS Monel

25 316SS 316SS Tantalum

33 Hastelloy C Hastelloy C Hastelloy C-276

35 Hastelloy C Hastelloy C Tantalum

44 Monel Monel Monel

SILICONE

1A Cadmium Plated C.S. 316SS 316SS ’\
2A 316SS 316SS 316SS J
1B Cadmium Plated C.S. Hastelloy C Hastelloy C-276.

2B 316SS 316SS Hastelloy C-276

3B Hastelloy C Hastelloy C Hastelloy C-276 FLUOROLUBE
1D Cadmium Plated C.S. 316SS Tantalum

2D 316SS 316SS Tantalum

3D Hastelloy C Hastelloy C Tantalum

CODE OPTIONS (See Product Data $heel 2360 for Additional Options)

MI
B1
B2
B3
D1
D2

E6

16

Linear Meter, O-100% Scale

Mounting Bracket for Mounting to 2" Pipe

Mounting Bracket for Panel Mounting
Flat Mounting Bracket for Mounting to 2" Pipe

Side Vent/Drain, Top
Side Vent/Drain, Bottom

CSA Explosion Proof Certification for Class I, Division 2, Groups A and B; Class I.
Division 1, Groups C and D; Class II, Division 1, Groups E, F and (3; Class III (Encl. IV).

FM Intrinsic Safety Approval with Foxboro, Taylor, Westinghouse. Leeds &
Northrup, Honeywell. Measurement Technology, Stahl and Fisher Controls. See

PDS 2360 for Barrier Models.
CSA Intrinsic Safety Approval for approved barriers <30V and >120. Also Foxboro

Spec 200 Converters. See PDS 2360 for Models. Temperature Code T2D.

Other Options. Note: Insert the appropriate Option Codes to .specify any of the

additional Options described in Product Data Sheet 2360.

12 M1 B1 < TYPICAL MODEL NUMBER

ADDITIONAL OPTIONS

All Series 1151 Transmitter Options are described in

Product Data Sheet 2360. These include optional materials,

outputs, tests, etc. Any appropriate Option Code can be
added to the basic 1151 Transmitter Model Number.

ACCESSORY :S-VALVE MANIFOLD (Packaged separalely)

Part No. 1151-150-1:
3-Valve Manifold. Carbon Sleel (Anderson. Greenwood & Co.. M4AVC).

Pad No. 11S1-1S0-2:
3-Valve Manifold. 316SS (Anderson. Greenwood & Co.. M4AVS).

Other Series 1151 Pressure Transmllfer Product Data Sheet:

PDS2255: 1151DP & 1151GP Remote Seals

POS225t 11510P Differential Pressure
POS2257: 1151DP High Differential Pressure

PDS2258: 1151HP High Line Pressure Differential

PDS2260: f151GP Gage Pressure
PDS2261: 1151P Absolute Pressure
POS2262: 1151LLT Liquid Level

POS2294: 1151DR Draft Range Differential Pressure
POS2360 1151 Pressure Transmitter Options

Rosemount POST OFFICE BOX 35129 MINNEAPOLIS, MINNESOTA 55435

PHONE: (612) 941-5560 TWX:910-576-3103 TELEX:29-OI83 CABLE:ROSEMOUII

Revised 9/80,
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I1 I litJtJ

J a ck

1470000

(without pipe)

Eight ton capacity with 1" screw diameter
for use with 2" standard round pipe. To
attach drill pipe 1" from end with
drill. Maximum travel 15", weight 27 pounds.

Also available with wing nut handle.

I I:11L.I IJ’l (.IL.;

Fittings
W/O PIPE

Specifications Complete With Pipe

T-1-11-22 IA 141 21 30 13Y= 9 18

T-1o11-23 11/2 14 24 ::]3 16 9 19

T-1-13-26 1’/, 18 36 47 28 12 23

T-1-13-27 1V, 18 42 53 341/2 12 24
T-1-13-281 1’,’, 18 48 58 40Yz 12 25
T-2-14-31 2 18 36 46 26 12i43
T-2-14-32 2 18 42 52 32 12 44
T-2-14-33 2 18 48 58 38 12 46

T-2-14-34 2 18 54 64 44 12 49

T-2-14-35 2 18 60 70 50 12 50

No. Oil. in. in. in. Lbl.

TRENCH BRACE FITTINGS

T-1-11 I 14 9 15
T-I-13 1 18 11 17
T-2-14 2 18 12 35

2 TRENCH BRACE SCREW END ONLY

T-11 1 14 9 12

T-13 1 18 11
T-14 2 18 12 27

T-2 8

Tank Jacks

10" 12"

8" 10"

6" 6"

lYz’" 1Vz’"

/
Milwaukee Tanl I’ks can be used for leveling
horizontal or v, altanks.

Cat.
TJ.2 TJ-3i TJA TJ-5 TJ-6

No.

Stand 4" 6" 8’" 10" 12"
Height

Height 8" 14"’ 16"
Open

Height 6" 12" 14"
Closed

Screw 6"" 6’" 6"’
Length

Screw
Dii.

II 12

Available with 1400900 Tank Jack Saddle

Milwaukee
Hydraulic Jacks

Cat.

Cap.
Tons(*)

Wt.,
Lbs.(**)

Power
Lift

Screw
Extension

Closed
Height

Extended 4" 19’/,’--119"Height
19"

Oil
Cap. Pts.

() 2240 lb. ton.

Includes handles.

-11/2 H-3 H-5

1 3 5

8V= 14 16

4" 61/4" 6V4’"

3’" 31/2" 41/2"

16." 9y." 83/4"

H-8 !H-10
8 10

’19 23

6’/,’" 6V,’"

,4" 4"

9" 9’"

19"

H-121H-20
12 20

24 38

6’" 7%6

4" 21/2"

9"" 11 ’/8"

191/4" 21%,,

Steel House
Raising Screws

Cat.
No,

SHR-1

SHR-2
SH R-3

SHR-4
SHR-5
SHR-6
SHR-7
SHR-8
SHR-9

SHR-IO
SHR-15

Screw

2x8
2x10

2x12
2x14

2’/= x8

2V=xl0
2Vzx 12

2Vzx 14

2’hx 16

Sust.
Height a.l Wgt.
Overall lOnS Lbs.

12 25 21
14 25 24

16 25 27

18 25 28

12 35 29

14 35 34
16 35 38

18 35 40

20 35 42

22 35 59

6 6 Forged Steel Cap only 6
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FILTER TYPE JOB NAME

NEPTUNE FILTER INSTALLATIONS

I/3CATION

ory University
Lido Beach
Manchester High School
Pulaski Park Pool
Sahm Park Pool
Southeastern MA University

American Chain & Cable
American Chain & Cable
Anaconda Brass Company
Anaconda Company
APS Technical Services
APS Technical Services Ltd.
APS Technical Services Ltd.
gua Gardens
Aquadilla
Aquarium of Cape Code
Arbors at Rye Town
Archbold Municipal Pool
Archives Museum for
As-Salam Hospital
Atrium Health Club
Auburn YMCA-WEIU
Aurora YFCA
Automatic Filter Systems Inc.
Avon Corporation
Babson Recreation Center
Bangkok, Thailand
Barclay Chemical Co.
Barre Swinaing Pool
Beach Point Club
Bearcroft Swim & Tennis Club
Beth Israel Medical Center
Bostx)n Athletic Club
Boston college
Bowdoin College
Boys Club of Waltham
Boys Club of Waterto
Brunswick Naval Base
Burlington YMCA

Callaway Ed. Foundation
Camden City
Camp Allen
Camp Jori

Canajoharie School
Caniesteo High School
Cart’ s Pool
Charlestown Boys Club

Atlanta, GA
Hempstead, NY
Manchester, CT
Holyoke, MA
Indianapolis, IN
North Dartmouth, MA

York, PA
York, PA
Waterbury, CT
Ansonia, CT
England
England
England

Greensboro, NC
San Juan, PR Puerto Rico
W. Yarmouth, MA
Rye, NY
Archbold, OH
Boston, MA
Cairo U.A.R.
Boston, MA
Auburn, NY
Aurora, IL
Totowa, NJ

Wellesley, MA
Thailand
Watertc%, MA
Barre, T
Mamroneck, NY
Attleboro, MA
Newark, NJ
Boston, MA
Chestnut Hill, MA
Brunswick, ME
Waltham, MA
Watertown, MA
Brunswick, ME
Burlington, VT
Hartford, CT
Manchester, GA

Batavia, OH
Point Judith, RI
Vernon, NJ
Canajoharie, NY
Canisteo, NY
Ames, IA
BOston, MA





FILTER TYPE JOB NME LOCATION

Closter Swim Club
Combined Field Army
Ccm. Building
Connellsville ’Area H.S.
Connellsville High School
Cordelia Park Pool
Corrick International
Coudersport Recreation
Crestwood Country Club
Cumnins Engine Ccgany
Danbury Regional YFCA

Danbury YMCA
Darien Community YMCA
Darien YMCA
Davenport Club
Deen Morita Plumbing
Deepwater Operating Co.
Deer Lakes High School
Denver Athletic Club
Donley Center
Dorchester House
Double Oaks Park Pool
Douglas Country Club
Drumlins Golf Club
E. Millinocket Swimming Pool
Ebster Park
Eisenhower Center
Elmira Municipal Pool
Elmridge Swim Pool
Enrico Fermi High School
Essex Ccmunity College
Everett YMCA
Fall River YMCA
Field House
Foran High School
Fort Monmouth
Galliker Dairy ccpany
Gateway Pool
Gateway Sr. High School
Gayle S. Mann Jr & Co.
Gayle S. Mann Jr & CO.
Geneva Family YMCA
Geo. Jr. Republic School
Givaudan Corporation
Gordon’ s Plumbing
Grand Hotel
Greater Lell Reg. School
Green Street Park
Greenfield YMA
GTE Corporation
Hamden-North Haven YMCA
Harrisburg Middle School
Hartford YVEA

Closter, NJ
Uijongbu Korea
New Haven, CT
Connellsville, PA
Connellsville, PA
Charlotte, NC
S. Kearney NJ
Coudersport, PA

Columbus, IN
Danbury, CT

Danbury, CT
Darien, CT
Darien, CT
Pompano Beach, FL
Honolulu, HA
Pennsville, NY
W. Deer Township, PA
Denver, O0
Providence, RI
Dorchester, MA
Charlotte, NC
Douglas, GA
Syracuse, NY
E. Millinocket, ME

Bridgeport, CT
Elmira, NY
Rocky Hill, CT
Enfield, CT
Essex, MD
Everett WA
Fall River, MA
Fort Monmouth, NJ
Milford, CT
Fort Monmouth, NJ
Johnstown, PA
Ames, IA
Monroeville, PA
Richmond, VA
Richmond, VA
Geneva, NY
Grove City, PA
Clifton, NJ
Las Vegas, NV
Cairo Egypt

Greenfield, MA
Norwalk, CT
Hamden, CT
Harrisburg, PA
Hartford, CT





FILTER TYP JOB NAME

Harvard University
Hayden Recreation Center
Hayes Jones Ccm. Center
Hazleton Campus
Hemlocks Outdoor Rec. Center
Hemcks Outdoor Ed. Center
High Plains School
Hillhouse High School
Hillkroft School & Camp
Hirsbhorn Musen
Hospital
Hona Terrebonne YMCA
Huntington High School
Hyde Park YMCA
Intercontinental Hotel
Jack Daniels Distillery
Jewish Conuaity Center
Jordan Anan Plaza Hotel
Kate Gleason Memorial Pool
Keene State University
Keesler AFB
Kennebec Valley YFCA
Killens Pond
Kings College
Kiwanis Pool
Kuwait Banking Company
LaMesa Municipal Pool
Larenbaugh Camp & Rec.
Launcher Lab Building
Lewiston YMCA
Lyccming College
Lynn Boys Club
Magnolia Park
Makah Air Force Base
Manhattan Ccm. College
Mansuring Club
Marlboro High School
Marley Special School
Martin Park Pool
Marywod College
May V. Carrigan School
McCaskey High School
3C Magazine Beach Park
MDC Latta Pool
DC Pool Franklin Field

DC Stoneham Pool
Memorial Blvd. School
Mexico Job
Miami Cargo Service
Middletown MCA
Mifflinburg Municipal Pool
Mikes Pool Plumbing
Millwod Pond

LOCATION

Boston,
Lexington, MA
Pontiac, MI
Luzerne, PA
Amston, CT
Amston, CT
Orange, CT
New Haven, CT
Huntington, NY
Washington, DC
Saudi Arabia Saudi Arabia
}Iouma, LA
Syracuse, NY
Hyde Park, Boston, MA
Saipan

Lynchburg, TN
New Orleans, LA
Jordan Saudi Arabia
E. Rochester, NY
Keene, NH
,MS
Augusta, ME
Cockeysville, MD
Wilkes Barre, PA

Kuwait

Coming, NY
Newport, RI
Lewiston, PA
Williamsport, PA
Lynn MA
Meridian, MS
Neah Bay, WA
New York, NY
Rye, NY
Marlboro, NY
Anne Arundel County, D
East Hartford, CT
Scranton, PA
West Haven, CT
Lancaster, PA

Somerville, MA
Dorchester, MA
Melrose, MA
Stoneham, MA
Bristol, CT

Miami, FL
Middletown, CT
Mifflinburg, PA
Las Vegas, NV
Wethersfield, CT





FILTER TYPE JOB NAME

Modernage Photographic Service
Montibello Hospital
Moores Park Pool
Morial Gym
Moylan High School
Muckelshoot Fish Hatchery
Municipal Pool/Bethlehem
Municipal Swimming Pool
Municipal Swimming Pool
Nautilus Swim Pool Co.
Nautilus Swim Pool Co.
Nautlius Swim Pool Co.
Naval Education Trng Center
NO0 Swimming Pool
New Hampshire Youth Division
New York Aquarium
Nichols College
Noble Inn
Nme/Beltz
North Brunswick Twp H.S.
North End Complex
North Street Swing Pool
North Suburban YMCA
Northern Berkshire YMCA
Norwalk Jewish Com. Center
NRIA Project
Old Colony YMCA
Palisade Pool Project
Patchogue Oil Term. Corp.
Payne Jr. High School
Peace Sun III Program
Pecos High School
Pheasant Run Swim Club
Pittston YMCA
Plainville High School
Polyc Corporation
Polychrcme Corporation
Pmperaug Regional High School
Pool & Christmas Village, Inc.
Porta High School
Poughkeepsie Water Slide
Public School 45

Raoooa Plumbing & Sprinkler
Recreation Dept.
Red Wing Municipal Swim Pool

Ringood, City of
River Processing, Inc.
Riverwood Gunite Pools
Robert Brwn State Park
Robin Hood Park
Roger Williams Park Zoo
ROIOCPAC Code 83/NAS/Oakland

LOCATION

New York, NY
Baltimore, MD
Lansing, MI
Macon, GA
Hartford, CT
Auburn, WA
Bethlehem, NH
Elmira, NY
Rutland, MA
Park Ridge, NJ
Park Ridge, NJ
Park Ridge, NJ
Newport, RI
Jeddah, SA

Manchester, NH
Bronx, NY
Dudley, MA
Atlanta, GA
Nome,
North Brunswick, NJ
Waterbury, CT
Waterville, ME
Woburn, MA
North Adams, MA
East Norwalk, CT
Darman Saudi Arabia
Brockton, MA
Village of Palisade, NE

No. Toncwanda, NY
Riyadh RSAF Air Base Saudi Arabia
Pecos, TX
Cinnamonson, NJ
Pittston, PA
Plainville, CT
Yonkers, NY
Yoners, NY
Middlebury, CT

Petersburg, IL
Poughkeepsie, NY
Manhattan, NY

Puerto Rico
Barre, VT
Red Wing, MN
Ware, MA
NJ

Hazard, KY
Denver, CO
Elberton, GA
Keene, NH
Providence, RI
Oakland, CA





FILTER TYPE JOB NAME

Rutland Plastics
Sachem High School
Sagamore Children’ s Hospital
Saginaw High School
Sandwich Jr. Sr. High School
Saudi Arabia Fertilizer Co.
Saudi Arabia Fertilizer Co.
Smithfield YMCA
So. Providence Rec. Center
Southeast Branch YMCA
Southern High School #70
Spring Brook Park
Springfield YMCA
St. George’ s School
St. Johns Recreation Center
St. Mary’s Country Club
Star Pools, Inc.
Stauffer Chemical Co.
Stauffer Chemical Co.
Stonewall Pool
Suffern St. High School
Sun Valley Swim Club
Syracuse Boys Club
Technicolor, Inc.
Thcpson s Point
Thornburg Holding Co.
TWin Falls YFCA
U.S. Merchant Marine Academy
U.S. Naval Sub Base
University of Hartford
Upper Dublin TOwnship Pool
USN Diving & Salvage
Valley Pool
VASA Organization
Verplanck Pool
Vets Mrorial Park
Walbrook Sr. High School
Ward 6 Pool
Wassaic Development Center
Wayland Swim Club
West Haven High School
West Haven High School
West Point Military Academy
West Roxbury YMCA
Westport YMCA
Wheeling Park H.S.
Wilbur Cross High School
Wildwood Apartments
Willimantic YMCA
Winsted YMCA
Woodbridge Club
Worcester YMCA
WR Grace company
Wykagyll Country Club

LOCATION

Pineville, SC
Lake Rnkonkoma, NY
Melville, NY
Saginaw, MI
E. Sandwich, MA
Dare,an Saudi Arabia
Daman Saudi Arabia
Greenville, RI
Providence, RI
Atlanta, GA
Baltimore, MD
Bedford, MA
Springfield, IL

Brookly, NY
St. Mary’s PA
Wrentham, MA
Chicago Heights, IL
Axis, AL
Manassas, VA
Suffern, NY
Florham Park, NJ
Syracuse, NY
New York, NY
Portlane, ME

TWin Falls, ID
New York, NY
New London, CT
Hartford, CT
North Hills, PA
Panama City, FL
Syracuse, NY
Budd Lake, NJ
Manchester, CT
South Windsor, CT
Baltimore, MD
Holyoke, MA
Wassaic, NY
Wayland, MA
West Haven, CT
West Haven, CT
West Point, NY
West Roxbury, MA
Westport, CT
Wheeling, WV
New Haven, CT
Fairfield, OH
Willimantic, CT
Winsted, CT
Woodbridge, CT
Worcester, MA
Nashua, NH
New Rochelle, NY
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Re: Contract N62470-82-B-2552
Section 15440 Filter Equipment

TO WHOM IT MAY CONCERN:

This is to certify that the filters to be provided on the above
mentioned project are standard manufactured catalog items. All
filters with internal components are NSF tested, approved and
listed for Model 84-2MCSS6 in accordance with standard #50 NSF
#5O33.

All filter tanks to be constructed in accordance with Section
VIII, Division 1 of the A.S.M.E. Code for pressure vessels and
so stamped and labelled.

Vce President

Dated 11/17/84





NCrTUNC oBENSON  ufacturers of Complete Water Treatment Equipment

MANUFACTURERS CERTIFICATE OF CONFORMANCE

TO WHOM IT MAY CONCERN:

This is to certify that the following equipment to be supplied
by Neptune-Benson, Inc. will meet the specification for Project
#05-82-2552; Replace Filters in Pools, Marine Corps Base, Camp
LeJeune, North Carolina

Section 15440; Part 2 Products
2.1 Filter Equipment
2.1.1 Filters two cell all sand

Pressure type
Paragraphs a thru k

Exception: Paragraph i portion "ASTM 316 stainless steel sand
retainers protecting underdrain inlets to prevent
any pass of sand filter media."

Documentation per attached Page 2.

Dated 11/17/84

Juni G
ident

ONE BRIDAL AVENUE, WEST WARWICK, RI 02893, TELEPHONE (401) 821 2200 TELEX 1T 710-382-6402





NEFTUNE
ufacturers of Complete Water Treatment Equipment

Page 2 CAMP LEJEUNE PROJECT
05-82-2552

This reference is the standard specificatiou of another manu-
facturer who fabricates his laterals using drilled holes,
thereby necessitating the use of some type of screen or retainer
to prevent the passage of sand.

If you refer to our calculations you will find that Neptune’s
lateral underdrains are provided with machined openings already
sized to prevent the passage of media through the system without
the use of an additional screen.

We have selected this type of underdrain for a number of reasons:

Our machined openings are spaced much closer than any drilled
openings.
The open area of these single direction machined openings is
much greater than the openings resulting from the criss-
crossed mesh of stainless steel screening.
Precipitated minerals that can accumulate in this type of
equipment tend to adhere more readily to a metallic mesh
formation as compared to single direction machined opening
in smooth PVC material.
The stainless steel mesh over a period of time can bloom or
expand due to the changes in direction of flow and pressure
drops with the possibility of changing the openings in the
mesh.
The stainless steel mesh is usually secured to the PVC laterals
by a heat seal method. Heat sealing in this fashion can reduce
the cross sectional area of the lateral pipe itself thus
reducing the strength of the pipe.
An imperfect heat seal could allow the passage of media through
the drilled opening.

ADDITIONAL COMMENTS

The Neptune type of lateral has been in continuous use and produc-
tion for over fifteen years. Such laterals are used in both our
rapid flow filters (RF) and multi-cell (MC) units. These instal-
lations are located world wide and include some of the most presti-
gious and widely used pools in this country. The new U. S. Naval
Academy pool in Annapolis uses Neptune-s Multi-Cell filters and is
experiencing extended filter cycles. The Indiana State University
pool in Indianapolis, were U. S. Olympic trials were held, claims
outstanding success in water clarity using Neptune Multi-Cell Filters.

Replacement laterals are very seldom required and have never been
replaced because of wear or passage of filter sand.

ONE BRIDAL AVENUE. WEST WARWICK, RI 02893, TELEPHONE (401) 821-2200 TELEX Tr 710-382-6402





NEPTUNE

l.l.l
NEPTUNE FILTER COMPANY

1 BRIDAL AViNUE WEST WARWICK, R.I. 02893

ilnlg||’i|
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CALCULATIONS FOR NEPTUNE lATERAL TYPE UNDERDRAINS

84"OD CHAMBER U.S.M.C. BASE, CAMP

Machined Openings:

Sq. In./Opening:

Openings per Inch:

Open Area/Inch of
lateral Pipe:

Open Area per Chamber:

Open Area of 4" Manifold:

lateral Open Area
Manifold Open Area

.017" wide x 1.5" long

.0255"

5.8

.1479"

81.63 Sq. In.

12.56 sq. in.

6.5

REOOMMENDED FILTER MEDIA PARTICLE SIZE

RANGE .5 to .8 m

.5 nm .01977"

Smallest dimension of filter media particle
of .0197" is greater than slot opening of .017"

ONE BRIDAL AVENUE, WEST WARWICK, RI 02893 TELEPHONE (401) 821-2200 TELEX II 710-382-6402





NEPTUNE-BENSON, INC.
ONE BRIDAL AVENUE
WEST WARWICK, RHODE ISLAND 02893

Rapid Flow Filter Systems for Commercial Service* Models:

36SRF’’ 54SRF’" 72SRF*" 90SRF" 102SRF’"
42SRF* 60SRF** 78SRF** 96SRF** 108SRF
48SRF** 66SRF’* 84SRF’* 120SRF**

36ORF 54DRF** 72ORF** 90DRF** 102DRF

42DRF** 60ORF’* 78DRF** 96DRF 108DRF**

48DRF 66ORF 84DRF" 120DRF

*Listed for 17 gpmlsq.ft.

*’With or without of the following suffixes: SLA (automatically

operated) or SLM (manual single lever linkage; and one of the

following numerals: 3, 4, 6, 8, 10

Multi-Cell Rapid Flow Filter Systems for
Commercial Service Models:
36---2MCSS3 602MCSSA 84--2MCSS6 102--2MCSS6
42--2MCSS3 66---2MCSS4 90--2MCSS6 108--2MCSS6
48--2MCSS3 72--2MCSS4 96--2MCSS6 1202MCSS6

54--2MCSS4 78---2MCSS6

48---3MCSS4 66--2MCSS6 84--3MCSS6 102--3MCSS8
54--3MCSS4 72--3MCSS6 90--3MCSS6 1083MCSS8

60--3MCSS4 78---3MCSS6 96--3MCSS8 120---3MCSS8

Listed for 7 gpm/sq,f.

National Sanitation Foundation

OFFICIAL LISTING

3475 Plymouth Road
P.(). Bo 146#
Ann Arbor, Mlchigaa 41806 U.S.A.
Telephone: .]13.769-8010

NEFTUNE_I ENSON  .  
ONE BRIDAL AVENUE WEST WARWICK, RI 02893 (401| 821-2200 TELEX1T710-382-6402O

DRAWING NO.





FILTER MANUFACTURING

CABLE:WATERFILT PHILA.

TELEX: 753-447

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CONTRACT N62470-82-B-2552

SECTION 15440

PARA. 2.10 INSTRUMENTATION AND CONTROLS FOR

WATER TREATMENT PLANT (BUILDING 20)

DEVIATION REQUESTS

IN--LINE CONTROLS (FILTER EFFLUENT)

We submit for your approval drawing No. A-8784-6 illustrating a

molfieO arrangement of the effluent plping, Venturi meter, control

valve anO isolation valve for the five (5) filters in Duilding 0.

Our experlence in other smilar aDplicaions as sown tat an

isolation valve wen mounteO Before te Venturi, creates sgnlfican
turDulancen te flow of water causing oscillating Venturi sensing

resulting in excessive "hunting" of the controller an control valve

resulting in premature wear.

Fo tns eason ou setcn now Oeicts the isolation valve locate
Q

0ownsream of the Venturi tu0e an control valve.

The control valve slze as been OecreaseO from 10" to 8" as our

eperiee as inicateO tat ts will also provide beter control
characteristics.

Refer to Pratt letter of NovemBer 13, 1984 discussing valve suOmlttal
an evlaos.

FILTER CONSOLE

I aitlo we offer rawing No. 6950--4 illustrating the propose
filter operating console wnlcn wzll Be constructe of fiberglass

instea of steel as mentoneO in the specifications. Note tat tis

wll provi0e superior resistance to moisture. We nave successfully

insalleO tis type of Fischer and Porter Console (catalog cuts
attace) in many waer plants. Te construction of ts console

(although a ifferent moel) is substantially te same as te

ferglass consoles we installe at te Cap LeJeune Water Plant

(HolcomB Blv0.) in 1971.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897





;1$1 FILTEFI MANUFACTUIING COMPANY

Contract N62470-82-B-2552, Sectlon 15440
Para. 2.10 Instrumentation & Controls (Builaing 20)
Deviation Requests Continued

Drawings No. A-8784--4 and A-8784-5 are enclosed to illustrate the
indicators for Dackwas flow and eadloss. They ape of our own
manufacture.

The specifications call for a separate indicator ana controller for
each of te five (5) effluent control systems. We propose to utllize
a combination unit (Flow Indicating Controller) Because of space
limitations on the Console.

We popose to provide a meas of stopping and starting the wash water
pump at eac console as well as providing local control.

Backwas Flow Rae InOicatos nave been shown on each console in lieu

of one (i) 24" circular lal indicator wall mounted. This is

consistent with our usual practice an will be Beneficial to te
operator.

As was iscussed By ou Mr. Walter Trapnell and Your Mr. H. F. Wite

III this past summer we nave suDstituted, in lieu of BIF equipment,
various manufacturer’s instruments as listed below.

B.
C.
D.

Controller Fscher and Porter
Indicator RoBerts Filter Mfg. Co.
FLow Transmitter Rosemount
Healoss Transmitter Rosemount

Te aove Oeviations will result in no cost change to te Naval

Command.

We respectively request you approval of te a0ove.

RoBerts FIt Mfg. Co.
Date





CONTRACTOR’S SUBMIrAL TRANSMITTAL
LANTDIV NORFOLK -4355/3 (Rev. 11-80)

FROM CONTRACTOR

r,m..L,,, t’IL i’ .....
TO

CONTRAC* NO /TRANSMITTAL NO

POJ:CT TITLE AND LOCATION

DATE

CONTRACTOR USE ONLY

"List only one stcilicmt#on divtaon per tore.

List only one ol the Iollowmg cetegores on each transmittal form.
and indicate which is being submitted

[] Contractor Approved I- OlCC A.oval ’ Deviation/Substitution

For OICC Approval

PROJ. SPEC SECT ITEM II)NTIFICATION

& PARA. end/or (Tyl)e,, modet ;to., Mtg. name, 9. or

PROJ. DWG. NO. eemir)

. "’’ -,’l._. "3,’

:-

CONTRACTOR’S COMMENTS

REVIEWER USE ONLY

"’ACTION CODES
A-Approved
D-Disapproved
AN-Approved as noted
RA-Recelpt acknowledged.
C-Comments
R-Resubmit

ACTION REVIEWEWS
CODES INITIALS

CODE ANO DATE

A-E (1)





FILTER MANUFACTURING

CABLE:WATERFILT PHILA.

TELEX: 831-439

COMPANY
P.O. BOX 167 DARBY, PENNSYLVANIA 19023 (215) 583-3131

CERTIFICATE OF COMPLIANCE

CONTRACT NUMBER

N62470-82-C-2552

PROJECT SPECIFICATION SECTION 15440

PARAGRAPHS 2.1 AND 1.1.1

It is nePeoy cePfeo tna Cne (euomen/macePai) shown ano maPeo

tns suomtCal s tna
No. N62470--82--C--2552

suOmitCeO for Oovernmen aooPoval.

MUNICIPAL AND INDUSTRIAL WATER AND WASTEWATER TREATMENT SYSTEMS SINCE 1897









Db Jbl Eng. gement Couplings

Standard double engagement couplings accommodate both
offset and angular misalignment.., or a combination of the t
as well as end float.
Ideal for all horizontal, close coupled applications including
fans, overhead cranes, conveyors, steel and paper mill equipmet
Larger and fewer fasteners for easier assembly make the
Type G20 exposed bolt sleeve design the preferred design for
most industrial applications.
Adaptable with limited end float kits for use on sleeve bearing
motors. See limited end float service manual for dimensions.

Type G20
Exposed Bolts

Type GIO Shrouded Bolts furnished-only when specified on order

SIZE
r

IOIOG
1015G
1020G
I025G

1030G
1035G
1040G
I045G
10$0G
1055G
1060G
1070G

HP per: Max
100 Speed
rpm rpm

27:6500
50 56O0
9O 5OOO

150 4400
230 3900
350 3600
480 3200

650 2900
850 2650
100 2450

1600 2150

Max #

B0re
Sq Key)i

2.375
2.875
3.625

4.125
4.875
5.750
6.500

7.000
7.750
8.7501
10.000

Min
Bore

.75
1.00
1.25

1.50
2.00
2.50
3.00

3.50
4.00
4.50
5.00

CplgWtWith Lube
No Bore--lb Wt

GI__O G20 Ib

20 .16
30 35 .25
55 65 .50

85 95 .80
135 150 1.20
195 215 2.00
280 300 2.30

390 420 3.90
525 550 4.90

675 7.00
1070 9.60

All sizes will be furnished Type G20 unless otherwise specified
Sizes 1060 and 1070G available only as Type G20.
Consult Factory for higher speeds.

A

6.00
7.00
8.38

9.44
11.00
12.50
13.62

15.31
16.75
18.00
20.75

order.

’APPROVED
APPROVED &S NOTED
DISAPPROVE_.

TRACT RQUREbIEMTS UNLS" HE
TOR CALLS ATTENTION TO i,N? SUPPORTS’;

DEVIATION.--THE CONTRACTOR SVALL
RESPONSIBLE FOR PROVIDING PR
PHYSICAL, DIEISIONS WEGH’IS,
TtON OF TR.A.DES. ETC., AS REOUIRED

--GAP
C L’ C D

LUBRICATE
THRU SLEEVE

I

4.00
5.00
6.25

7.37
8.63
9.75

10.93

12.37
13.56
15.12
17.75

C

1.94
2.44
3.03

3.59
4.19
4.75
5.31

6.03
6.62
7.41
8.69

DIMENSIONS INCHES

D

3.40
4.14
5.14

6.00
7.00
8.25
9.25

10.00
ll.00
12.00

114.00

H

4.1 .75 1.88
4.S .75 2.34
6.1 .86 2.82

7.1D .86 3.30
8.2 1.12 3.84
9J0 1.12 4.38
0J9 1.12 4.84

2.( 1.50 5.54
,3.16 1.50 6.22
4.zl 1.00 6.66
6.i3 1.12 7.70

M

2.40
3.00
3.60

4.20
5.10
5.70
6.50

7.20
8.00
9.00
1030

GAP

.125

.125

.188

.]88

.250

.250

.312

.312

.312

.312

.375
Couplings normally furnished with overage interference fit
per inch of shaft diameter, unless otherwise specified.

SIZE

IOIOG
1015G
1020G
1025G

I030G
1035G
1040G
IO45G

105OG
1055G

1070G

Dimensions for reference only and are subject to ha.ge without notice
unless certified.

8" BULLETIN 451-110





ACCESSORIES

SLEEVE

SEAL

HUB

A STD. INTERFERENCE FIT
THRU l-lit" NOM. SHAFT DIA. -.OOIl-.O00S

OVER I’l/Z" TO 3 NOM. SHAFT DIA. -.OOZ/-.OOI

OVER 3" TO 4" NOM. SHAFT DIA. -.003/-.0015
OVER q‘= TO 5" NOM. SHAFT OIk -.003/-.002

OVER 5" TO &= NOM. SHAFT DiA.

CLEARANCE REO.’O

COMMON PARTS
PART

SLEEVE

HUB

DWG. NO. NOTES

AOO,,.&. #G9 (I) SET PER UNIT

kOOB-3:I:I:GB (2) REQ’D PER UNIT

AOOB-K.o"( " (2} REQ’D PER UNIT

(2) REQ’D PER UNIT

NOMINAL
SHAFT DIA. KEYWAY KEYWAY

REVISED BORE
SPEG. NOTES.,/

#08

AOOC  A





QJAUTY COTRCL PROCDURF.
QCP NO. 530 RIV. NO. 1

TITLE: STANDARD PAINTING PROCEDURE

PURPOSE:

SCOPE:

PROCESS:

This procedure describes the standard steps taken in the
preparation for and painting of pumps.

This procedure is applicable for E.P.D. pumps.

A.. Surface Preparation

Hand and Power Tool Cleaning- Remove all loose rust, scale, weld
splatter and other foreign material by one or more of the following
methods:

a. Power Tools
b. Hand Chipping
c. Scraping
d. Sanding
.e. Wire Burshing

Solvent Cleaning Remove all oil, grease, dirt, soil and other
contaminants by cleaning with Varsol, Acetone or equivalent.

Surface Irregularities Small surface pits and surface
’rregularities are smoothed using Martin Senour #6375 Red Oxide
Lacquer Glazing Putty or equivalent.

B. Paint Application

1. Paint shall be applied with cl.=an standard spraying equipment
or clean brush as necessary.

Unless otherwise specified on the Factory Order, all surfaces
to be painted receive a minimum of 1.0 .mils of Goulds standard
A.D. enamel (Voplex #450-13537, End Suction pumps or Voplex
#450-21170, Double Suction pumps).

DATE OF ORIGINAL ISSUE May 9, 1977

DATE OF REVISION 9/27/83

Forn h’o. 9609-(C

Mfg.,

Markt.

Mat’l





GOULDS PUMPS, I NC.
SENECA FALLS NEW YORK 13148

Certificate of Conformance
Customer Roberts Filter Manufacturing Co.

Serial No. 273B632 Size 14xl6-18

Customer’s Pump Description Backwash P=p

Cust. P.O. No. 35366-2093

Specification
Model No. 34lS s

We certify that the customer’s Purchase Order re-
quirements have been complied with and the mate-
rials used in the construction of the above described
pump(s) and/or part(s) are in accordance with the
specifications.

Applicable for repair parts: We certify that repair parts
are new and unused and are equivalent and/or inter-
changeable with original parts as supplied on the orig-
inal Pump Order.

Quality Assurance Department
Date //- &8*/

Form QA-14q-A 11/80





GOULDS PUMPS
ENGINEEFlED PFIODUGTS DI’ISION

F/
APPROX. BASED ON ENCL.
MOTORS

LiNG GUARD
NISHED BY:

60ULDS
OTHERS

MODEL 5415 "S" GROUP
WITH STEEL BEDPLATE

R.H. ROTATION FURNISHED RIEN CHECKED

SUCTION

7

QTY. I SIZE
OF HOLES

,’1" NPT
_

DRAIN

XA-------,-I

L.H. ROTATION- FURNISHED WHEN CHECKED r----]

DIMENSIONS DETIMINED BY MO]OI | DIMENSIONS DETERMINED BY PUMP DIMENSIONS DETERMINED BY B:DPLATE ANSI ILANGE-’DIM_NSlONS (FLAT FACE
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Goulds Model 3415-DV Single Stage, Double Suction, Dual Volute Pumps



Goulds Model
3415-DV
Double Suction Pumps Designed
for Wide Range of Services

Capacities to 19,000 GPM (4270 m3/h)
Heads to 570 feet TDH (174 m)
Temperatures to 275 F (135 C)
Pressures to 275 PSIG (19.3 kg/cm2)

Design Features
Horizontally Split Casing Suction & Discharge
Nozzles in Lower Casing Ease Inspection and
Repair.

Double Suction/Dual Volute Design Assures
Axial & Radial Balance; Long Life--Low
Maintenance.

Enclosed Impellers Hand Finished &
Dynamically Balanced.

Wear Rings Easily Replaced, Protect Against
Casing Wear. Hooked Design for High Efficiency
and Low NPSH.

Maximum Parts Interchangeability Reduces
Inventory Requirements.

Suction & Discharge Common Centerlines
Simplify Plant Design.

Services
Process Quench Water, Stripper Bottoms,
Reboiler Circulation, Cooling Tower

Pulp & Paper Primary and Secondary Cleaner,
Filtrate, Mill Water Supply, Fan Pump, Headbox
Supply

Primary Metals Cooling Water, Quench,
Lubricating Systems for Rolling Mills, Leaching

Municipal High Lift, Low Lift, Filter Wash Water,
Waste Water, Raw Water

Utilities Cooling Tower, Component Cooling,
Service Water, Recycle Water, Chemical Cleaning

Marine Bilge and Ballast, Cargo, Cooling
Service, Fire Pump
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Item
No.

100

101

103
105
106
107

109A
111A
111B
112A
113A
114
114A
115
116

119A
120
121
122

124
125
126

127
130
131

No. Req’d
per Pump

Upper
Iower

2
2
Set
2

2
2

2
2

2

2
2
2

2

Part Name

Casing
Impeller
Wearing Ring--Case
Lantern Ring
Stuffing Box Packing
Quench Gland
End Cover--(Thrust End)
Bearing Cap, Ball Bearing
Bearing Cap, Sleeve Bearing (Not Illustrated)
Ball Bearing--(Thrust End)
Breather
Oil Ring, Ball Bearing
Oil Ring, Sleeve Bearing (Not Illustrated)
Bearing Shell, Upper (Thrust) (Not Illustrated)
Bearing Shell, Lower (Thrust) INot Illustrated)
End Cover (Coupling End)
Bearing Shell, Upper (Coupling) (Not Illustrated)
Bearing Shell, Lower (Coupling) (Not Illustrated)
Shaft

Bronze All
Fitted Iron

1003 1003

1103 1000

1102 1000
1102 1000

Material

All
Bronze

1103
1103

AIIIronAll
316SS

316SS Rot. El.

316 1003
316

1102 316
1102 316

Asbestos
1102 10001 1102 316

1000

1000
1000

Steel
Steel
Brass
Brass

1000

316SAE 4340
Sleeve Nut (Right Hand)
Stuffing Box Bushing
Shaft Sleeve

1102 1000
1102 1000
11104 1000
1102 1000
1102 1000

Case Wrg Ring (For Imp. w/Imp. Rings) (Not Illustrated)
Sleeve Nut (Left Hand)
Pedestal

1102 316
1102 316
11104 316
1102 316

1102 316
1000

134A
136
139
142

159
160A
168A

178

210

229

248

2 Bearing Housing 1000

Bearing Lock Nut (Ball Thrust Bearing)
Dust Cover, Otr.

2 Impeller Ring (Not Illustrated)
Dust Cover, In. (Coupling)

2 Bearing Cover (Inboard)
Ball Bearing--(Coupling End)
Impeller Key

2 Gland Packing
4 Swincj Bolt (Not Illustrated)
2 Oil Thrower

Steel
1000

11o2 1ooo1 11o2 316
1000

1000
Steel

AISI 303

Steel
Lubricated Asbestos

AISI 316

1000
251 2
320 6

323
324
351 2
355 4
360 2
360A 2
382
412A 2
449 3
495 2
497 2

Sight Oiler (Not Illustrated)
Set Screwlmpeller Wearing Rings
Sleeve, Oil Ring (Thrust)
Sleeve, Oil Ring (Coupling End)
Gasket, Case (Not Illustrated)
Hex Nut--Swing Bolt (Not Illustrated)
Gasket, End Cover

Steel & Glass
316

1000

1000
Asbestos

316
.0045 Paper

Gasket, Bearing Housing Cover
Bearing Lock Nut (For Ball Bearing Coupling End)
O-Ring--Impeller
Vent Cock
Retaining Pin (Oil Ring)
O-Ring, Sleeve Nut

.0045 Paper
Steel

Buna Rubber
Brass 2 Brass 13161

Steel
Buna Rubber

Materials of Construction

1000 Cast Iron ASTM A48 Class 25

1003 Cast Iron ASTM A48 Class 30

316 Cast Stainless ASTM A296 Gr. CF-8M
Wrought Stainless ASTM A276 Type 316

303 AISI Type 303 Stainless Steel

group 1104, M group 1102. 2Vent cock not furnished.

Material

1102

1103

1104

Cu %

84-86

87

81-85

Sn % Pb % Zn % Ni % P %

4-6 4-6 4-6

6 4.5 1.75 0.75

6.3- 6.0- 2.0- .5 .15
7.5 8.0 4.0 Max. Max.
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Custom Built Pumps/Standard Parts

GROUPM
12 14-18 14 16-18 10 12.22

Weight--Bronze Fitted Bare Pump lb. (kg) 2700 (1225) 2920 (1325) 3300(1497) 3450 (1565) 3400 (1542) 4600 (2087)

Casing Thickness-Volute in. (mm) le (21) 4 (19) 1-s (24) (25) (25) le (29)

Casing Thickneidewall in, (mm) ; (21) 4 (19) .s (24) (25) (25) 1Vs (29)

Maximum Diameter Spherical Solids in. (ram) 7 (22) 1% (35) 1 (29) 7/e (22) 11,t (29) 1 (44)

(I) 36 (137) 50 (190) 69 (262) 100 (380)Casing Capacity--Gallons 45 (171) 59 (336)

16x16-22G&H 18 20-22H

4900 (2223) 5400 (2449)

1 (29) 15 (30)
11/e (29) 1s (30)
21/,= (57) 21s (68)

108 (410) 135 (513)

5% (143)Stuffing Box Bore in. (mm) 5 (127)

Stuffing Box Depth to Bushing in. (mm) 4% (117) 4% (117)

Stuffing Box Packing--Size in. (mm) % % (16 16) % % (16 16)

Stuffing Box---No. of Rings 5 (127) 5 (127)

Width of Lantern Ring in. (mm) 1/4 (32) lV,= (32)

Shaft Diameter at Impeller in. (mm) 3V4 (83) 34 (95)

Shaft Diameter at Sleeve in. (mm) 31/4 (83) 3/4 (95)

Shaft Diameter at Coupling in. (mm) 2V4 (57) 24 (70)

Outside Diameter of Sleeve in. (mm) 3/4 (95) 4% (111)

Ball Bearing--Coupling End MRC-312S MRC-315S

Ball Bearing--Thrust End MRC-5312 MRC-5315

Maximum Total Working Pressure PSi (kPa) See Pressure-Temperature Chad Supplemental Engineering Data

Maximum Test Pressure PSI (kPe) 15(P., of Working Pressure

Bearing Centers in. (mm) 39 (1) 44 (1.12)

Maximum Shaft HP per 100 RPM HP (Kw) 46.5 (34.7) 89.0 (66.4)

Maximum Liquid Temperature w/o Quench F (C) 180 (82)

Maximum Liquid Temperature w/Quench F (C) 275 (135)

180 (82)
275 (135)



Dimensions Model 3415-DV
Dimensions in inches and (ram). Not to be used for construction.

MINIMUM HEADROOM REQUIRED TO

<> REMOVE UPPER HALF CASING
L

01
YY "I X

Pump
Size

8 10-221"

S
12 14-181-
14x 16-18

16 18-18

10 12-221"
14 16-22H

M
16 16-22G&H
18 20-22H

25
26 423/4 301r6 (635.___.) 111/2 61/8 11/8 41/2 41/4

{660) (1086) (786) 30 ’,292) (156) (29) (114) (108)
(762)

481/4 3&6 34 13 71/4 11/4 41/2 41/2(73602) (1226 (864) ’=330) (184) (32) (114) (114)(891)

Nay U

441/2 301/2 21 24
’,1130) (775) (533) (610)
43s 27s 13 22 25

56 II106’, (700) 201/8 (330._) 25s 1/2Xl/4 21/4 (559) (635)
(1422) 501/2 291/2 (511) 15 (637) (13 6) (57) 17 271/2

’,1283’, (749) 381) (432) (699)
51 30 18 29

I1295) (762) (457) (737)
541/4 311/4 14 25 26
’1378): (794) (356.__) (635) (660)
571/e 341/e 161/2 25 30

63s I1451’. (867) 227/8 (419) 28 %x’o 23/4 (635) (762)
(1602) 573/4’34’4 (581) 171/2 (711) (16x8) (70) 27 32

I1467) (883) (445) (686) (813)
581/8 351/e 18 29 34
,1476) (892) (457) (737) (864)

1"8". 10", and 12" discharge flanges (iron and bronze casings only) 250 lb. ANSI standard.

&M Group dimension for ring oil lubricatod sleeve bearing is 321/2’’.
Note: Coupling Guard is pump mounted (Guard is Optional.)

Pump
Weight

2700
(1225)
2920
(1325)
3300
(1497)
3450
(1565)
3400
(1542)
4600
(2087)
4900
(2223)
5400
(2449)

8
(203)
10

(254)
12

(3O5)
14

(356)
16

(406)
18

(457)
2O

(508)

ANSI 125 Lb. Drilling

O.D. 3.C

131/2 113/4 1% 8
7/8

(343) (298) (41) (22)
16 141/4 17/e

(406) (362) (48) 12
(25)

19 17 2
(483) (432) (51) 12

(25)
21 183/4 21/e 11/e

(533) (476) (54) 12
(29)

231/ 21Y4 21/4 11/8
(597) (540) (57) 16 (29)
25 223/ 2 11/4

(635) (578) (60) 16 (32)
27V2 25 21/2

20
11/4

(699) (635) (64) (32)

*Thicknesses 250 lb. Flange Ratings.

ANSI 250 Lb. Drilling
o. Hole
tole Size

15 13 1.% 12(381) (330) (41) (25)
171/2 151/4 17/s
(445) (387) (48) 16

(29)
201/2 17% 2 16

11/4
(521) (451) (51) (32)
23 20114 21/8 11/4

(584) (514) (54) 20 (32)
251/2 221/2 21/4

(648) (572) (57) 20 (35)
28 243/4 23/8

(711) (629) (60) 24 (35)
301/2 27 21/2

24(775) (686) (64) (35)

Purpose

Suction Chamber Vent

Stuffing Box Seal Ring Conns.

Gland Quenching Conns.

Stuffing Box Overflow Conns.

Casing Vent

Casing Priming Conn.

Gage Corms.

Casing Drains

Oil Drains

Seal Pipe Corms. Casing

:[:1" plug tapped for 1/4 vent fitting.

1".1:
(25)

4
3/e"
(1o)
%..4
(10)

2
4"
(9)
1/4"

(6)

1"
(25)

4
1/’

(6)

2 (13/)
2

V4"
(6)

2 "(10)
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GOULDS PUMPS

Installation, Operation and Maintenance Instructions

MODEL 3415



FOREWORD

The design, material, and workmanship incorporated in the construction of Goulds Pumps makes them capable of giv-
ing long, trouble-free service. The life and satisfactory service of any mechanical unit, however, is enhanced and ex-
tended by correct application, proper installation, periodic inspection and careful maintenance. This instruction manual
was prepared to assist operators in understanding the construction and the correct methods of installing, operating and
maintaining these pumps.

Study thoroughly Sections I, II, III and IV and carefully follow the instructions for installation and operation. Sections
V and VI are answers to trouble and maintenance questions. Keep this instruction manual handy for reference. Further
information can be obtained by contactln9 the Engineering Application Division, Goulds Pumps, Inc., Seneca Falls, New
York or your local branch office.

WARNING: Goulds Pumps, Inc. will not be liable for any damages or delay caused by failure to comply with the
provisions of this instruction manual.
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SECTION I--- INSTALLATION
Io A. DESCRIPTION OF UNITS

Reference is made to several different types of pumps in the following text. To enable the reader to associate
these terms to his particular unit, photographs of typical units with an identifying description are shown below.

CLOSE
COUPLED HORIZONTAL

Frame Mounted "Back Pull Out" Double
End Suction End Suction Suction Multistage

VERTICAL

I.B. STORAGE, UNCRATING &
HANDLING

STORAGE
Goulds normal domestic storage preparation is suit-

able for protecting the pump during shipment in
covered trucks. It also provides protection during
covered storage at the jobsite, and for a short period
between installation and start-up.

If the pump is to be idle and exposed to the elements
for an extended period, either before or after installa-
tion, special precautions are required. One approach is
to provide special preservatives and wrapping before
shipment. However, after installation, the protective
wrappings will have been removed. Therefore, applica-
tion of preservatives after installation is considered
good practice. The driver and coupling manufacturers
should be contacted for recommendations on preserva-
tions and protection procedures.

It is considered good practice to rotate the shaft on
pumps which contain ball or roller bearings approxi-
mately 30 every few weeks.

UNCRATING
Care should be taken when uncrating pumps. If

shipment is not delivered in good order and in accord-
ance with the Bill-of-Lading, note the damage or short-
age on both receipt and freight bill. MAKE ANY
CLAIMS TO THE TRANSPORTATION COM-
PANY PROMPTLY.

Instruction sheets on various components as well as
the Instruction Book for the pump are included in the
shipment. DO NOT DISCARD!

HANDLING
Care should be used in moving pumps. Pumps

should not be hoisted by eyebolts. These eyebolts are
used for removing upper half casings or back pull out

assemblies for maintenance and inspection. Bedplate
mounted units should be slung under bedplate (under
pump and driver).

I- C. LOCATION
Pumping unit should be placed as close as practical

to the source of supply. Floor space and head room
allotted to the unit must be sufficient for inspection
and maintenance. Be sure to allow for crane or hoist
service. On horizontally split case pumps, always allow
sufficient head room to remove the upper half casing.

I- D. INSTALLATION "CLOSE.
COUPLED" AND "VERTICAL"
PUMPS

"CLOSE-COUPLED"
A "close-coupled" pump may be mounted horizon-

tally or in a vertical position provided motor is above
pump. The unit should be bolted to a concrete founda-
tion or an adequately supported structure, substantial
enough to absorb any vibration and to form a per-
manent rigid support for the unit. All units have hold-
down bolt holes in the motor feet and pump/adapter
feet. Depending upon the motor frame, the pump or
adapter feet may be higher or lower than the motor
feet. Shim as required, then bolt all feet securely to
support or foundation. Since the pump is mounted on
the motor, permanent alignment is "built in". No sub-
sequent alignment is necessary.

"VERTICAL"
Vertical pumps may be mounted directly on a pit,

using either the pump support plate only or in conjunc-
tion with a pit or tank cover. The units are shipped
completely assembled except for motor, pit cover (if
any), and float controls. Check all bolts and nuts on
the entire unit to make sure they are securely tightened.
Connect float and controls as shown on Sectional View
in Section VIII-D.



Installation must be done with care to avoid damage
and insure proper operation. It is recommended that a
man be stationed inside the pit, whenever possible, to
assist in the initial installation.

Lower the asembled pump (less motor) carefully
into the pit. Guide unit carefully so that it does not
strike sides of pit. When unit is in place, level the sup-
port plate. Shim under support plate as required. Pump
must hang perfectly vertical to avoid placing a bending
stress on the unit.

The support plate should be bolted to an adequately
supported structure, substantial enough to absorb any
vibration and to form a permanent, rigid support for
the unit.

Place motor on motor support and tighten bolts
(with lock washers) snugly.

Alignment of the coupling is of extreme importance
for trouble-free mechanical operation. Check for align-
ment by laying a straight edge across coupling hubs at
four points 90 apart. See Fig. 1. When the straight
edge rests evenly at all four points, the coupling is
aligned.

---COUPLING
COVER

.....STRAIGHT

Figure 1
244*94

The machined faces of the motor support and motor
will provide angular alignment. However, any foreign
material or burrs on the surface will destroy this align-
ment. Make sure surfaces are clean and smooth.

E. INSTALLATION "HORIZONTAL"
PUMPS

Bedplate mounted units are normally mounted on a
concrete foundation of liberal thickness poured on a
solid footing, using a one-three-five mix. The founda-
tion should be substantial in order to absorb any vibra-
tion and to form a permanent, rigid support for the
pumping unit.

1. The location and size of foundation bolts are

The I. D. of the sleeve should be 21/2-3 times the
bolt diameter. Place a washer between the bolt
head and sleeve to hold bolts. See Fig. 2.

Stuff waste around bolts to prevent concrete from
entering between bolt and sleeve. Bolts should be
of sufficient length so that they project through
the nuts approximately 1/4" after allowance has
been made for grouting, bedplate thickness, and
nut thickness.

, JEDPLAT[
LEAVE

4
TO

G[DPLATE GROU LEAVE TOP OF
WEDGES FOUNDATION ROUGH,

AND WET GEFORE
GROUTING,

DAM ONGRETE
OUNOATION

239-82

Figure 2

3. Put the unit in place on wedges. THE WEDGES
SHOULD BE PLACED AT FOUR POINTS AS
SHOWN IN FIG. 3. Some long installations
may require additional wedges near the middle
of the bedplate.

’FOUNDATION

Figure 3
239-78

4. Disconnect coupling between pump and driver.
Note: "Spider-Insert" couplings, as shown in Fig.
4, need not be disconnected.

shown on the outline assembly drawing supplied
for the unit.

2. When unit is mounted on a concrete foundation,
ch foundation bolt. should be installe.d with a



5. By adjustment of wedges, bring the bedplate to
an approximate level and provide the proper dis-
tance above the foundation for grouting (3" to

1/:"). Level or plumb the suction and discharge
flanges. Bring pump and motor shafts into reason-
able alignment making absolutely certain that
motor shaft is not above pump shaft or if it is,
that there is a sufficient thickness of shims under
the motor feet to allow for adjustment during
alignment

6. Tighten foundation bolts, but only finger tight.
Maintain the level of the bedplate. Note: Final
tightening is done after pump is grouted and
grout has set at least 48 hours.

7. Build wood dam around foundation as shown in
Fig.. 2, and thoroughly wet top surface of founda-
tion. Pour grout in hole provided in top of bed-
plate. Use of non-shrink grout is recommended.
Grout should be thin enough to flow out under
the bedplate but not so wet that sand and cement
will separate. Grout should be puddled contin-
uously as it is poured to expel the air and com-
pletely fill the space under the bedplate to the
level of the grout hole. Strike along top of dam
with trowel to give a neat finished appearance.
Allow grout to harden at least 48 hours.

8. Tighten foundation bolts.

9. Tighten pump hold-down bolts.

I- F. ALIGNMENT PROCEDURES
GENERAL

Alignment of the pump and driver is of extreme
importance for trouble-free mechanical operation. The
following are suggested steps to establish the initial
alignment of the unit.

NOTE:
THIS IS AN INITIAL ALIGNMENT. The

final alignment is done after the unit has been run
under actual operating conditions. The final alignment
procedure is outlined in Section III-E and must be fol-
lowed. Make sure motor starting switch is "locked out"
to prevent accidental rotation.

Any coupling manufacturer’s instruction sheets, sent
with the pump, should be studied and used when
installing, aligning, or servicing coupling. Note that
coupling hubs are not necessarily mounted flush with
the shaft ends.

If instructions are not available, the following pro-
cedure may be used. The procedure is given for two
basic coupling types:

1. Flexible Coupling Normally furnished on
all units except "back pull-out". Normally not
assembled (except "spider-insert" type which
are preassembled).

2. Flexible Spacer Coupling Furnished as
standard on all "back pull-out" units. Contains
a removable spacer piece located between coup-
ling hubs.

NOTE THAT ALIGNMENT IN ONE DI-
RECTION MAY ALTER ALIGNMENT IN
ANOTHER. CHECK THROUGH EACH
ALIGNMENT PROCEDURE AFTER MAK-
ING ANY ALIGNMENT ALTERATION.

PARALLEL ALIGNMENT
Unit is in parallel misalignment when the shaft axes

are parallel but not concentric. Shift driver as required.

In order to obtain vertical parallel alignment under
actual operating conditions, the driver shaft may have
to be set higher or lower (using thin shim stock) than
the pump shaft due to differences in expansion rates.
Pump expansion rates vary with pump design. The fol-
lowing is a suggested cold setting for motor driven
units:

Frame Mounted Units

Figure 6
7008

Pumpage Temperature
Above Ambient
Temperature

Ambient
IO0F
200F
300F

Set
Motor
Shaft

.004"- .006" Low

.002"-.004" Low

.000"..002" Low

.000"-.002" High



Pedestal Mounted Units

239-78

86597

Figure 7

Set motor shaft .002"-.004" low regardless of pumpage
temperature.

Casing Mounted Units

Figure 8

Pumpage Temperature
Above Ambient
Temperature
Ambient
100F
200F
300 F
400F
500F

83340

Set
Motor
Shaft

.002"- .004" Low

.000"..002" High

.004"- .006" H!gh

.008" .010" High

.012" .014" High

.016" .018" High
To check the parallel alignment:

1. Flexible Couplings
Place a straight edge across both coupling hubs
at four points 90 apart. The unit will be in
parallel alignment when the straight edge rests
evenly on both halves. See Fig. 9.

Figure 9
70909

2. "Spider-Insert" Couplings
Place a straight edge across both coupling hubs
at four points 90 apart. The unit will be in
parallel alignment when the straight edge rests
evenly on both halves. See Fig. 9.

3. Flexible Spacer Couplings
Place a dial indicator on one hub and rotate that
hub 360 while taking readings on the outside
diameter of the other hub. When indicator does
not deflect more than .002" total, parallel align-
ment is achieved. See Fig. 10.

Figure 10

ANGU/.4R ALIGNMENT
Unit is in angular misalignment when the shaft axes

are concentric, but not parallel. Shim unit as required.

1. Flexible Couplings
The normal "gap" (distance between coupling
halves) is approximately 1,,. However, the
coupling manufacturer’s instructions should be
followed. Insert a "feeler" or taper gauge at 90
intervals on the circumference of the hubs. When
the "gap" is identical within .002", the unit is in
angular alignment. See Fig. 11.

70910

Figure 11

2. "Spider-Insert" Couplings
The normal "gap" (distance between hub and
insert) is approximately 1/16". However, the



coupling manufacturer’s instructions should be
followed. Check alignment by using calipers at

90 intervals on the circumference on the outer

end of hubs. When caliper measurements are

identical, the unit is in angular alignment. See
Fig. 12.

The piping, both suction and discharge, should
be as short and direct as possible. Avoid all un-

necessary elbows, bends, and fittings, as they in-
crease the friction losses in the piping. The size
of pipe and fittings should be carefully selected
and of sufficient size to keep the friction losses
as low as practical.

Figure 12
7092S

3. Flexible Spacer Couplings

Place a dial indicator on one shaft hub and rotate
that hub 360 Take readings from the face of
the other hub. Alignment is achieved when indi-
cator does not deflect more than .002". See Fig.
13.

Figure 13

I.G. PIPING GENERAL

All piping must be supported indepedently of the
pump. The piping should always "line-up" natur-

ally with the pump flanges. NEVER DRAW
THE PIPING INTO PLACE BY USE OF
FORCE AT THE FLANGED SUCTION AND
D I S CHARG E CONNECTIONS OF THE
PUMP, AS THIS MAY IMPOSE DANGER-
OUS STRAINS ON THE UNIT AND CAUSE
MISALIGNMENT BETWEEN PUMP AND
DRIVER.

3. Piping must not be connected to the pump until
the grout has thoroughly hardened and the foun-
dation bolts, as well as driver and pump hold
down bolts have been tightened.

4. When handling liquids at elevated temperatures,
it is suggested that expansion loops or joints be
properly installed in suction and/or discharge
lines so that linear expansion of the piping will
not draw the pump out of alignment.

If such expansion loops or joints are not used,
the forces and moments, due to thermal expan-
sion of the piping system, that can act upon the

pump inlet and discharge flanges must be deter-
mined and must not exceed the limits permissible
for the specific pump in question.

Such installations require extremely careful and

precise attention to hot alignment procedures. See
Section III-E, titled "Alignment-Final."

5. On units handling corrosives, the piping can be
arranged so that corrosives can be flushed from

pump prior to opening unit for service. See Fig.
14. During operation, valves "1" and "3" would
be closed, "2" and "4" open. Prior to dismantl-

ing, dose valves "2" and "4", open "1" and "3".
Introducing water at valve "3" will allow water
to flush pump and drain at valve "1".

Figure 14
59636



I-H. PIPING SUCTION
GENERAL

Properly installed suction piping is of extreme im-

Portance for trouble-free centrifugal pump operation.
1. Use of elbows close to the pump suction flange

should be avoided. Where used, elbows should
be long radius.

On double suction pumps, if an elbow must be
used at the pump suction flange, it must be in a
vertical position only. If an elbow must be used
in other than a vertical position, it is permissible
only providing there is a minimum of two dia-
meters of straight pipe between the elbow and
pump suction flange.

RADIUS ECCENTRIC

ELBOW
SUPPLY CORRECT

(1 USEO)

STRAINER

NEXT TO PUMP

WRONG
ECCENTRIC
REDUCER-WITH
TOP HORIZONTA m

PERMISSIBLE

GRADUALUPWARD
SHOULD

WRONG

Figure 16
239-81

A CENTRIFUGAL PUMP SHOULD NEVER
BE THROTTLED ON THE SUCTION SIDE.

Figure 15
239-81

The suction pipe should never be of smaller dia-
meter than the pump suction. Use of suction pipe
one or two sizes larger than the pump suction,
with a reducer at the pump suction flange, is
desirable.

Reducers, if used, should be ecentric and prefer-
ably at the pump suction flange, sloping side
down.

ECCENTRIC
REDUCER

Suction strainers, when used, should have a net
"free area" of at least three times the suction
pipe area.

Separate suction lines should be used when more
than one pump is operating from the same source
of supply. If it is not possible to have separate
lines, piping arrangement shown in Fig. 17 is
recommended.

RECOMMENDED
(WHEN SUCTION POSSIBLE}

WRONG

Figure 17
239-95



SUCTION PIPING DESIGN FOR LARGE PUMPS

Large units taking their suction supply from sumps
require special attention. A properly designed sump is
a must. The larger the unit, the more important these
considerations become. A 3000 GPM pump should be
considered a large unit.

The following sketches will show the preferred pipe
arrangement within the sump. Pipe should be located
near the back wall of the sump as shown in Fig. 18

and should not be subjected to rapid changes in direc-
tion of the flow pattern.

’3 * RECOMMENDED

.J_ V,, Ifps OR LESS

V. S I/ TO 2D

ALT.

V NOT
0 RECOMMENDED

) _... -’V’ V" 2fps& UP

A IF A LESS THAN

Figure 18 a

RECOMMENDED

ADD WALL THICK-
NESS TO DIST.
ROUND OR OGIVE
WALL ENDS. GAP
AT REAR OF WALL

APPX. D/3

NEITHER
RECOMMENDED

Figure 18 b

Figure 18 c

The velocity of the water approaching the pump
suction pipe should be kept to a maximum of one foot
per second to avoid air being drawn into the pump.
Pump suction inlet velocities and submergence (the
height of the water above the pump inlet) are two
additional factors that must be considered. These fac-
tors vary so greatly with the size and capacities of the
individual pumps and systems that past experience, or
a good reference, should be relied upon in arriving at
these values.

The suction pipe should be sized to obtain a flow
velocity of 4 to 7 feet per second. Changes in flow
direction should be avoided wherever possible, especi-
ally near the pump suction. A reducer at the pump suc-
tion flange to smoothly accelerate and stabilize flow
into the pump is desirable.

Refer to the nearest Goulds representative for fur-
ther information.

INSTALLATIONS WITH PUMP ABOVE SOURCE
OF SUPPLY SUCTION LIFT

1. Keep suction pipe free from air pockets See
Fig. 16.

2. Piping should slope upwards from source of
supply.

3. No portion of piping should extend above the
pump suction nozzle.

4. All joints must be air tight.

INSTALLATIONS WITH PUMP BELOW SOURCE
OF SUPPLY SUCTION HEAD OR FLOODED
SUCTION

1. A gate valve should be installed in the suction
line to permit closing of the line for pump in-
spection and maintenance.

2. Keep suction pipe free from air pockets.



3. Piping should be level or slope gradually down-
ward from the source of supply.

4. No portion of the piping should extend below
pump suction flange.

5. The size of entrance from supply should be no
smaller than the suction pipe.

6. The suction pipe should be adequately submerged
below the liquid surface at the source of supply.

I-J, PIPING DISCHARGE
1. Gate and check valves should be installed in the

discharge line. The check valve should be located
between the gate valve and pump to permit in-
spection of the check valve. The gate valve is
required for priming, regulation of flow and for
inspection and maintenance of the pump. The
check valve is required to prevent reverse flow
through the pump when the driver is turned off.

2. Increasers, if used in discharge line, should be
placed between the pump and check valves.

3. If quick-closing valves are installed in the system,
cushioning devices should be used to protect the
pump from surges and water hammer.

I-K. CONNECTION OF PIPING
Connect suction and discharge piping to the pump.

Rotate pump shaft several times by hand to be sure
there is no binding and that all parts are free. Recheck
alignment. NOTE: On non-metallic pumps, use gaskets
which are suitable for the flanges. Teflon envelope style
is recommended.

I- L. ROTATION
SERIOUS DAMAGE MAY RESULT IF PUMP IS

RUN IN WRONG DIRECTION. BEFORE COUP-
LING IS CONNECTED, THE MOTOR SHOULD
BE WIRED AND THE DIRECTION OF ROTA-
TION CHECKED. The direction of rotation is mark-
ed on the pump. Make sure driver rotates in the same
direction.

M. CONNECTION OF COUPLING
Connect coupling. Follow the manufacturers instruc-

tions. "Spider-Insert" type couplings are pre-assembled.
If a coupling guard is furnished with the unit, make
sure it is securely fastened.



SECTION II PREPARATION FOR OPERATION

II-A. PUMP BEARINGS
OIL LUBRICATION

Oil lubricated pqmps are not lubricated at the fac-
tory. A high quality turbine type oil, with rust and
oxidation inhibitors, should be used. Constant level
oilers are supplied with most oil lubricated pumps.
They are included in the box of fittings which accom-

panies the pump. The oiler was adjusted to maintain
proper oil level before leaving the factory. The adjust-
ment should be checked in case this setting was dis-
turbed. See Figure 19. Correct dimensions for A and B
are giving in Section VIII-A. Check the assembly
dimension print for proper location.

OIL
LEVEL

/--- I. REMOVE ADJUSTMENT
ASSEMBLY FROM

/ OILER.
2. ADJUST BARS TO DIM.

/’ 3. LOCK IN POSITION.

/ 4. REPLACE ADJUST.
ASSEM. IN OILER.

Figure 19
72531

Under normal operating conditions, an oil of 300
SSU viscosity at 100F. (approximately SAE-20)
should be used. For extreme conditions refer to the
factory or a lubrication expert for a recommendation.

Fill the bottle with the proper grade of oil and re-

place in the oiler housing. Oil reservoir in bearing
housing is filled when an oil level remains in the bottle.
Several fillings of bottle will be required. Never fill
through the oil vent or through the oiler without use
of the bottle.

GREASE LUBRICATION
Grease lubricated pumps can be identified by the

grease .fittings located on the bearing housing. Sufficient
lubricant is inserted at the factory for 2,000 hours of
operation. DO NOT GREASE AT TOO FREQUENT
INTERVALS.

It is suggested that additional or replacement lubri-
cant be added after 2,000 hours or at three-month
intervals.

The lubricant should be renewed in the housings at

least once annually. This should be done when the
annual overhaul is made.

The grease should be of sodium lithium base, NGLI
:2 consistency. DO NOT USE GRAPHITE. Further
greasing instructions are included in Section VIII-A.

"VERTICAL" PUMP BEARINGS
The bearing above the pump support plate is a ball

bearing and is grease lubricated. Follow the previous
instructions for grease lubrication.

The pump steady bearings (below the pump support
plate) are sleeve type and made of various materials

depending upon the application of the pump. See Sec-
tion VIII-A for specific details.

"CLOSE-COUPLED" PUMPS

*’Close-coupled" pumps contain no pump bearings.
The only bearings in the unit are contained within the
motor. Make sure that the motor bearings are properly
lubricated. Refer to the motor manufacturer for
instructions.

II- B. DRIVER BEARINGS
AND COUPLING

Check to be sure that driver bearings are properly
lubricated. Contact the motor manufacturer for lubrica-
tion instructions. Refer to coupling instructions sup-
plied separately for coupling lubrication.

II- C. STUFFING BOXES
PACKING

Before packing the stuffing box, make sure box is
clean and contains no foreign material. If unit has a

metal lantern ring, assembled with the pump, make
sure ring is outside the stuffing box.

Stuffing box packing is furnished in the box of
fittings which accompanies the pump. When packing
the stuffing box, refer to the Sectional Assembly in
Section VIII-D for the arrangement of packing rings
and lantern ring. Depending upon the particular pump
and/or application, the lantern ring may be in the
middle or bottom of the stuffing box, incorporated in
another part or not used at all.



Some packing rings are die-formed and special care
must be taken during installation. To install, twist the
ring sideways just enough to get it around the shaft
or sleeve. DO NOT ATTEMPT TO PULL RINGS
STRAIGHT OUT. See Fig. 20. Another form of pack-
ing ring is the bulk-type packing which is cut to the
proper length. Each piece should be placed around the
shaft or sleeve and the ends of the packing should just
meet to form a smooth, perfect ring. If necessary, the
ends should be trimmed to obtain this fit.

CORRECT WRONG

UFFING BOX PACKING
78-67

Figure 20

There are two basic types of lantern rings Teflon
and metal. Two-piece Teflon lantern rings are supplied
in most units. Install as shown in Fig. 21. Note: 2

pieces make one ring. Notches must face one another
but need not be aligned.

CORRECT

WRONG

Figure 21

TEFLON
LANTERN RING

78-67 & 8477-EL

To pack the stuffing box, install the packing and
lantern ring in the proper sequence. Each ring should
be installed separately. Firmly seat each ring. Use of a
wooden split bushing is recommended. See Fig. 22.
Use gland to jack the bushing and ring into the box.
Stagger joints in each ring 90 Make sure center of
lantern ring lines up with flush tap in the stuffing box.
Any extra rings are spares.

WOODEN

PJ / / / GLAND

8477-EL

Figure 22

Tighten the gland nuts evenly but not tight. Follow
adjustment procedure outlined in Section III-D.

REMOVAL OF PACI(IN

To remove packing from the stuffing box, the fol-
lowing steps should be followed:

1. Remove gland assembly.

2. Remove packing with a "packing hook."

3. Remove lantern ring by inserting a wire hook into
the ring on the outer edge.

4. Clean the stuffing box.

5. On horizontally split case pumps, an alternate
method of removing packing is to remove the
upper half casing. See Section VIII-C. Remove
packing and lantern ring and inspect sleeves. If
deeply grooved, sleeves should be replaced.

MECHANICAL SEALS
When mechanical seals are furnished, the descrip-

tion and identification is indicated on the order write-
ups which are a part of the order acknowledgement,
dimension print, and the packing list. Separate seal
manufacturers’ installation drawings are attached to the
pump. The seals are installed and adjusted at the
factory. The manufacturer’s drawings should be filed
for future use in maintaining the seal and in adjusting
the seal when the pump is disassembled. To properly
prepare the seal for operation, various cooling and
flushing flows may have to be connected. In some cases,
these flows are recirculated from the pump casing; in
others, liquid from an outside source may be used. Con-
nect cooling and flushing flows to seal as directed in
subsequent steps.

II. D. CONNECTION OF SEALING
LIQUID OR GREASE LUBRICATOR
(PACKED BOX)

If the stuffing box pressure is above atmospheric
pressure, and the pumpage is clean, normal gland leak-
age of 40 to 60 drops per minute is usually sufficient to
lubricate and cool the packing and sealing liquid is not
required.

Sealing liquid or grease lubricator is required when:

1. Abrasive particles in the pumpage could score the
shaft or sleeve.

2. Stuffing box pressure may be below atmospheric
pressure due to pump running with suction lift, or
when suction source is under vacuum. Under these con-
ditions, the packing will not be cooled and lubricated
and air will be drawn into the pump.

SEAUNG LIQUID

Sealing liquid may be supplied by recirculation of
pumpage through a line from the casing to the stuffing
box. If the pumpage is abrasive, an outside source of
clean compatible liquid must be used at a pressure of
30 to 50 PSI above suction pressure.

10
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MODEL 3415
SECTION VIII MAINTENA’NCE

VIII.A. LUBRICATION
1. Oil Lubrication (Refer to Section II-A for oil

specifications.) Ring oil lubricated ball bearings
are standard on all Model 3415 units. THE
BEARINGS ARE NOT LUBRICATED AT
THE FACTORY.

OIL
LEYEL

INSTRUCTIONS
I. REMOVE ADJUSTMENT
ASSEMBLY FROM
OILER.

2. ADJUST BARS TO DIM.

3. LOCK IN POSITION.
4. REPLACE ADJUST.

ASSEM. IN OILER.

7231

GROUP OILER SIZE A B

S #3 (4 oz.) %2" V2"

See Construction Deta|ls (VIII-D) for S|ze-Group Des;cjnation.

Sleeve bearings with a ball thrust bearing are op-
tional on the Model 3415. They also utilize constant
level oilers and use the same setting dimensions given
above.

Grease Lubrication (Refer to Section II-A
for grease specifications.) Grease lubricated ball
bearings are optional on the Model 3415. These
units can be identified by the grease fittings
located on the bearing housing end covers.
GREASE LUBRICATED BEARINGS ARE
LUBRICATED AT THE FACTORY. DO NOT
GREASE AT TOO FREQUENT INTERVALS.
To grease bearings:

(a) Remove relief plugs on bearing end covers.
See Figure 5A.

(b) Insert grease through fittings, while shaft is
rotating, until grease appears through the relief
plug holes.

(c) Operate unit for approximately 1/2 hour with
relief holes open to prevent overgreasing. After
1 hour, replace relief plugs.

VIII- B. IMPELLER CLEARANCE
ADJUSTMENT

There is no external impeller adjustment on the
Model 3415.

VIII-C. DISASSEMBLY OF PUMP
To prepare the pump for disassembly, proceed as

follows:

Figure 1A

Oil lubricated pumps are supplied with oilers
which maintain a constant oil level in the bear-
ing housing. See Figure 2-A for oiler location.

(a) Before installing the oiler on the bearing
housing, check the oiler adjustment.

(b) Install oilers.

(c) Fill each oiler bottle with oil and replace in
the oiler housing. Oil reservoir in bearing hous-
ing is filled when oil remains visible in the
bottle. Several fillings of the bottle will be re-
quired. Never fill through the oil vent or the
oiler without use of the bottle.

(a) Shut off all valves controlling flow to and from
pump.

(b) Drain liquid from pump. Casing drain plugs
are located on bottom of casing.

(c) Disconnect all auxiliary tubing and piping.

(d) Disconnect coupling.

(e) If the unit is oil lubricated, remove oil drain
plugs from bottom of bearing housings and drain
oil. Replace plugs after draining.

(f) Remove #ands from casing. If unit has packed
stuffing boxes, unbolt and remove gland halves. If
equipped with mechanical seals, slide glands toward
bearings. Protect lapped stationary seat faces from
damage.

1A



The numbers located on the following figures refer
to the procedure steps. For example, number 1 on
Figure 2A refers to Step 1.

(1,)

Oiler

bell
bearincj$

Oiler

sleeve
bearings

Figure 2A

1. Remove the casing parting nuts. Remove dowel
pins (1A). Loosen top half casing by inserting
four 1"-13NC bolts into parting flange. Re-
move top half casing using the eye bolts. DO
NOT USE EYE HOLTS TO LIFT ENTIRE
PUMP. Exercise care to prevent the gasket from
tearing.

2. Remove bearing caps. MATCH-MARK EACH
BEARING CAP. THEY MUST BE REPLACED
ON THE, SAME END AND IN THE
SAME POSITION ON PUMP DURING
REASSEMBLY.

3. Place sling in position (see Figure 3A) and take
weight off element. Make sure all stationary parts
of rotating element are loose before rotating ele-
ment is removed. It is desirable to rotate casing
wearing rings, stuffing box bushings and bearing
housings 180 to disengage tongue and groove
locks.

A. On units with ball bearings, remove element
and place on padded supports.

B. On units with sleeve bearings, refer to Figure
6A.

(1) Unbolt and remove bearing end cover on
outboard end of pump. Preserve gasket.

(2) Loosen set screws in dust covers and slide
covers away from bearings.

(3) Remove top half bearing adapters and bear-
ing shells. MATCH-MARK SHELLS AND
ADAPTERS AS THEY MUST BE RE-
PLACED ON THE SAME END AND IN
THE SAME POSITION DURING RE-
ASSEMBLY.

(4) Rotate lower bearing shells and adapters to
top of shaft and remove. Oil rings must be
lifted slightly to allow removal of bearing
shells and adapter. Remove element and
place on padded supports.

4. Mark coupling position on shaft and remove
coupling and key.

5. Slide casing wearing rings off element.

6. Loosen set screw and remove dust cover (or de-

flector from coupling end of shaft.

7. The standard bearings are ring oil lubricated ball
bearings. However, grease lubrication and sleeve
bearings are optional. Specific bearing disassembly
procedures for each type are given below. Select
the appropriate procedure and follow it carefully:

SLING

OUTBOARD END

Figure 3A

SLING

/

COUPLING END

4

2A



A. Ring 011 Lubricated Ball Bearings: B. Grease Lubricated Ball Bearings:

3)

[2)

Outboard End

Outboard End

(3)
(2)

Coupling End Coupling End

(a-2)

(a-3)

(a-4)

(a-5)

(a-6)

(a-7)

Figure 4A

Remove bearing end covers and oil rings from
each end of shaft.

Loosen set screws in oil throwers and slide
them toward shaft sleeves.

Unbolt inboard bearing end covers and slide
them toward shaft sleeves.

Slide bearing housings off shaft. Preserve
gaskets.

Straighten "tangs" in lock washers and re-
move both bearing lock nuts and washers.
Slide oil ring sleeves off shaft.

Remove ball bearings using a bearing puller
as shown in Section VI-D, Figure 30. Care
must be taken to prevent damage to bearings.
NEVER USE A HAMMER TO DRIVE
SHAFT THROUGH BEARINGS. Protect
bearings from contamination.

Go to step 8.

(b-l)

(b-2)

(b-3)

(b-6)

(b-7)

Figure SA

Remove bearing end covers. Preserve gaskets.

Slide deflectors toward shaft sleeves.

Unbolt inboard bearing end covers and slide
toward shaft sleeves.

Slide bearing housings off shaft. Preserve
gaskets.

Straighten "tang" in lock washer and remove
outboard end bearing lock nut and washer.

Remove ball bearings using a bearing puller
as shown in Section VI-D, Figure 30. Care
must be taken to prevent damage to bearings.
NEVER USE A HAMMER TO DRIVE
SHAFT THROUGH BEARINGS. Protect
bearings from contamination.

Go to step 8.

3A



C. Ring Oil Lubricated Sleeve Bearings:

Outboard End

5)

(2)

(4

Coupling End

Figure 6A

The first four steps in the disassembly proced-
ure of sleeve bearings are outlined in Step 3.

(c-5) Lift oil rings off shaft.

(c-6) Straighten "tang" in lock washer and remove
outboard end bearing lock nut and washer.

8 10 12 9

(co7) Remove ball bearing using a bearing puller
as shown in Section VI-D, Figure 30. Care
must be used to preven[ damage to bearing.
NEVER USE A HAMMER TO DRIVE
SHAFT THROUGH BEARINGS. Protect
bearings from contamination.

(c-8) Go to step 8.

8. Slide inboard bearing end covers, oil throwers,
dust covers, and deflectors (if any) off shaft.
Protect grease seals on grease lubricated pumps.

9. If unit has mechanical seals, slide glands, with
stationary seat in place, off shaft. Use care to
prevent damage to lapped seal faces. Rotary por-
tion of seal and stuffing box bushing can be left
on sleeve until sleeve is removed. If unit has
packed stuffing boxes, remove packing, lantern
rings and stuffing box bushings.

10. Loosen set screws in shaft sleeve nuts. Using a
spanner or strap wrench, remove sleeve nuts. One
nut has right hand threads, the other left hand
threads. Nuts tighten against pump rotation.
Preserve "0" rings.

11. Smooth shaft with fine emery cloth so sleeves
will not bind upon removal.

12. Carefully slide sleeves off shaft. If pump has
mechanical seals, then rotary portion of the seal
and the stuffing box bushings will be attached to
the sleeve and can be removed later, if required.
Protect "O"-rings located in the end of the sleeve
nearest the impeller.

13. Lightly scribe a line on the shaft near the impel-
ler hub. This will determine the proper position
of the impeller on the shaft. Drive or press im-
peller off shaft. DO NOT DAMAGE IMPEL-
LER HUB SURFACE WHICH IS SEALED BY
SLEEVE "O"-RING..Remove key.

13

9 12 10 8

OUTBOARD END COUPLING END

Figure 7A



PRESSURE TEMPERATURE CAPABILITY
The maximum pressure rating of the pump, includ-

ing the connection of pump and pipe flanges, can be
determined from the char( and table shown below. The
maximum working pressure is dependent upon both
the casing limits and the mating flanges.

The table below references the combination of pump
size, materiaJ and mating pipe flanges to the pressure-
temperature chart. To determine the maximum work-

ing pressure:

(1)

(2)

(3)

Select the proper code designation for the pump
size, material and mating pipe flanges from the

table.

Follow the coded curve on the chart to the de-

sired pumping temperature.

The pressure value shown at that temperature
is the maximum working pressure of the pump
and mating pipe flange combination.

Pump
Size

8 x 10-22
10 x 12-22
12 x 14-18

14x 16-18
14x 16-22
16x18-18
16x 18-22H
18 x 20-22

8 x 10-22
10 x 12-22
12x14-18
14x 16-18
14x 16-22
16x 18-18
16x 18-22N
18 x 20-22

Primp
Casiug
Material

Cast iron
or
rnz

Minimum Acceptable
Staudard* Mating Flanges

BrollZ4 or
ast Iron

Diskarge

260 PSI Flat Face
ast Iron

300 PSi Flat Face
Bronze or Steel

PSI Flat Face
SteelBronze

Cad Iron 150 PSI Flat Face
Steel

12S PSI Cast Iron

316SS

Suction

12S PSI Cast Iron
160 PSI Flat Face
n. xo or e..0

160 PSi
Flat Face Steel

160 PSi Flat
Face Steel

Code

American National Standards InstRute

Note: For pressure requirements above those shown, optional casing materiel, flanges and bolting
are available. Contact the nearest Coulds representative for details.

5A
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VIII-D. SECTIONAL VIEW AND
PARTS LIST

stondord construction with ring oiled boll beorings

449

178

112 148 2’

323

126

106
37

496

122

14

2A

252-42

ring oiled sleeve bearing
with boll thrust bearing

ring oiled sleeve
bearing coupling end

6A

127

impeller with impeller
wearing ring



PARTS LIST AND MATERIALS OF CONSTRUCTION

Hem No. Req.

No. per Pert Name
Pump B.F.
Upper Casing 1003100 Lower

101 Impeller 1103

103 2 Wuadng Ring Ces;ncj 1106

100 Lantern Ring 1102

106 Set stuffing Box Packing
107 stuffing Box Split Gland 1106

109 ’g. Bed Cover Thrust End

Meterlel
316 AI/316

A.I. A.B. SS R.F.

1003 1103 316 1003

1000 1103 316 316

1000 1106 316 316

1000 1102 316 316

1000 1106 316 316
1000"

111 2 Searing Cap
112 Sell Bearing Thrust End

114 Oil Ring

1000
Steel
Bou

119 8rg. End ovar- CpIg. End
SAE

122 Shaft 44Q

12S 2 Stefflng Box Bushing 1102

126 2 Shaft Sleeve !106

127 2 Wearing Ring --Casing (with Imp. Wrg. Ring) 1106

131 2 Pedestal

1000
SAE 316 316 316
434O
1000 1102 316 316

1000 1106 316 316

1000 1106 316 316

1000

134 2 Bearing Housing
136 2 Searing Lock Nut and Loclrwasher

137 Ball Bearing CpIg. End

139 Dust Cover
142 2 Wearing Ring Impeller
147 Shaft Sloovu Nut Loft Hand

148 Shaft Sleeve Nut Right Hand

160 2 Sear;ng End Cover Inboard

161 2 Oil Thrower
178 Impeller Key

1SO0
Stool
Stool
1000

1103 1000 1103 316 316

1106 1000 1106 316 316

1106 1000 1106 316 316

1000
1000

AISI303

210 Gland Packing Lubrlcnted Asbestos

229 4 Swing Bolt (not illus.)
2B1 Constant Level Oiler (not illus.)

Stool AISI 303

White Metal & Glass

320 6 Set Screw Impeller WrB. Ring
323 O;I Ring Sleeve Thrust End

316
leo0

324 Oil Ring Sleeve Cplg. End 1000

361 Gasket Parting Fig. (not illus.)
3SS 4 Swing Bolt Nut (not illus.)
360 Gasket Srg. Bed Cover
360A Gasket Brg. Hsg. Cover Inboard

412 2 O-Rng Imp. Hub
412A 2 O-Ring Sleeve Nut

449 Air Cock
49 2 Retainer Pin (eli Ring)
496 Breather

No. Cu. % Be, %

Asbestos
316

.0045 Paper

.004S Paper
Bunu Rubber

Pb. %

Bona Rubber
Stool Bran 316 Steel

StOO
Stool

z.. % p. % NI. %
4-6
1.7B .0S-.1 S 0.75

.10-.1B

1102 84-86 4.6 4-6

1103 07 6 4
1106 84

Symbol 1000--Cast Ironorrosponds to ASTM A278 Class 2S

1003-Cast roorrosponds to ASTM A278 Class 30

316---Corresponds to AISI Type 316 (Wrought) ASTM A296 CF-BM (Cast}

CONSTRUCTION DETAILS

PUMP

STUFFING
BOX

SHAFT

GENERAL

GROUP "S"
8x10-22 12x14-18 14x16-18 16x13-18 10x12-22

Weight Bronze Fitted Bare 2700 2920 3300 34S0 3400
Pump

Minimum Casing
Thickness Cast Iron
and Bronze
Casing Capacity Gallons 3S SO 70 100 4S

Stuffing Box Bare
Stuffing Box Depth (to Stuff. Box

Bush.)
stung Box Packing (Size)
Stuffing Box No. of Packing

Rings
Width of Lantern Ring 11/4

GROUP "M"
14x16-22 16xlO-22H 18x20-22

4600 4900 S4O0

1,1|" 1V." II,,"

90 110 13S

Shaft Die. at Impeller 31/4" 3"
Shaft Die. in Shaft Sleeve 31/4" 3
Shaft Die. at Couplinq End 21/4" 2
Outside D;a. of Shaft Sleeve 3 43"
Ball Brg. Coupling End MRC-312S MRC-31;
Bull aring rud End MR5312 MRS31S
Max. Total Working Pressure See P.ure Temperature Cha Page 6A.

Max. Test Pressure ISO% of Working Pressure at 100*P,

Bearing Centers 3’ 44"
Max. Shaft H.P. per 100 R.P.M. 46J 89.0

Max. Liquid Temp. without 180 P
Quon(C)hlng

Max. Liquid Temp. with 27* P
)uonching

TEMP.
LIMITS

7A



VIII- E. INSPECTION AND OVERHAUL
1. "O"-Rings Inspect "O"-rings and replace if

damaged. Position them in sleeves and sleeve nuts.

2. IVearing Rings The original radial clearance
between the impeller and the casing wearing rings
is shown on Chart @IA. Clearance between cas-
ing wearing rings and optional impeller wearing
rings is also shown. When hydraulic performance
is reduced substantially, the casing rings should
be replaced.

04-28

6.
Drill "5/16- 18- NC Tap

Holes 120 Apart (both sides)
For 5/16 5/16 Cup Pt. Safety
Set Screws #49514-227
Upset Thds.

CHART IA

Impeller IVearing Rings If the unit has im-
peller wearing rings and it is necessary to replace
the rings:

(a) Remove old rings by removing the three set
screws and pulling ring off hub.

(b) Clean hub and press on new ring.

(c) Drill and tap three holes 120 apart with an
"F" drill and a 5/16" 18NC tap on each ring.
Use 5/16" x 5/16" cup point safety set screws.
Tighten screws and lightly "upset" threads. See
Chart :IA.

(d) Replacement impeller rings are supplied
.020-.030" oversize and must be turned to size
after mounting on impeller. See Chart @IA for
dimensions.

Gasket Inspect flange gasket. If torn or other-
wise damaged, cut a new gasket of 1/64" asbes-
tos conforming to ASTM D-1170 specifications,
Grade po1242oD (Armstrong AN 890 or equal).
Use the upper half casing as a template. Strike
the sheet with a ball peen hammer. This will cut
the gasket against the edge of the casing. The
gasket must cover the entire surface of the part-
ing flange, especially around the wearing ring
locks, or internal leakage from high to low pres-
sure zones in the pump will occur.

Shaft Check shaft for runout to see that it is
not bent. Straighten if required. Bearing seats
must be in perfect condition. Replace if necessary.
Check keyways for burrs or foreign matter.

Impeller Check impeller and replace if there
is:

(a) Excessive erosion, especially on the inlet
vanes.

Material Dimension
PUMP SIZE

8 10-22 12 14-18 14x 16-18 14 16-22 16x 18-22H 18 20-22

8.989"
8.987

10.753"
10.751

.021

.025

12.236"
12.233

.023

.029

12.986"
12.983

.023

.029

16x18-18 10 x12-22

13.986" 10.238"
13.983 10.236

.023 .022

.029 .026

14.852 11.102
14.849 11.100

.023 .023

.029 .027

13.982 10.238
13.979 10.236

.023 .022

.029 .026

14.852 11.102
14.849 11.100

.023 .023

.029 .027

14.234"
14.231

.023

.029

A

B .020 .022 .023 .023 .023 .023
.024 .026 .029 .029 .029 .029Iron & Bronze

C 9.854 12.477 13.102 14.477 15.602 16.477
9.852 12.474 13.099 14.474 15.899 16.474

D .021 .023 .023 .023 .023 .023
.025 .029 .029 .029 .029 .029

A 8.989 10.753 12.236 12.982 14.234 15.355
8.987 10.751 12.233 12.979 14.231 15.352

B .020 .022 .023 .023 .023 .023
.024 .026 .029 .029 .029 .029Steer

C 9.854 12.477 13.102 14.477 15.602 16.477
9.852 12.474 13.099 14.474 15.599 16.474

D .023
.029

15.359"
15.356

.023

.029

8A



(b) Excessive wear on wearing surfaces. If the
impeller diameter has to be cut, it should be dy-
namically balanced. Imbalance can be corrected
by grinding on the outside of the shrouds near
the periphery.

7. Shaft Sleeve The sleeve surface in the stuffing
box area must be smooth and free of grooves. If
grooved, replace. "O"-ring groove in end of
sleeve must be in good condition.

The original diametric clearance between the
shaft sleeve and the stuffing box bushing is .030"-
.034". If this clearance has increased to more than
.050-.060" the sleeve, and at times, the stuffing
box bushing should be replaced.

8. Bearings Replace ball bearings if worn, loose,
rough, or noisy when rotated. See Section VIoB.

9. General All parts should be clean before
assembly. This is especially important at "O’-
ring grooves, threads and bearing areas.

VIII
1.

F. REASSEMBLY
Determine the correct positioning of impeller on
shaft. Facing the coupling end of shaft, determine
proper rotation of unit (clockwise or counter-
clockwise). Figure 8A shows proper relationship
between rotation and impeller vane curvature for
counter-clockwise rotation.

Slide impeller on shaft with key in place. Drive
or press shaft into impeller. DO NOT DAMAGE
END OF SHAFT. Line up impeller hub with
scribe mark made on shaft during disassembly.

Place "O"-rings in grooves in end of shaft sleeves.
Slide sleeves on shaft.

Figure 8A

Place "O"-rings under outer end of sleeves.
Tighten shaft sleeve nuts against sleeves using a

spanner or strap wrench. Tighten set screws in
sleeve nuts.

Slide stuffing box bushings over sleeves. Position
as shown in Figure 9A so that continuous "lock"
is facing towards packing. If unit is equipped
with mechanical seal% carefully slide the rotary
portion on the sleeve and fasten securely. Check
seal manufacturer’s drawing for proper position.
Carefully slide mechanical seal glands, with
stationary seats and gaskets in place, on shaft. If
unit has packing, slide the lantern rings on
sleeves.

This step contains instructions for the installation
of bearings. Select the appropriate procedure as
you did previously in the Disassembly instructions
and follow it carefully.

5

4 3
OUTBOARD END

Figure 9A

9A
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COUPLING END



A. Ring Oil Lubricated Ball Bearings: B. Grease Lubricated Ball Bearings:

Oil

(a-3)

(a-4)

(-)

(a-6)

Oil return

Outboard End

(:

(5A)

Coupling End

Figure IOA

Slide oil throwers and inboard bearing end
covers on shaft.

Install the bearings. Coupling end bearing is

single row and the outboard bearing is double
row. Although different, they are installed in

the same manner. Apply a film of oil to the

bearing seat on the shaft. Start the bearing
square on the shaft. After starting, use a driv-

ing sleeve, such as the one shown in Section

VI-E, to firmly seat the bearing.

Slide oil ring sleeve on shaft against bearings.
Place lock washer and bearing lock nuts on

shaft and firmly tighten. Bend "tangs" on

washers into slots in lock nuts.

Slide bearing housings over bearings and bolt
inboard bearing end covers to bearing
housings. Line up oil return grooves.

Place oil rings in groove on oil ring sleeves
and bolt bearing end covers to bearing
housings. Place dust cover (5A) on coupling
end of shaft.

Go to Step 7.

10A

(b-l)

(b-2)

(b-)

(b-4)

(b-)

Outboard End

Coupling End

Figure 11A

Slide deflectors and inboard bearing end cov-

ers on shaft. Do not damage grease seals.

Install the bearings. Coupling end bearing is

single row and the outboard bearing is double
row. Although different, they are installed in

the same manner. Apply a film of oil to the

bearing seat on the shaft. Start the bearing
square on the shaft. After starting, use a driv-

ing sleeve, such as the one shown in Section

VI-E, to firmly seat the bearing.

Place lock washer and bearing lock nut on

outboard end of shaft and firmly tighten.
Bend "tang" on washer into slot in lock nut.

Slide bearing housings over bearings and bolt
inboard bearing end covers to bearing
housings.

Bolt outside bearing end covers to bearing
housings. Do not damage grease seal on

coupling end cover. Slide dust cover (5A) on

coupling end of shaft.

(b-6) Go to Step 7.



Ring Oil Lubricated Sleeve Bearings:

Outboard End

(1)

(4)

6)

Coupling End

Figure 12A

(c-l) Slide dust covers on shaft.

(c-2) Install ball bearing on outboard end of shaft.
Apply a film of oil to the bearing seat on
shaft. Start the bearing square on the shaft.
After starting, use a driving sleeve, such as
shown in Section VI-E, to firmly seat the
bearing.

(c-3) Place lock washer and bearing lock nut on
outboard end of shaft and firmly tighten.
Bend "tang" .on lock washer into slot in lock
nut.

(c-4) Place oil rings on shaft.

(c-5) Go to Step 7.

(c-6) After rotating element is lowered into the cas-

ing, lift the oil rings slightly and place the
lower half bearing shells and adapter on the
shaft. Rotate the shells and adapters 180

under the shaft and into position. Following
the procedure, place top half shells and adap-
ters in position on top of shaft. MAKE SURE
MATCH-MARKS LINE UP.

(c-7) Bolt bearing end cover with gasket in place
to bearing adapter on outboard end of shaft.

(c-8) Go to Step 10.

7. Install pump half coupling on shaft. Heat the hub
in an oven or hot oil bath until the hub reaches
300F. Slide the hub on the shaft until it is posi-
tioned in the same location as it was originally.
It should line up with the mark scribed on shaft

11A

during disassembly. USE CAUTION WHEN
HANDLING HOT COUPLING HUB. USE OF
ASBESTOS GLOVES IS RECOMMENDED.

8. Clean all "seats" in both lower and upper half
casing.

9. Slide the casing wearing rings onto the impeller.
Make sure that the continuous lock on the upper
half of the rings is facing toward the center of
the impeller.

10. Carefully lower the rotating element into the
lower half casing. If pump has sleeve bearings,
follow procedures (6) through (8) in Step 6C.
Make sure that "double locks" on wearing rings,
bearing housings and stuffing box bushings are
facing up. The unit should settle easily into place.
After the element has been properly seated, rotate
the rings, bearing housings, and stuffing box
bushings 180 so that "double locks" are located
in lower half casing. Check to be sure impeller is
centered in casing. If it is not, loosen sleeve nuts
and shift sleeves and impeller as required. Check
for free turning by rotating the shaft by hand.

11. Replace the bearing caps and tighten the nuts
evenly. Make sure that the caps are replaced on
the same end from which they were removed
and the match-marks "line up". Check for free
turning.

12. Place the parting gasket in position on the lower
half casing. Make sure edge of gasket is flush
with stuffing box bores and tight against the
wearing rings and stuffing box bushings.

13. Carefully lower the upper half casing which
should settle into place without resistance. Re-
place dowel pins. Check for free turning. If no
binding is apparent, tighten parting nuts alter-
nately on each side of pump starting from the
center. Check for free turning after all nuts are
tight.

14. Slide oil throwers, dust covers and deflectors, if
any, to within 1/32" of the bearing end covers
or adapters and tighten set screws.

15. If unit has packing, repack stuffing boxes and
replace gland assemblies as outlined in Section
II-C. If unit has mechanical seals, bolt glands to
stuffing box and firmly tighten.

16. Follow alignment procedures as outlined in Sec-
tion I-F. Connect coupling.

17. Lubricate pump bearings as described in Section
VIII-A.

18. Connect all auxiliary piping.
19. Follow directions in Section III for starting and

operating procedures.



VIII-G. EMERGENCY BALL BEARING
REPLACEMENT

If the outboard end ball bearing needs replacement
and it is not desirable to overhaul the entire pump, the
bearing can be replaced as follows: NOTE: Coupling
end bearing cannot be replaced in this manner unless:

(a) Pump or driver is removed from bedplate or

(b) Spacer coupling is used.

1. Remove oiler and drain oil from housing.

2. Remove bearing cap and outboard bearing end cover.
Loosen oil thrower and inboard bearing end cover.

3. Remove oil ring, rotate bearing housing 180 and
slide housing o/ shaft.

4. Remove bearing as outlined in Section C, Step 7.

5. Clean bearing housing and end covers. Install new
bearing as outlined in Section F, Step 6. Replace
bearing housing and end cover.

6. Replace bearing cap and tighten nuts evenly.
7. Lubricate bearing as outlined in Section VIII-A or B.

12A



GREASE LUBRICATOR
The grease lubricator is supplied when the use of

recirculating pumpage or outside sealing liquid is not
desired. The grease should be insoluble in the pumpage.

II. E. CONNECTION OF COOLING
WATER PIPING

QUENCH GLAND
Most pumps which contain stuffing box packing have

quench glands. Quenching prevents heat transfer along
the pump shaft to the bearings. Quenching is also most
important for smothering vapors and fumes given off
at the stuffing box. This is particularly true on applica-
tions such as hot water.

The quenching liquid (usually water) must be from
an outside source. It should be piped, with flexible pipe,
into the tapped opening on top of the stuffing box
gland. A shut-off valve should be installed.

BEARINGS
Bearing cooling is available on some units. When it

is available, cooling water must be connected to the
jacket when pumping hot liquids. See the temperature
limits listed under "Construction Details" in Section
VIII-D. Valves should be installed in the coolant sup-
ply lines to regulate the flow.

1. Dead Ended Seal Chamber
No liquid is circulated through the stuffing box.
The isolated or "dead ended" liquid around the
seal is cooled by circulating water in the stuffing
box jacket, if any.

2. Cool Liquid Flushing External Source
A clean, cool compatible liquid is injected from an

outside source directly into the seal chamber. The
flushing liquid must be at a pressure 20 to 40 PSI
greater than the pressure in the stuffing box. One-
half to two GPM should be injected. A control
valve and rotometer placed in the inlet line permits
accurate regulation. Cooling water can be drculated
through the stuffing box water jacket (if any) in
addition to the external flush.

3. Cool Liquid Flushing Product Cooling
In this arrangement, pumped liquid is piped from
the pump casing, cooled in an external heat ex-

changer, then injected into the seal chamber. A
control valve together with a rotometer and/or a
dial thermometer should be installed in a line from
the exchanger to the seal chamber. One-half to two
GPM should be circulated. Cooling water, one to
three GPM, should be circulated through the
stuffing box jacket, if any.

STUFFING BOXES
Some units are equipped with cooling jackets around

the stuffing box as standard. It is optional on various
other models. Coolant lines are connected in the same
manner as the bearing cooling lines.

II-F. CONNECTION OF DRAIN PIPING
All units contain tapped openings around the stuffing

box for draining leakage. On corrosion resistant units,
a drain pan is supplied with a tapped opening. Check
the assembly dimension print for size and location.

CASING PEDESTALS
On some models, water cooled pedestals are avail-

able. Connection of coolant lines is made in the same
manner as above.

MECHANICAL SEALS
Seal materials (carbon, ceramic, teflon, etc.) are suit-

able for use at temperatures to 500F. (212 to 250F.
if seal has rubber parts). However, for satisfactory
operation, there must be a liquid film between the seal
faces to lubricate them. If the liquid flashes to vapor,
the faces will run dry and be damaged. To prevent this,
the liquid must be cool. In general, this requires that
the liquid be cooled so that the vapor pressure is well
below the stuffing box pressure. Doubtful cases should
be referred to Goulds for a recommendation. Refer to
seal manufacturer’s drawing for location of taps. Some
methods which may be used to cool the seal are:

II-G. CONNECTION OF
EOUALIZING PIPING

Some multi-stage pumps have equalizing piping to

equalize pressure on the stuffing boxes (see Sectional
View in Section VIIIoD). This piping is in the box of
fittings which accompanies the pump. The ends of the
piping must be connected to the openings in each
stuffing box.

II H. IMPELLER ADJUSTMENT
Some end suction pumps, in addition to vertical

pumps, have means of adjusting impeller clearance
within the casing. The clearance was set at the factory,
but in transit, the clearance may have been lost. Proper
clearance must be attained before a pump is operated
or SERIOUS DAMAGE MAY OCCUR. Check and
reset impeller clearance by method described in Section
VIII-B.
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SECTION III STARTING PUMP

III. A. CHECKING FOR FREE TURNING
Rotate shaft by hand to be sure rotating element is

free. If element rubs or binds:

1. Check alignment

2. Pipe loads should be removed

3. Check impeller clearance (if external adjustment
is possible) as outlined in Section VIII-B.

4. If unit is equipped with leveling bolts on frame
or casing foot, check to be sure that bolts are not

overtightened.

III 8. REGULATION OF COOLING
AND FLUSHING LIQUIDS

The supply of liquid to any cooling jackets, quench
glands, or mechanical seals should be regulated by
valves in the supply line. Approximate flow rates are
as follows:

Quench Glands 1/2 to 1 GPM

Cooling Jackets- 1 to 3 GPM

Mechanical Seals 1/2 to 2 GPM

The cooling lines should be checked periodically to
see that they have not become clogged.

III.C. PRIMING
The pump must always be fully primed and the

suction pipe full of liquid before pump is started.

If pump is run dry, the rotating parts within the
pump may seize to the stationary parts since they de-
pend upon the liquid being pumped for lubrication.

Several different methods of priming can be used,
depending upon the type of installation and service
involved.

Vertical sump pumps, when submerged, need not be
primed since the pump is filled with liquid.

NOTE: ON GLASS-LINED PUMPS, THE
THERMAL SHOCK LIMIT OF THE GLASS VAR-
IES WITH THE CONDITIONS OF OPERATION.
DO NOT INTRODUCE LIQUID TO PUMP IF
TEMPERATURE DIFFERENCE BETWEEN LIQ-
UID AND PUMP IS OVER 100F. GRADUALLY
HEAT PUMP BEFORE INTRODUCING HOT
LIQUIDS.

SUCTION SUPPLY ABOVE PUMP

SUCTION DISCHARGE
GATE VALVE GATE VALVE

Figure 23
239-77

When pump is installed as shown in Fig. 23, pump
will prime itself. Open gate valve on suction and close
discharge gate valve. Open air vent valves until all air
is expelled and water flows through openings. Close
air vent valves, start pump and open discharge gate
valve. Pump will continue to be primed for any future
starting.

This method is the simplest and, particularly for
automatic operation, the safest. A float switch in the
suction reservoir can be arranged to stop pump, should
there be failure of liquid supply.

PRIMING WITH FOOT VALVE
With pump installed on suction lift, with foot valve

at end of suction line, priming can be done any of the
following three ways:

1. Outside Supply
Close discharge gate valve, open air vent valves
and open valve in priming supply line until all
air is expelled and water issues from vent open-
ings. Close air vent valves, close valve in priming
supply line, and start pump; then open discharge
gate valve.

SHUT

FROM SOME/
OUTSIDE SUPPLY

FOOT VALVE

OFF VALVE

AIR VENT

DISCHARGE
GATE VALV

Figure 24
239-78
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2. By Separate Hand, or Manually Controlled, Prim-

ing Pump
Close discharge gate valve (keep air vent valves
closed) and open valve in line to priming pump.
Exhaust air from pump and suction piping until
water flows from priming pump. With priming
pump running, close valve in priming line, start

pump and open discharge gate valve.

An alternate method is to reverse connections on

priming pump and extending priming pump suc-

tion to source of liquid supply. The pump may
be primed by pumping liquid into casing until

liquid comes out of the open air vent valves.

DISCHARGE GATE VALVE

DISCHARGE CHECK VALVE

..---AR VENT

VALVE

VALVE

Figure 26
239-78

SHUT OFF VALVE

GATE VALVE

FOOT VALVE

Figure 25
239-78

In either of these methods (1) and (2), the

pump will remain primed, provided foot valve is

tight. Any failure, however, of foot valve when

pump is standing idle, will permit the pump to

lose its prime. During long idle periods, the

pump can also lose its prime through leakage
from stuffing boxes.

3. Bypassing Around Discharge Check Valve
This method can be used only when there is

liquid under some pressure in the discharge line.
The original prime must be effected from some
outside source. After subsequent idle periods,
open air vent valves and open valve in bypass line
around discharge check and gate valves until liq-
uid flows from air vent openings. Close air vent

valves and bypass valve, start pump and open
discharge gate valve.

The valve in bypass can be left open, in which
event, during idle periods, loss through foot valve
is constantly replenished from discharge line.
This system is used for automatic operation where
idle periods are of short duration and there is no
danger of exhausting all liquid from discharge
line, due to a leaky foot valve. The foot valve
must be capable of withstanding static head pres-
sure of the system.

PRIMING BY EJECTION
On suction lift installation, an ejector, operated by

steam, compressed air, or water under pressure, and
connected to tapped opening in top of casing can be
used to remove air from casing and suction line, thus
priming the pump. See Fig. 27.

Close discharge gate valve, open valve "E" in steam,
air or water pressure supply line. Open valve "S" in
suction pipe of ejector connected to pump casing. Air
will be evacuated and liquid will be drawn up into
suction pipe and pump casing. When all air is evacu-
ated, start pump, close valve "S" and valve "E", and
open discharge gate valve.

STEAM. COMPRESSED AIR, OR
WATER UNDER PRESSURE.

/
EJECTOR VALVE "E" /

VALVE "S"

Figure 27
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PRIMING BY AUTOMATIC PRIMER PUMP

Where there is a fluctuating suction lift that occa-

sionally might drop below the normal limits of the

pump, or for installations where there is any quantity
of air entrained in the pumpage, the system shown in

Fig. 28 is very well adapted.
A vacuum tank and a vacuum gauge can be installed

near the primer pump and the vacuum switch set to

automatically start or stop the primer pump according
to the vacuum required to keep the system primed.

PRIMING VALVE

./ATHESE LINES MUST SLOPE

TO PRIMER ,: ELIMINATE POCKETS.

CHECK VALVE

239-77

Figure 28

III- D. INITIAL INSPECTION
AFTER STARTING

PACKED BOX
With pump running at rated speed, the stuffing box

gland can be adjusted. Draw gland nuts up evenly and

only 1/6 of a turn at a time, allowing sufficient time

between adjustments for the packing to adjust itself

and the effect on the leakage to be observed. If any

sign of heating is evident, shut down the pump and

allow the box to cool. Several starts may be necessary
before the box runs cool. Do not back off the gland
nuts on a hot box as this will usually result in liquid
leaking between the outer edge of the packing and the

stuffing box bore. Remember that it takes newly-
installed packing some time to "run in" and that dur-

ing this period, frequent attention and careful adjust-
ments are necessary. See Section IV-A.

MECHANICAL SEAL
The mechanical seal was adjusted at the factory. If

the seal leaks slightly when pump is first started, a few

hours run-in will allow seal to adjust itself. NEVER
RUN SEAL DRY. MAKE SURE COOLING FLOW

LINES, IF ANY, ARE OPERATING PROPERLY.

III- E. ALIGNMENT FINAL
Final adjustment can only be accomplished after the

unit has been run under actual operating conditions for

a sufficient length of time to bring the unit up to oper-
ating temperature.

After this warm-up period has elapsed, stop the unit

and IMMEDIATELY DISCONNECT THE COUP-
LING AND CHECK THE ALIGNMENT. On

"Back-Pull Out" end suction units, the frame foot

should be loosened to relieve any strain due to thermal

expansion. On units which have jacking bolts on the

foot, loosen the hold-down bolts. On units which have

a slotted hole on the foot near the bearing frame,

loosen the foot-to-bearing frame bolt. Make sure motor

switch is "locked out" to prevent accidental rotation.

After a minute or two, retighten foot bolts.

Repeat each alignment procedure outlined in Section

IF.

Reconnect coupling.

Check final alignment after approximately one week

of operation.

III F. DOWELING
Some units do not require doweling since lock wash-

ers are furnished which hold the pump and driver feet

securely in place.

On other units, the pump and driver feet should be

doweled after installation i completed, and the unit is

in correct final alignment. Taper dowel pins, included

in the box of fittings, are furnished for these units.

NOTE: ON ALL MULTI-STAGE UNITS,
DOWEL PINS (IF SUPPLIED) SHOULD BE USED
ON THE COUPLING END OF PUMP ONLY. DO

NOT DOWEL FEET ON OUTBOARD END OF

PUMP.

On units to be doweled (except those noted above),
drill through two diagonally opposite feet of the pump
into the bedplate. Use a reamer with a 1/4" per foot

taper. The dowels should extend well into the bedplate
but project above the pump feet. Drivers should also

be doweled but the driver manufacturer should be con-

tacted for instructions.
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SECTION IV OPERATION

IV-A. STUFFING BOX
1. Stuffing boxes with packing rings less quench-

ing liquid or grease lubricator:

Periodically inspect stuffing box to see that there
is sufiient leakage to lubricate the packing and
maintain a cool box. Never draw up packing so
that the stuffing box heats, as this will cause
damage to both packing and sleeve. Draw up
gland nuts slowly and evenly and only when
pump is running.
After pump has been in operation for some time
and the packing has been completely run in, at
least 40 to 60 drops per minute of the liquid
should be allowed to trickle from the stuffing
box at all times for cooling and lubricating the
packing and shaft sleeve.

2. Stufing boxes with packing rings--with quench-
ing liquid:
The same precautions as described above apply.
However, the amount of leakage through the
packing cannot be easily determined, due to the
quenching liquid. In most cases, the valve on the
quenching liquid supply line can be shut off: for
a short period and the amount of leakage deter-
mined as in IV-A1. In no instance should the
gland be drawn up tight. Never throttle the clean
liquid supply into the stufing box as a substitute
for proper adjustment of packing a steady flow
from the seal cage into the pump is required to
prevent entrance of pumpage into the packing.

3. Stuffing boxes with packing rings with grease
lubricator:

Operation is the same as directed in IV-A1, with
the addition that the handle on the lubricator
should be given a turn or two about every 100
hours of operation.

4. Stufing boxes with mechanical seal:
This type of box requires no attention other than
to make sure that the circulating lines do not
become clogged.

IV-B. OPERATING AT REDUCED
CAPACITIES

DO NOT operate a centrifugal pump at greatly re-
duced capacities or with discharge gate valve closed,
because the energy required to drive the pump is con-
verted into heat. The temperature of the liquid in the
pump may increase until the boiling point is reached.
If this occurs, the rotating parts are exposed to vapor
with no lubrication ad they may score or even seize to
the stationary parts. WARNING: IF RUNNING
CLEARANCES HAVE ENLARGED DUE TO
W’EAR, SEIZURE MAY NOT TAKE PLACE AND
CONTINUED OPERATION UNDER THESE
CONDITIONS MAY CREATE AN EXPLOSIVE

HAZARD DUE TO THE CONFINED VAPOR
UNDER HIGH PRESSURE AND TEMPERATURE.
To guard against possible damage, protective devices

are available, such as:

1. Liquid temperature relay or thermostat which will
shut off: the unit if the liquid temperature in the
pump exceeds a predetermined maximum. This
device guards against possible damage due to
running the pump against a closed valve.

2. Constant open by-pass orifice between the pump
discharge and any check or regulating valve in
the discharge line. The liquid through the orifice
is returned to the suction source. The amount of
liquid bypassed is a function of input horsepower
and the allowable temperature rise. This device
also is insurance against damage due to running
the pump against a closed discharge valve or very
low flow conditions.

3. Bearing temperature relay which will shut the
unit down if the bearing temperature exceeds a
predetermined maximum.

4. Low suction pressure control which will shut off:
the unit should the suction pressure drop below a
pre-established minimum. A CENTRIFUGAL
PUMP SHOULD NEVER BE THROTTLED
FOR CAPACITY ADJUSTMENT ON THE
SUCTION SIDE.

IV-C. OPERATING AT REDUCED HEAD
On motor driven pumps, when discharge head or

pressure is allowed to drop considerably below the rated
point for any length of time, the motor should be
watched for heating because the pump capacity in-
creases with reduced head, as does horsepower con-
sumption. If this condition is likely to persist, arrange-
ments should be made either to manually or automatic-
ally throttle the discharge valve to build up head to a
safe Point.
IV-D. OPERATING WITH SURGE

CONDITIONS IN LINE
If a pump is installed with a quick closing valve in

discharge line that closes when pump is running, dan-
gerous pressure surges may be built up that can cause
damage to the pump or line. In services of this kind,
some cushioning arrangement must be provided to
protect the pumping equipment.

IV-E. OPERATING UNDER FREEZING
CONDITIONS

When exposed to freezing conditions and pump is
standing idle, liquid inside the lump should be drain-
ed by removing drain plugs in bottom of casing and
opening air cocks at top. Liquid inside cooling jackets
or glands should also be drained.
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SECTION V TROUBLE CHECK LIST

V-A. NO LIQUID DELIVERED
1. Pump not primed casing and suction pipe not

completely filled with liquid.

*2. Speed too low.

3. Discharge head too high. Check system head

(particularly friction loss).
4. Suction lift too high (suction pipe may be too

small or long, causing excessive friction loss).
Check with vacuum or compound gauge.

5. Impeller or suction pipe or opening completely
plugged.

6. Wrong direction of rotation or impeller installed
backwards.

7. Air pocket in suction line.

8. Stuffing box packing worn or liquid seal plug-
ged allowing leakage of air into pump casing.

9. Air leak in suction line.

10. Not enough suction head for hot or volatile liq-
uids. Check carefully as this is a frequent cause

of trouble on such service.

roB. NOT ENOUGH LIQUID
DELIVERED

1. Pump not primed casing and suction pipe not

completely filled with liquid.

*2. Speed too low.

3. Discharge head higher than anticipated. Check
system head (particularly friction loss.)

4. Suction lift too high (suction pipe may be too
small or long, causing excessive friction loss.)
Check with vacuum or compound gauge.

5. Impeller or suction pipe or opening partially
plugged.

6. Wrong direction of rotation or impeller installed
backwards.

7. Air pocket in suction line.

8. Stuffing box packing worn or liquid seal plug-
ged allowing leakage of air into pump casing.

9. Air leak in suction line.

10. Not enough suction head for hot or volatile liq-
uids. Check carefully as this is a frequent cause

of trouble on such service.

11. Foot valve too small.

12. Foot valve or suction pipe not immersed deeply
enough.

13. Mechanical defects:

Impeller clearance too great
Impeller damage

V-C. NOT ENOUGH PRESSURE
*1. Speed too low.

2. Air or gases in liquid.

3. Impeller diameter may be too small.

4. Mechanical defects:

Impeller clearance too great
Impeller damaged

5. Wrong direction of rotation or impeller installed
backwards.

6. Be sure pressure gauge is in correct place on dis-
charge nozzle or discharge pipe.

V-D. PUMP WORKS A WHILE
AND THEN OUITS

1. Leaky suction line.

2. Stuffing box packing worn or liquid seal plug-
ged allowing leakage of air into pump casing.

3. Air pocket in suction line.

4. Not enough suction head for hot or volatile liq-
uids. Check carefully as this is a frequent cause of
trouble on such service.

5. Air or gases in liquid.

6. Suction lift too high (suction pipe may be too
small or long, causing excessive friction loss).
Check with vacuum or compound gauge.

7. Impeller plugged.
8. Obstruction in suction or discharge line.

9. Casing gaskets damaged.

V-E. PUMP TAKES TOO MUCH POWER
1. Speed too high.

2. Head lower than rating, pumps too much liquid.

3. Liquid heavier than anticipated. Check viscosity
and specific gravity.

* When directly connected to electric motors, check
whether motor wiring is correct and receives full
voltage. When directly connected to steam turbines,
make sure that turbine receives full steam pressure.
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4. Mechanical defects:
Shaft bent

Rotating element binds

Stuffing box too tight
Impeller clearance too great

5. Wrong direction of rotation, or impeller installed
backwards.

V-F. PUMP LEAKS EXCESSIVELY
AT STUFFING BOX

1. Packing is worn or not properly lubricated.

2. Packing is incorrectly inserted or not properly
run in.

3. Packing is not correct for liquid handled.

4. Shaft sleeve scored.

5. Insufficient packing.

6. Damaged mechanical seal.

V-G. PUMP IS NOISY OR VIBRATES
1. Hydraulic noise cavitation, suction lift too

high. Check with vacuum or compound gauge.
2. Mechanical defects:

Shaft bent
Rotating parts bind, are loose or broken
Bearings worn out.

Coupling misaligned.

V- H. HIGH BEARING TEMPERATURE
See Section VI-A

1. Pump and driver misalignment.

2. Pump capacity too low.

3. Improper lubrication.

4. Excessive vibration.

5. Bent shaft.

6. Rotating element binds.
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SECTION Vl CARE AND MAINTENANCE OF BEARINGS

Vl. A. BEARING TEMPERATURES
All bearings operate at some temperature above that

of the surrounding atmosphere, unless cooled. Heat is

generated within the bearing due to rolling friction,
churning of oil and the "drag" of the race.

Do not use the human hand as a thermometer. A
temperature which feels "hot" varies from 120F.-
130F. depending upon the individual. Above this

temperature, the human hand is worthless in estimating
temperature.

Bearing temperatures up to 180F are normal. Deter-
mine the temperature accurately by placing a contact

type thermometer against the bearing housing. It should
be recorded in a convenient location for reference.
THE STABILITY OF THE TEMPERATURE,
RATHER THAN THE NUMBER OF DEGREES, IS
THE BEST INDICATION OF NORMAL OPERA-
TION. A sudden increase in temperature is an indica-
tion of danger and a signal to investigate. The unit
should be checked for abnormal hydraulic operation
and unnecessary loads, such as coupling misalignment,
etc.

If new bearings are to be installed, they should not

be unwrapped until ready for installation and should
not be cleaned or washed.

If old bearings are dirty, they should be replaced.
Washing the bearings does not guarantee cleanliness
and is risky at best. If new bearings are not readily
available, and immediate reassembly is necessary, dirty
bearings can be cleaned as follows:

Pour one or two quarts of CLEAN, WATER-
FREE kerosene into a CLEAN pail. Dip the bear-
ings into the kerosene and agitate slowly. Repeat
until bearing is completely clean. Blow dry with
CLEAN FILTERED compressed air. With ball
bearings, hold the two races together, but allow
the inner race to rotate a few turns now and then
to dislodge the kerosene from the retainer pockets.
When the bearing has been blown dry, oil it

immediately with a good grade of clean machine
oil to prevent corrosion or rust.

If there is any question as to the condition of bear-
ings, it is always best to replace them. This may pre-
vent an unplanned shutdown.

VI B. BEARING INSPECTION
1. Ball and Roller Bearings

Ball and roller bearings can be checked for visi-
ble wear by slowly turning the races and watching
for pits or worn areas on the balls, rollers or race-

ways. The bearings can also be inspected by hold-
ing the inner race and spinning the outer race. If
any rasping noises are emitted or the bearing
"catches", it should be replaced. If any wear on

the races is apparent, replacement is suggested.

2. Sleeve Bearings
Sleeve bearings should be inspected to determine
if any deep scratches or gouges (other than oil

grooves) are present. The babbitted surfaces
should also be free of high or low spots. Unless
these surfaces are completely smooth, they should
be replaced if they cannot be "scraped in."

Vl-C. CLEANING OF BEARINGS
The life of a bearing can be drastically reduced if

contaminated with even a small amount of dust or dirt.
All bearing assembly operations should be done in as

dust-free an atmosphere as possible. All tools, as well
as the hands, should be kept clean.

D. BEARING REMOVAL
Ball Bearings
A puller such as the one shown in Fig. 29 should
be used. The puller bar must be "square" with
the end of the shaft at all times in order to keep
even pressure on the outer circumference of the
bearing. The puller screw should be tightened
steadily to enable the bearing to slide smoothly
off the shaft. Do not damage the end of the shaft.

Figure 29
244-95
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On some units, the bearing housings slide off the
bearings and the puller such as the one shown in
Fig. 30 should be used. This type of puller pulls
directly against the bearing itself. The puller bar
must be "square" with the end of the shaft at all
times and the puller screw should be tightened
steadily to enable the bearings to slide smoothly
off the shaft. Do not damage the end of the shaft.

Figure 30

Sleeve Bearings
After the bearing shells have been removed, a
bearing puller, such as shown in Fig. 30 should
be used to remove the ball bearing. The puller
bar must be "square" with the end of the shaft
at all times and the puller screw should be tight-
ened steadily to enable the bearing to slide
smoothly off the shaft. Do not damage the end
of the shaft.

After the bearings have been removed, they
should be wrapped in clean paper or cloth to pre-
vent contamination. Other parts which surround
the bearings, such as bearing housings, should be
kept clean in the same manner.

Vl-E. BALL BEARING INSTALLATION
A film of clean machine oil should be applied to the

bearing seat on the shaft. The bearing should be started
on the shaft by tapping the inner race with a hammer
or mallet. Do not use a lead mall. The bearing must be
kept "square" at all times. Once the bearing is located
on the shaft, a driving sleeve, such as the one shown in
Fig. 31 should be used. The sleeve should contact the
inner race of the bearing only. The bearing should be
pressed or driven until it contacts shoulder "x".

Duplex thrust bearings must be mounted in the
proper position as described in Section VIII-F.

244-95

Figure 31
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SECTION VII ORDERING OF SPARE PARTS

VII-A. SPARE PARTS
To insure against possible long and costly "down-

time" periods, especially on critical services, it is advis-
able to have spare parts on hand.

The most desirable parts to have on hand are the
following:
1. Horizontally Split Case Pumps

a) "Rotating element". This is a group of assem-
bled parts, including bearings, bearing housings,
shaft, impeller(s, wearing rings, stuffing box
bushings, and all rotating parts except the
coupling.

b) Stuffing box packing (if any) one set for
each stuffing box.

c) Stuffing box gland packing (if any) one set
for each gland.

d) Mechanical Seals (if any) one seal for each
stuffing box.

2. Frame Mounted End Suction Pumps
a) "Support Head". This is a group of assembled

parts which includes all parts except the casing,
suction cover and coupling. The impeller is not
mounted on the shaft.

b) Stuffing box packing (if any) one set.

c) Stuffing box gland packing (if any) one set.

d) Mechanical seal (if any) one.

3. "Back Pull-Out" End Suction Pumps
a) "Back Pull-Out assembly". This is a group of

assembled parts which includes all parts except
the casing and the coupling.

b) Stuffing box packing (if any) one set.

c) Stuffing box gland packing (if any) one set.

d) Mechanical seal (if any) one.

With these parts on hand, pump can be easily
and quickly reconditioned by replacing the worn

parts.

An alternate, though not as desirable as that stated
above, is to have on hand parts that are most likely to
wear and which can be used as needed.

Following is a list of these suggested parts:
I. Stuffing box packing (if any) one set for each

stuffing box.

2. Stuffing box gland packing (if any) one set.

3. Mechanical seal (if any).

4. Shaft sleeve (if any).

5. Ball bearings one of each.

6. Shaft nut (if any).

7. Bearing locknut and washer (if any).

8. Wearing rings (if any).

9. Shaft one required.

10. Impeller key (if any)..

11. Stuffing box bushings (if any).

If it is not convenient or desirable to carry the spare
parts listed above, the following list is suggested as a
minimum for servicing the pump under ordinary con-
ditions of wear:

1. Stuffing box packing (if any) one set for each
stuffing box.

2. Stuffing box gland packing (if any) one set.

3. Shaft sleeve (if any).

4. Ball bearings one of each.

5. Shaft nut (if any).

6. Bearing locknut and washer (if any)

VII B. INSTRUCTIONS FOR ORDERING
SPARE PARTS

Repair orders will be handled with the minimum of
delay if the following directions are followed:

1. Give Model No., size of the pump and serial
number. These can all be obtained from the
nameplate.

Write plainly the names, part numbers and ma-
terials of the parts required. These names and
numbers should agree with those on the Sectional
View in Section VIII-D.

3. Give the number of parts required.

4. Give complete shipping instructions.
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PUMP SELECTION CHART

Modal Number and Described He. of
in Sizes &Pump Type Bulletin Range

3196-STD 72S,1 18
AVS Chemical

3196*XL
3196-HT 725.1XL

3706 728.2
Small Glassed

3708 726.2 4
Glassed "-3"

3107 725.3

Process Teflon

31 98 72B.3
AVS Teflon

2520 725.6
Liquid Ring 11/2"

3604 72s.7
Close-Cupid. Small Alloy

3199 725.0
Single Stg., Direct Con. 1#-11/2

3716
Cer-Vit I/"

3735-HPIHigh Temp. centerllne Mounted 21
Process 3736-HPI 724.2 "-6"

Foot Mounted

3135 723.1 12

Stock
Diagonally Split Casing 3"-0"

3175 723.4
17

Back Pull Out

3655 710.1 25

Single Stg., Close-Cupid. 11/4"-8

3755 715.1 25

Single Stg, Direct Con. I/4#-5"
General 3345 718.2
Service Two Stg., Direct Con. 1"

3320 713.1
Two Stg., Close-Cupid. 1"

31 89 720.4
Single Stg., Direct Con. 6" &

3316 722.6
Two Stage "-8"

Multi 3330 722.1 21
Stage Medium Pressure 3"-0"

3360-65 722.4
High Pressure 3"-8

393405 721.6

3404 721.11 39

Vertically Mtd. 2"-12"

Double 341 SDV 721.7
Suction e"-18"

3420-23 721.8 &
Horiz. & Bottom Suction 16"-36"

3450-60 721.2
Horlx. & Bottom Suction 14"-16"

3171 726.1 21
Vertical Centrifugal 1"-8"

Vertical
VIT 3A.1

Vortical Turbine 4"-36"

Class

The table at right shows code for
struction materials. They listed ;n the
last column of the INDEX AND SELEC-
TION char above. Materials listed in-
clude both normal inventory alloys and

others built only to order. For spe-
c;fi information delivery consult your
Goulds Sales Engineer.

Max. Max. Max. Max. Type
apacity Head Temp. Work’g oflm-
G.P.M. Feet eF Press. pellet

1600 750 S00 375 Open

4250 230 0 375 Open
700

100 115 350 160 Open

Semi-
700 S0 350 SO Open

70 110 300 150 Open

800 410 300 225 Open

Strgt.60 85 212 75 fl[ade

Semi-16 28 220 76 Open

220 160 350 180 Open

140 140 350 100 Open

800
1900 900

S00 600 Encl.

Class

Construction

B,C, F

A, B, C, P
A,B,C

D

D

E

E

A,D,C

C*r-Vit

C

A, 8, C

A,B,C

A

A

A

A

A

A & In all siz.s

C in most s’rzes

A&O

A&B

A & In all
C in 4" thru 12"

A & in all sizes
C in 4" thru 12"

B,C

A, B, C

A

4000 300 200 150 Open

12,500 320 450 276 Open

3600 400 2S0 160 Encl.

3000 400 350 I0 EncL

120 500 3SO 250 Encl.

120 500 250 260 Encl.

3200 1SS 3SO 150 Open

3000 1000 400 00 End.

2100 1000 3SO 370 Encl.

2600 3400 3SO 1200 End.

6400 550 350 260 Encl.

6400 525 350 250 End.

15,000 6S0 275 275 Encl.

75,000 400 275 200 Encl.

16,000 200 250 250 Encl.

3180 290 450 IS0 Open A & C

20.000 300C 250 Open 1.3, S,

MATERIALS OF CONSTRUCTION

(ASTM A278).
Bronze fitted.

for Spec,
(ASTM A396).

5, Ni-Reeiet (Type 2). (ASTM A436),

Carbon (ASTM A216 Grade WCA 4. WCB).
{ACt CA15).

(ACI MCU).
10. Other special sand machineable alloys such

low medium high ACl CF 8C
(34) 316 ELC, ILC, monel, nickel.
ISO C.

12. All Iron, glassed.

Ductile iron, Molded.in.Place Teflon.
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"’ACTION CODES
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"CEs

SA4150L

2D-218029
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Data Sheets Pump

7
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QCP-530 Painting Procedure
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NAVAL FACILITIES ENGINEERING COMMAND
CONTRACTOR USE ONLY
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PROJ. SPEC. SECT.
PARA. and/or

PROJ. DWG. NO.

15440
Para. 2.6

A-8784-1

A-8784-2

A-8784-3
Tech.. Std.
3n3.1. ?
Bul 1 eti n

501.1

Type W-20 ,Rotosweeps
Surface Wash Supports

N62470-82-C-25521 l-B, P,q.#1 1I.. I/9/4
PROJECT TL AND LOCATION

REPLACE EQUTPHENT BUTLDTNG 20
CAHP LEJEUNE, NORTH CAROLINA

Dails of Surface Wash ’SuPPorts:,. ’’1.0. & M Instructions Rotosweeps
’\

Type "W" Rotosweeps,
CONTRACTOR’S COMMENTS \.

7

7

7

7

REVIEWER USE ONLY

"’ACT/O.% CODES
A.Approved
D.Disapproved
AN-Approved as noted
RA-Receipf acknowledged.
C-Comments
R-Resubmit

ACTION REVIEWER’$

CODES INITIALS
CODE ANO DATE

RESUBHITTED A REQUESTED.

’--. .,q ::’t
COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC {..,/ CONTRAcToR .E,Pj,INTAT
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Submitta ate return with action indicate. Approval of an item does not include approval of any deviation from e contract ruiments unle the
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COPIES TO
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A-E
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8
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Comp. Cert. -Steel Pipe

Comp. Cert. Fittings

Paqe ’(f Comments

7

7

7

7

ACTION REVIEWER’$
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CODE AND DATE

CONTRACTOR’S COMMENTS
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FILTER MFG. COMPANY
Darby, Pennsylvania 19023

FECHNICAL STANDARD

Date of Issue:
Page 1 of 6

3003.1.2

Novesber 10, 1983

TYPES AW-20AND IW-20

ROTOSWEEPS WITH INDICATORS

Reference Dga. B-8462-1 and your speclic project drawings ( applicable)

PREPARATION

Prior preparation and planning is required to efficiently install the Roberts
Rotosweeps.

1) Before beginning insure that all surface wash header piping has been
xnsnalled in accordance with the appropriate drawings.

2)

3)

The surface wash supply piping lust Include a llne strainer with s #40 aesh
or smaller screen o prevent clogging of nozzles in the Rotosweep.

Stabilization suppor between the troughs lust be installed and properly
aligned.

4) Rotosweepa are shipped asselbled and should not be dis-asaelbled as
they have been properly lubrlcated before shipment.

INSTALLATION (Reference B-8462-I and appropriate prosect drawings)

1) Install the drop pipe and dielectric coupi/ng (1 required) as shown 1n

Figure 1. Mote that in sole ,nstancea a dielectric bushing aay be supplied
n he header piping in lieu of the coupling. Check your lob drawxngs.
Secure drop pipe to stabilizer croM-selber wih U-bolt being certain

that dop pipe xs plumb.

Note that bottol end of drop pipe should be 7-3/4’" above the final media level.

dale threads on the bottom end of the drop pipe should be 2" NPT full

profile to allow proper thread engageaent (3/4") into the rotor cap
Relove any chips o minimize galling.

2) In a similar manner Install all drop pipes within the filter basin.

3) At hxs point t la required that the surface ssh plplng be flushed clean

of any construction debris using clean, clear water.

q) Insert the rotation tube down through the cross n the surface wash

header o luhlt the threaded and extends out of the bottos of the drop
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5)

6)

7)

8)

9)

Reaove the plastic hresd procecor ros the rotary ]oxnr. Hold or block

the Ronosweep assesbl in position below the drop pipe and screw he

roarxon rubs (N) into he threads provided xn the ars assembly tee.

Ue care when installing the rotation tube so as not

ro crush uhls hln walled tube.

the ennire amably upward and screw the rotor cap onto the drop pipe.

Pipe thread cospound nay be used providing it is suitable for potable water

and does non get into he rotary joint. Alternately teflon tape say be

used. (Fig. 3)

Resove any burrs on the upper end of the rotation tube. Apply a snail

asount of white penroleua 3ally (Vaseline) to the O-rings In the seal

bushing.

Slide the seal bushing down over the rotation tube and screw into the cross

on he surface wash header. Do nor over-tighten (Fig. 4)

Install the zndicator assesbly on he top of the rotation tube.

Tighten sen screw to secure bur do nor over-tighten and crush rorat/on tube.

Rotosmp nozzles are often shpped wXU tape over the holes o insure

cleanliness during transit. Reeove all pieces of tape.

OPERATION

The operation of the Roosweeps requires only that clean water of sufficient

pressure and quantity (as indicated on the specific job drawings) be supplied

the unxl.

CAUTION: DO NOT OPERATE ROTOSWEEPS WITHOUT AT LEAST 6" OF WATER
ABOVE THE ARMS AS EXCESSIVE ROTATIONAL SPEED BAY
DAMAGE UNITS.

OpIslzatlon of filter ssrvXce runs requlres the use of surface wash xn

con]unction with backwash/ng to thoroughly clean the sedls. The procedure

listed listed below has orked effecEively on Roberts installetlons.

1. Close the filter xnfluent valve.

After the verier level has fallen below the level o the wash water

troughs, open the waste valve.

With tbe efluent valve still open, draw down the bed until the water

level is about 6’" above t.he top of the Ronosweep and then close the

effluent valve.
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Replace above as necessary. Apply a aoderae asoun o
white peroleus jelly o ball bearzngs.

Check nozzles or plugging and clean or replace as

necessary

Re-tighten all 8uppor hardware.

TROUBLE SHOOTING

In the unllkely event har the Rotosweeps cease o uncrlon properly It is

suggested 1hat he Iteas llaed below be checked beore calling or
factory service.

1)

2)

SYMPTOM

Rotosweep won* rotate
or roarea too slowly

Rotosweep rotates
oo faa

POSSIBLE CAUSE

and/or flow inadequate

line srraxner clogged

nozzles clogged

nozzles sissing or
broken

seal bushing oo ighr
or galled

excessive bearing

grease aolldi1caton

loss of plush

sadie level too high

pressure/flow

water level below
Rotosweep

REMEDV

check source and

quantity of water

supply

clean

clean

replace

loosen, lubricate
and/or replace

inspec, lubricate
and replace bearzngs

aa required

clean bearings

and re-grease

re-plush down pipe

and reighen
hardware

resove excess

reduce water flow
and pressure

raise falter level
o ainlsua 6" above
Roosweep.





FILTER MFG. COMPANY
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3) Excemmlve vzbraclon
when Rocosueep runs

loss of plush

looseaupporc hardware

sxr n water supply

water hammer

S)

6)

Excess Iow of water
at seal bushing

Ms air iron nozzles
(Type AW only)

Water spurting iron
sxr intake (A only)

randomly plugged nozzle

worn O-rings

Intake een plugged

danaged air chasber,
rocaClon cube or
distribution Cube

aaaaged neoprene nozzle

plugged air orifices

no water flow

plugged nozzles

punctured rotation
cube

3003.1.2

Novesber 10, 1983

eplumb & ClghCen
support hardware

provxde aeans or
purgxng .8pped alr

provxde surge
aampeners or slow
sown valve speed

inspect and clean
nozzles

replace seal
bushing

clean

replace damaged

replace damaged
pars

replace educor
nozzles

see (1) above

clean or replace

replace or repaxr
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SPARE PARTS AND SERVICE

Whale spare parts are usually amedzaely avslaDie ros stock au our Darb7 plant
we suggest that the followlng zteaa be mantazned zn he iler plant znvenuor7
for each Rorosweep.

TAG PART MAHH QUAMTITY

H Bearzng/Race Assembly 1

G Upper Quad Seal 2

J Lower Quad Seal 2

F Wauer Nozzles 6

E Educror Nozzle Aasesbly 3
(Type A only)

Seal BushzngN 1

Parrs denr1cation ags Izsred above reer o nhe appropriate Roberns" drawzng

provided for hs project.

Spare parrs and 1eld aervlcea may be purchased ros our Darb7 plant on request
ro the followng address:

Roberts Filer Nanuacruring Co.
P. O. Box 167

Darby, Pennaylvanza 19023

(215) 583-3131
Telex 75347





NQTEI

INSTALL TE DROP PiPE AND DIELECTRIC
COUPLING tip REOUIRED) AS lOwN IN
FIGURE |. SECURE DROP PiPE TO SIABILIZER
CNOSS-tBEN WITfl U-OLT |EiRG CERTAIN
THAT DROP PiPE IS PLUMB.

ROTE THAI BOITOHEND OF DROP PiPE SHOULD

lE 1-TI4" ABOVE IME FINAL MEDIA LEVEL.

[LE THREADS OHTUE DOTTOHEHU OF THE
DROP PiPE SHOULD RE E- RPT FULL PRQFIL|,
TO ALLOR PROPER THREAD ERGGEMNT till
INiO 1ME ROTOR CAP |PART AJ. HEHOVE AR
CHIPS TO HIMIHIZE GALLING.

IRA SIMILAR MANHER INSTALL ALL DROP
PIPES NITHIN THE FILTER BASIN,

SiEP_]

AT IHIS POIRT IT IS REQUIRED THAT THE
SURFACE WASH PIPING IE FLUSHED CLEAN OF

Ally CONSTNUCIIOR DEBRIS USING cLEAH,

CLEAR HATER,

INSERT THE ROTATION TUBE (H) DOWN 1HROUGH
IME CROSS IN THE SURFACE HASH HEADER SO

THAT IHE THREADED END EXlENDS OUT OF THE
BoTToM OF THE DROP PIPE,

REHOVE IHE PLASTIC TilNEAD PROTECTOR
THE ROSARY JOINOo HOLD OR ILOCK THE NOTO:
SHEEP ASS|HRL IN POSITION RELON DROP
PiPE AND SCNEN THE ROIAIIOR TUBE iNTO

TE TJEADS pNOVIDED IN IHE ARH AISEIELY
lEE. LFIG, 2)

USE CARE N INSTALLING THE
ROTAIIO lURE SO AS NOT 10
CRU$H 1HIS THIN WALLED

IN LIEU I A DIELECTRIC CQUt.iN6

SQIE INSTLRTiONS U A I)IELCIRIC

SHlNI] RT T.E HEADER; CHECK PJET

DROP PiPE

ROTATION

BUSHIN[
HEADER-’

4

INDICATOR
ASSEMBL SET SCREW

BOIOSHEEP NOZZLES ARE OFTEN SHIPPED WITH
TAPE OVER THE HOLES TO INSURE CLEANLINES|

DURING TRARSIT, REMOVE ALL PIECES OF TAPE.

SEE TECtBICAL STANDARD 300.1 FOE OFiRkllNi
AND INTENANCE INneR.lIONS.

LIFT SHE ENTIRE A|SEFlBLT UPWARD AI ECR|W

lll ROTOR CAP ONTO 1lie DROP fIFE,

PIPE THREAD COPOUND I BE USED PROVIDING
it I| SUITABLE FOR POTABLE AI|! ADO

NOT GEl’INTO 1mE ROTARY JOINT, +LTERMAT|L

TEFLON IkPi IY BE USED. [FIG, 1|

NEHOVE ANY BURRS Oil THE UPPER |ND OF lit/

ROTAIION IuBE (M). APPLY A SHALL A/OUNT

WHITE PEIROLEU JELLY (VASELIN{) lO T
O-NING IN IHE SEAL USHING KNI,

SLIDE THE SEAL BUStlinG DOWfl OVi IHi IOIA[IOI

rUSE AD SCRH INtO TH CROSS ON IH( SURFACE

INSTALL THE INDICATOR ASSH|LV |P| ON |
lOP OF |HE ROTATIOR TuBE IHT.

OENERAL 3.83; D_
TITLE 9.81 Awl

INSTALLATION IHITRUCTIONI
FOR ROTOIWEEP8





Roberts Filter
Manufacturing
Company

Bulletin 501.1

Typical arrangement in a rectangular configuration having a ratio of 2:1.



Until Now
The continuing demand for more efficient filtration
systems has led to the development of various
devices and systems to extend the time required
between backwash cycles.

A proliferation of methods to improve the overall
effectiveness of filter backwashing have been
attempted with varying degrees of success. Most,
however, have been lacking either in overall cleaning
efficiency, or cost effectiveness, or both.

Some of the earlier significant innovations for
agitating and cleaning the filter bed surface included
mechanical devices such as rotating raking systems,
and water streams directed towards the surface by
means of stationary nozzles.

Although both of these innovations represented
significant improvements, they had limitations. While
the rotating rake system proved relatively effective
for circular tanks, the mechanical complexities of
this system precluded its economical application for
rectangular tanks. The fixed nozzle water spray
systems represented a relatively passive system
insofar as affording uniform agitation and cleaning
action. They simply did not do the cleaning job
frequently required.

Rotary Agitators-
A Major Breakthrough
By literally sweeping the entire surface of the filter
media, laterally rotating agitators produce a washing
action that is vastly superior to the passive agitation
produced by fixed nozzle sprays. Roberts Filter
Manufacturing Company, a pioneer in the develop-
ment of better filtration systems, has two superior
models available.

W Rotosweep For Uniform
Washing and Agitation
Roberts Model W’ is a highly efficient rotating water
jet agitator. Through extensive research and
stringent testing procedures, we have designed a
hydraulic system with nozzles so ingeniously spaced
and positioned, they provide virtually uniform
washing and agitation throughout the entire filter
bed.

The W(R) Model’s three major components comprise
the supporting member, or stator, the lateral headers
to which the nozzles are attached, and the rotary
joint which is the heart of the system. And, as all
our products are, it’s backed by Roberts’ well-known
reputation for workmanship, care in selecting
compatible materials, and over 80 years experience
in filtration technology.

The AW(R) in action. Photograph was taken with the sweep
arms submerging as the backwash expands the filter bed.
Arms and jet sprays are unretouched to show actual
effect of the dynamic air/water action.

Sectioned drawing of the rotary joint, showing stainless
steel ball bearings, seals, control port for the end spray
and the air suction connections.

WATER

Cross section of scrubber arm showing
air and water conduits interconnected
by nozzles.



AW(R) Rotosweep-
Superior System
The AW(R) Rotosweep represents a major break-
through in rotating agitator design. It incorporates
all the features of the W(R) Model. But what makes our
AWe’ Model totally unique is its dramatically
increased agitation effectiveness achieved by com-
bining air and water rather than using water alone.

Our patented system produces air/water jet sprays
with far greater energy levels and at no higher
operating costs. In spite of its vastly improved
washing efficiency, it uses no more water or energy
than a conventional system. The inducted air makes
the difference.

Air and water are directed to the individual discharge
nozzles through separate conduits. The nozzles
induct atmospheric air which assures just the right
air/water mixture. This not only results in a turbulent
high energy level jet effect that washes and agitates
the filter bed with unparalleled efficiency, but also
provides the propelling force for rotating the agitator.

Roberts AW(R) Model is well suited for a variety of
applications. With more stringent effluent require-
ments, the use of gravity filters for tertiary treatment
of biologically or chemically treated wastewaters is
becoming quite common. The AW(R) Model was
originally developed for this use, but its advantages
are equally apparent on water treatment applications.

The effluent from secondary treatment plants
normally imposes a considerably higher suspended
solids loading on filter beds. The solid particles
usually have adhering properties that make it difficult
to break the bond between these sludge particles
and the filter media. Conventional rotating water
agitators would require vast quantities of water at
very high pressures to break this bond, and still the
results may not be entirely satisfactory. On the other
hand, our AW Model can provide this greater
scouring action with virtually no increase in energy
or water consumption.

A serendipitous advantage of this system may be
derived by continuously, or intermittantly operating
the AW(R) Model during the filtration cycle. The
dissolved oxygen level of the applied water may thus
be enhanced with consequent higher BOD removals.

Regardless of its applications, the AW(R) has features
so superior it has rendered conventional designs
virtually obsolete.

POSITION
INDICATOR

TABLE lmWATER REQUIREMENTS
AW FLOW DATA

METRIC EQUIVALENTS IN BLUE

AGITATOR 60 PSI 100 PSIDIA. (minimum)
FT. IN. METERS USGPM* LIT/SEC* USGPM* LIT/SEC*

5r-9 1.75 39.8 2.51 51,3 3.24
6r-0 1.83 41.6 2.62 53.7 3.39
6-3" 1.91 43.5 2.74 56.1 3.54
6P-6 1.98 45.5 2.87 58.7 3.70
6-9 2.06 47.5 3.00 61.3 3.87

7-0 2.13 49.6 3.13 64.0 4.04
7-3" 2.21 51.8 3.27 66.8 4.22
7r-6 2.29 54.0 3.41 69.7 4.40
7"-9 2.36 56.3 3.55 72.6 4.58

8r-0 2.44 58.9 3.72 76.0 4.79
8P-3 2.51 61.2 3.86 78.9 4.98
8-6 2.59 63,8 4.03 82.3 5.19
8-9 2.67 66.4 4.19 85.7 5.40

9-0 2.74 69.0 4.35 89.0 5.62
9-3 2.82 71.8 4.53 92.6 5.84
9-6 2.90 74.6 4.71 96.2 6.07
9-9" 2.97 77.5 4.89 100. 6.31

10-0 3.05 80,5 5.08 104. 6.55
10P-3 3.12 83.6 5.28 108. 6.80
10-6 3.20 86.8 5.48 112. 7.06
10-9 3,28 89.9 5.67 116. 7.32

11 -0 3.35 93.1 5.87 120. 7.58
11 P-3 3.43 96.5 6.01 125. 7.86
11 -6 3.51 100. 6.31 129. 8.14
11 -9 3.58 104. 6.53 134. 8.42

12t-0 3.66 107. 6.76 138. 8,72
12-3 3.73 111. 6.98 143. 9.01
12r-6 3.81 114. 7.22 148. 9.31
12r-9" 3.89 118. 7.46 152. 9.62

13-0 3.96 119. 7.50 153. 9.64
13t-3 4.04 120. 7.56 155. 9.77
13-6 4.11 122. 7.68 157. 9.89
13-9 4.19 124. 7.82 160, 10.1

14-0 4.27 126. 7.94 163. 10.3
14t-3 4.34 128. 8.06 166. 10.5
14-6 4.42 130. 8.19 169. 10.7
14-9 4.50 132. 8.31 171. 10.8

15-0 4.57 134. 8.44 173. 10.9
15r-3 4.65 136. 8.56 175. 11.0
15-6 4.72 138. 8.70 178. 11.2
15t-9 4.80 140. 8.82 181. 11.4

16P-0 4.88 142. 8.95 183. 11.5
16-3 4.95 144. 9.06 186. 11.7
16-6" 5.03 146. 9.20 188. 11.9
16-9 5.11 147. 9.26 190. 12.0
17-0" 5.18 148. 9.32 192. 12.1
17-3 5.26 150. 9.45 194. 12.2
17r-6 5.33 152. 9.57 197. 12.4
17-9 5.41 155. 9.77 200. 12.6
18-0" 5.49 158. 9.96 204. 12.9
18-3 5.56 161. 10.1 208. 13.1
18t-6 5.64 164. 10.3 212. 13.3
18-9 5.72 167. 10.5 216. 13.6
19-0 5.79 170, 10.7 220. 13.9
19-3 5.87 173. 10.9 224. 14.1
19-6 5.94 177. 11.2 228. 14.4
19t-9 6.02 181. 11,4 234. 14.7

*Water consumption--approximate maximum with end
sprays in operation. Actual average consumption
slightly less. Metric conversions are provided for the
engineers convenience only.

Elevation Drawing of a typical installation showing
relationship of the stator supports to wash troughs.

AIR SUCTION TUBE

SUPPORT

FILTER MEDIA



Products and Services

High Flow-Rate Filter
Systems
Roberts Manhattan
Process (RMP), an
advanced water treatment
system for potable and
industrial water. Higher
flow rates minimize capital
and operating costs.

Filter Underdrain Systems
Reliable and widely
accepted Wheeler
Bottoms assure even
distribution of backwash,
with minimum head loss.

Operating Controls
Quality control centers
with operating consoles
utilizing hydraulic, elec-
tric, pneumatic or a
combination of controls
as requirements dictate.

Media Washers
The AW and W are the
most advanced and
efficient air/water and
water agitators available.

Valves and Accessories
Roberts Filter Manufac-
turing Company is well-
known for valves designed
specifically for filter
plants. A complete line of
wall castings is available.

Pressure Filters
Roberts Pressure Filters
are applicable to
municipal and industrial
water and waste-water
service and are available
with a wide range of
media.

Ion Exchange Equipment
The Roberts Line includes
Softeners, Iron and
Manganese removal
systems and two, threa or
mixed-bed Demineral-
izers; in materials and
with accessories to
specifications.

Chemical Feeders
Wet-type chemical feeders
and slurry tanks are
designed to handle a wide
range of materials and
rates.

Roberts Filter Manufacturing Company
6th and Columbia Avenue Darby, Pennsylvania 19023
(215) 583-3131
Roberts Filter Company of Canada Ltd.. Toronto
Roberts Filter Company of Quebec Ltd., Montroal

Printed in U.S.A.
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Agitator
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SpecificatiOns for LeOpold ’ Specifications for kopold Specifications for Leopold-
Molded on Agitato / Molded Nylon "Sr-Seal" Stuart Molded Nylon

Nozzles ,/ Agitator Nozzles" "Flexi-Jet" Agitator Nozzles*
(Furshed as standard on.l (Available asan extra on all (Furnished as standard on Leopold-

Lndaflmer Agitar) Agitar Models) Stuart "30A" Agitator Available as
,/ an extra on Leopold and PalmerAgor nobles all be,6f moed AgRator les shall be of molded

Agitatorsny onpi .t a  o e.
ration shlbe desine A-ita nozzles shall inc Agitator nozzles shall be of molde

g orporatetfacigk an intes[ing loaded ball check to nylon, 2’ overall lengt w,th a ha
the noe orlfiC gonal wrench flat prowded wth an e si selection shl prevt backflow. Check valve seat

h male pipe thread endbe de on the basis of the reqmred habe molded nylon wth stainless
Nozzles shall be designed to accom-dlschae capactf the agRator umt. sl ball and spring. An agRator sup-

Nozz lshalle provided with " ressure of 5 psi shall be required modate and retm a sap-on cxmm
h rubber cap provided wth a four wayexagon re6ch flats and shall be /[uat the ball check.

v cross cut opemng which shall openo raength provided with a/ "Sh-Seal nozzle enal con-
under pressure and close automaucallymale ]-readend. -/ fi shall be dal to the

d when pressure s turned off to preventMoi Nyn Agitator Nozz" sndard molded nylogitator nozzle
shall be manuctured by the ft. B. normally fnisheon all Leopold oactnow.

Compa.h In, agi a ru  er ex-

" / Z ternal diameter and shall be providedrenmyv ma. / omeoy --anur-aea gtator
/- / ,- - with an internal shoulder to snap into
/ ,, / ozzies snag0e as manutactureu oy

zzi to retain.,. " the F B ooold Comoan’" -- a matcmng groove n no e
’fieiluri copper fiOles/ S 0- ./ouu WoHF y IHb. 11 I A. all

’flration available at diti cost Zelienop nsvania.,..: operating conditions.
"Molded Nylon Flexi-Jet Agi-

tator Nozzles" shall be as manufac-
tured by the F. B. Leopold Company,
Inc., Zelienople, Pennsylvania.
Patented.





J HN HACK COMPANY INC.
MILL DISTRIBUTORS--CARBON STI’ELeCOPPER BRASS. POLYVINYL CHLORIDKeS ITEEL

Manufacturer STOCKHAM VALVES & FITTINGS

P. O. No.

Purchaser

P. O. No.

S. O. No.

ROBERTS FILTER MFG. CO.

ALL PURCHASES

The undersigned certifies that the material (s) shipped on the
above reference order number conform to Specification as follows:

Specifications SEE BELOW

Item,No., Quantity Description

MALLEABLE FITTINGS

MALLEABLE UNIONS

Threaded Fittings B 16.3-77

Threaded 150, 250 & 300# Class B 16.39-77

Company Representative

Russell Farrow

Date November 2, 1984





J HN HACK COMPANY INC.
MILl. DIITRIBUTORI-- CARBON STm’lrLe COPPER & BRA$ $ POLY VlNY I- CHLORIDE ITAINI..m’IS IT

THOROrARZ, Nzw SRSSY o8o8s

CERTIFICATE OF COMPLIANCE

Manufacturer

P. O. No,

UNITED STATES STEEL CORP. Purchaser

P. O. No.

S. O. No.

ROBERTS FILTER MFG. CO.

ALL PURC}SES

The undersigned certifies that the material (s) shipped on the
above reference order number conform to Specification as follows:

Specifications
SEE BELOW

Item No. Quantity Description,

STEEL PIPE Black & Galvanized Welded & Seamless

Conformsto A-120-81 and is up-graded to A-53

Company Representative

Russell Farrow

Date November 2, 1984





FILTER MANUFACTURING COMPANY

CONTRACT N62470-82-C-2552

SUBMI TTAL NO. 1-B

COMMENTS

a)

b)

c)

d)

We will suoply nylon nozzles (etall attacne) as per
soecifications for Rotosweeos.

Nozzles will have 1/8" dia. orifices

We certify tat the rotary surface washer w111 deliver
55 GPM at 50 PSIG.

Soacing of nozzle sown on drawing A-8784-1.

a)

b)

The method of mounting su0ports to the troughs is a contract
deviation wic w111 incur no cange in cost or tlme.

We wish to verify that te existing troughs can suDport the
weight and dynamlc action of te sweeos. Should any aamage
occur as a result of this meto of installation or if the
rotary washers o not perform properly during te one (I)

year waranty, they w111 be remove an relnsalle in
accordance with the s0ecficatlons/contract rawng at no
aditional cost to te Government, and any amage to te
troughs shall be reoalre.

a)

b)

Details of the supports ana angle shown on drawing A-8784-3.

The 2-1/2 x 2" PVC reuclng busing provides a dielectric
coupling between disslmilar metals

Certificates of compliance for seel ppe an malleable iron
fittings at t ache.

S I GNED

ROBERTS FILTER MANUFACTURING CO.

DATED NOVEMBER 9, 1984
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WRENCH
FLATS

TOP
MEDIA

SECTION A-A

G

J

P

N

Q

OPTIONAL EQUIPMENT

PARTS LI ST

tick RT NAME
,ROTOR CAP

MATERIAL
CAST BRASS

UPPER QUAD RING SEAL BUNA-N

BEARING/RACE ASS’Y STN STEEL

LOWER QUAD RING SEAL BUNA-N

ROTATION TUBE COPPER

INDICATOR ASS BRASS

ROTOR RETAINER CAST BRASS

ROTOR CAST BRASS

ARM ASSEMBLY CAST BRASS

SEAL BUSHING

CONE PORTED NOZZLE

SUPPLIED IF CHECKED

STYLE E

STYLE L

S TYLE P

ROTATING
INDI CATOR ASSEMBLY

MPT

PVC

SEE TECH s’ro oo., o.,

OPERATING,

’,50 P.%I.
OROEI

oe CAMP

QUANTITY:

WATER REQUIREB: .:
B 5 EACH AT E,O





CONTRACTOR’S SUBMITTAL TRANSMITTAL
L,NTDIV NORPOLK 4-4355 3 (Rev 11-80)

ROBERTS FILTER MANUFACTURING COMPANY

NAVAL FACILITIES ENGINEERING COMMAND

Contractor ADrove

Z PROJ. SPEC- SECT.
& PARA. arid/or

PROJ. DWG. NO.

12t
3

CONTRACTOR USE ONLY

4

N62470-82-B-2;52 #3-A Pg. 3

CONTRAC’rOR’S COMMENTS

REPLACE EQUIPMENT

"List only one specihcatlon diwSt(n per form

Lts! only one of the following categorms on each transmittal form.

and ndlcate which s being submitted

O OICC Approva r Dev,ton/Substilution

Fo OICC Approval

ITEM IDENTIFICATION
(Type, size, model no., Mfg. name, dwg. or

7

7

7

brochure number)

Tank Adju’Stable Legs

NSF Pressure Drop Standards

underdrain Lateral Calculations

POOLS

REVIEWER USE ONLY

"’ACTION CODES
A-Approved
D-Disapproved

AN-Approved as noted

FA.Recelpt acknowledged.

C-Comments
Ft.Ftesubmit

ACTION
CODES

REVlEWER’S
INITIALS

CODE AND DATE

COPY’OF TRANSMITT.AL AND SUBMITTALS TO ROICC CONT.OR REPRESEN[.TA.TISlgnature)

Submittals are retum with action indicate. Approval of ap item ds not include approval of any deviation fromeontraruirements unlthe

tractor calls attention to and suppos the deviation.

Submittals are foarded to LANTDIV with A-E recommendations indicat in REVIEWER USE ONLY ction and m comments low onON COY of the

trasmta fo,

REVIEWER S COMMENTS ,’; ""

; ",, .’ .....

COPIES ’TO
ROICC

A-E (1)

DATE SIGNATURE

" U.S. GOP: lg3 73e-o03/22 Region





CONTRACTOR’S SUBMITTAL TRANSMITTAL
t’ANTDIV NOI:IFGLK 4-4355 3 (Rev. 11-80) N62470-82-B-25521 #3-A Pg.

D,’rE

2 II/21/84
ROBERTS FILTER MANUFACTURING COMPANY

NAVAL FACILITIES ENGINEERING COI;IHAND
REPLACE EQUIPMENT POOLS

CONTRACTOR USE ONLY REVIEWER USE ONLY
"Lst only one spechcatton dwsn per form

[] Contractor Approved

8

lO

Lst only one ol the following categories on each lransmlnal form.
and ndlcate whsch being submitted

r] OlCC Approva Devi’ation/Substituhon
For OICC Approval

PROJ. SPEC. SECT.
& PARA. Ind/or

PROJ. DWG. NO.

NMC556

ITEM IDENTIFICATION
(Type, size. model no., Mfg, name, dwg. or

brochure number)

NSF and ASME Certification

Certificate of Conformance, Page

Cert,ificate of Conformance, Page 2

Standard Catalog Drawing

Neptune Filter Installation List

NSF Official Listing

7

7

7

7

7

7
CONTRACTOR S COMMENTS

"’ACTION CODES
A-Approved
D-Disapproved
AN-Approved as noted

RA-Recept acknowledged.
C-Comments
Ft-Resubmlt

ACTION
CODES

REVlEWER’$

INITIALS
CODE ANO DATE

H

CO’Y OF TRANSMITTAL AND SUBMITTALS TO ROtCC

Ensign W, G, Grip

’.v L.

Submittals re returne with action incliceled. Approval of an item doe mot include approval of any cleition from the contract r’e(:luiremBnts unless thetrsctor calls attention to and SUppotls the deiation.

Submittals ae forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments blow on ONE COPY of the
transmittal form.

REVtEWERS COMMENTS

COPIES TO
ROCC ,2)

DATE

1" U.S. GOP: 1983 739-003,2122 Reg=on 3-11





CONTRACTOR’S SUBMITTAL TRANSMITTAL
L-ANTDIV NORFOLK 4-4355/3 (Rev. 11-80)

I:lOM COINT&CTOP

ROBERTS FILTER HANUFACTURING CO.
TC

NAVAL FACILITIES ENGINEERING COMMAND
CONTRACTOR USE ONLY

624 70-B-2"552 #3-A Pq. 1 II/21/84

REPLACE EQUIPMENT POOLS

REVIEWER USE ONLY

"Lst only one specthcatton dwsn per form.

only one of the followng categories each transmittal form,

and indicate which ts being submitted

r Contractor Approved

ZO PROJ. SPEC. SECT.
& PARA. and/or

PROJ. DWG NO.

10ICC Approval

ITEM IDENTIFICATION "(ype, =ize, model no., Mfg. name,
brochure number)

"’ACT/ON CODES
A-Approved

D-Dsapproved

i
AN-Ap)roved a noted

RA-Ftecept acknowedge
C-Commenls
R-Resubmit

CODE ANO DATE

15440
Para 2.1 FILTER TANKS

FA-I

FT-I

UH-I

UM-2

Assembly Drawing Filter Tank

F6brication Details

Fabricatinn Details

Filter Tank

Underdra i n

UnderdrainFabrication Details

Tank Construction Calculation3
CON.T_RACTOR’S COMMENTS

COPY OF TRANSMITTA!. AND SUBMITTALS TO ROICC

Ensign W. G. Grip ,_
DATE RECEIVED B’ REVIEWER FROM ,Rev’.,) ’ TO

tractor lls attention to and suppoRs the deviation.

Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below on ONE COPY of the
transmittal form.

COPIFS TO
ROICC
LANTDIV

P" "" U.S. COP: 193 739-003. 2’2 Re 11





CONTRACTOR’S SUBMITTAL TRANSMITTAL
LANTDIV hlORFOLK 4-4355/3 (Rew 11-80)

Ofl CONTRACTOR

Roberts Filter Manufacturinq C.
TO

Naval Facilities Enqineering Command
CONTRACTOR USE ONLY’

Fl Contractor Approved

N62470-82--2552 4 II/6/84
PROJFCT TITL[ ANi’. LOCATION

REPLACE FILTERS IN POOL
CAMP LE JEUNE, NC

"List only one specification division per form.

List only one of the following categories on each transmittal fo,m.

and indicate which is being submitted

[ OICC Approval r-] Deviation/Substitution

For OICC Approval

PROJ. SPEC. SECT. ITEM IDENTIFICATION
& PARA, and/or (Type, size, model no., Mfg. name, dwg. or

IlOJ. DWG. NO. brochure number)

PaFa, 2.5
Catalog
Pages Pressure Gauge BAI4G

CONTRACTOR’S COMMENTS

REVIEWER USE ONLY

"’ACTION CODES
A-Approved
D-Disapproved

AN-Approved as noted
RA-Receipt acknowledged.
C-Comments
R-Resubmit

ACTION REVlEWEWS
CODES INITIALS

CODE ANO DATE

tractor cadls attention to and suppos the deviation

Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below onONE COPY of the
transmittal form.

REVIEWER’S COMMENTS

COPIES TO
ROCC
LANTDIV (I|

A-E |I)





H
Regal Gauges are calibrated in accordance
with ANSI B40.1-1974 Grade A (+1%).
See Page 16 of this catalog for further
reference to ANSI B40.1.

COMMON FEATURES

1% accuracy.

White dial, black graduations and numerals, except: corresponding
temperatures in red on ammonia and refrigerant gauges; 270 arc, except:
180 on bourdon type low pressure gauge to 5 psi, smaller arc on low
pressure bellows gauges.

CATALOG SERVICENUMBER

BA1 Vacuum, pressure, compound.

BA3 Vacuum, pressure, compound.

BB1
Pressure, compound.
Duplex gauge. Indicates two related pressures on same dial; top pointer orange, bottom black.

Pressure.
BC1 Differential gauge. Indicates difference between two independent pressure sources, with zero at top center;

pointer at right would indicate right connection that much higher than left connection, and vice versa.

Pressure.
BD1 Differential gauge. Regular dial and range configuration; pressure must be applied to high pressure

connection before low pressure, is applied; remaining reading is the difference.

Pressure.
BE1 Retard gauge. Has expanded scale, advantageous where accurate measurement of small variations in

pressure over a part of the range is required.

Pressure, compound.
BF1 Retard gauge. Has expanded scale, advantageous where accurate measurement of small variations in

pressure over a part of the range is required.

Pressure.
BM1

Altitude gauge. Indicates height of water in reservoirs, etc. Red set hand.

Pressure.
BN Combination pressure and altitude gauge. Indicates both height of water and corresponding pressure

in reservoirs, etc. Red set hand.

BK1
Vacuum, pressure, compound.
Low pressure gauge.

I- IS HEREBY CERT!FIED THAT THE (EQUIPMENT) (MATERIAL) SHUWii

BL1

BL4

BP3

BQ1

Vacuum, pressure, compound.
Bellows actuated gauge for very low pressures.

Vacuum, pressure, compound.
Bellows actuated gauge for very low pressures. G,.;;,;LI.NMEN] APPROVAL.

Compound.
Ammonia gauge.. Indicates. corresponding temperat.L.l-iFiED B
Socket contains stainless steel throttle screw .020 Bore.

Pressure, compound.
Refrigerant gauge. Refrigerants 12 and 22 standard; others available. Indicates corresponding temperatures.
Socket contains brass throttle screw .008 Bore.

ANI]) MA’I<ED IN THIS SHBMITTAL IS THAT PROPOSED TO BE INCOR-

FOi’:ATD IIUiO C(; iKAC[ NO. N62470-82-C-2552, IS IN COMPLIANCE

,..." LEL I ;H5 .tLOCAfED SPACES. AND IS SUBMITTED FOR

Q14.P
FOR STANDARD REGAL RANGES, SEE PAGE 6

WHEN ORDERING: Specify (1) Gauge Type ie BA1; (2)Dial|
(by symbol) i.e. 3 31/2" 4 41/2" 6 6" 8 ;" and 9
sze. (3) To the resultant 4-dgR number, refer to page and ad
appropriate case style symbol. Example: "Type BA14P" denotes

Cat. 525 page 4





Ld N
Slotted adjustable pointer (except BBI Duplex: balanced micrometer).

Surface, direct (stem), semi-flush and flush mounting.

1/,,, NPT maleconnection; 1/2"’ NPT optional, or no charge over 1,000 psi. BA14-Y

RANGE
DIAL SIZES TABLE

See P. 6

31/2", 41/2", 6", A81/= 12"

31/2", 41/2’’, 6", A81/2", 12"

41/2", 6", 81/2" A
12"

41/2’’, 6", 81/2", B12"

41/2’’, 6" C

41/2",6’’, 12" D

41/2",6", 12" D

31/2", 41/2’’, 6", E81/2"

31/2’’, 41/2", 6", E
81/

41/2’’, 6", 81/ F

41/2", 6", 81/= G

41/=’’, 6", 81/2" G

4’/2,
81/2"

RANGE
LIMIT

1,000 psi

20,000 psi

MOVEMENT

300 psi &
690 feet of

water

Bronze rotary with nickel silver’
pinion gear; bronze sector gear;
stainless steel link.

Bronze rotary with nickel silver
pinion gear; bronze sector gear;
stainless steel link.

Bronze rotary with nickel silver
pinion gear; bronze sector gears
and stainless steel link.

BOURDON TUBE

Bronze rotary with nickel silver
pinion gear; bronze sector gear;
stainless steel link.

Phosphor bronze.

Alloy steel 4130.

Phosphor bronze; alloy steel, berylliumi
copper; stainless steel or monel
optional, except 31/2" size.

SOCKET

Forged
brass.

Alloy steel.

Forged brass
(st. st., alloy
st. or monel).

1,000 psi

Phosphor bronze; alloy steel, beryllium’ Forged brass
500 psi Bronze. copper; stainless steel or monel (st. st., alloy

optional, st. or monel).

Phosphor bronze; alloy steel, beryllium Forged brass
1,000 psi Bronze. copper; stainless steel or monel (st. st., alloy

optional, st. or monel).

30 psi
Bronze sector gear; stainless steel Phosphor bronze.

Forged
link. One retard mechanism, brass.

Bronze sector gear; stainless steel Forged
100 psi link. Two retard mechanisms (ex- Phosphor bronze,

brass.
cept one on 30"0-100 psi).

1,000 feet
Bronze rotary with nickel silver Forged

of water
pinion gear; bronze sector gear; Phosphor bronze,

brass.
stainless steel link.

Phosphor bronze.

Bronze rotary with nickel silver
10 psi pinion gear; bronze sector gear;

stainless steel link.

nickel silver
15 psi sector gear;

Bronze rotary with
pinion gear; bronze
stainless steel link.

Forged
brass.

Foged
Phosphor bronze,

brass.

Forged(BELLOWS)
Phosphor bronze. Overrange stop.

316
(BELLOWS)

stainless15 psi All stainless steel. 316 stainless steel. Overrange stop. steel.

300 psi All stainless steel. Alloy steel 4130. Alloy steel.

Phosphor bronze.31/2", 41/2’’, 6", H 300 psi
81/2" All stainless steel

Forged
brass.

FOR STANDARD REGAL RANGES, SEE PAGE 6

z’. 1/2 dial size Regal Gauge in black phenol case.

TIatdition to Gauge yloe number Specify Range; Connection
(size and location); Dial (white or special).

Cat. 525 page 5

BB14-P





Standard REG/ L Ra= ges

TABLE A
GENERAL

SMALLESTDIAL RANGES FIGURE INTERVALS GRADUATION
O-- 15 p.s.l.t
O-- 30 p.s.I.
O-- 60 p.s.i.
0-- 100 p.s.I.
O-- 160 p.Sol.
0-- 200 p.s.i.
O-- 250 p.s.i.
0-- 300 p.s.i.
O-- 400 p.s.i.
O-- 500 p.s.i.
0-- 600 p.s.I.
O-- 700 p.s.I.
O-- 800 p.s.I.
0-- 1,000 p.s.i.
O-- 1,500 p.s.i.
O-- 2,000 p.s.i.
O-- 3,000 p.s.i.
0-- 5,000 p.s.i.

p.s.i.
5 p.S.I.
10 p.s.i.t

2
2
5
5
5
5

10
10
10
10
20
20
20
50

10 p.s.i.
20 p.s.I.
20 p.s.i.
25 p.s.i.
50 p.s.i.
60 p.s.t.
50 p.s.i.
100 p.s.i.’r
100 p.s.i.
100 p.s.i.
100 p.s.i.
300 p.s.i.
200 p.s.i.
500 p.s.i.
500 p.s.i.

A p.s.i.
1/2 p.s.I.

p.s,i
p.s.i.
p.s.i.
p.s.i.
p.s.i.
p.s.i.
p.s.i.
p.s.i.
p.s.i.t t
p.s.i..
p.s.i.
p.s.i.
p.s.i.
p.s.i.
p,s.i,
p.s.i.

O-- 10,000 p.s.i.
0--20,000 p.s.i."

1,000 p.s.i.
2.000 p.s.i.

30"--0-- 15 p.s.i.
30"--0-- 30 p.s.i.
30"--0-- 60 p.s.i.
30"--0--100 p.s.i.
30"--0--150 p.s.t.
30"--0--200 p.s.i.
30"--0--300 p.s.i.
30"--0--400 p.s.i.
30"--0--600 p.s.i.

100 p.s.i.
200 p.s.i.

0--30" Hg. Vac. 5" "
5" & 3 p.s.i.

10" & 5 p.s.i. 1"
10"& 10p.s.i. 1"
30" & 10 p.s.I. 2"
30"& 28p.s.i. 5"
30" & 20 p.s.i. 5"
30" & 50 p.s.i. 5"
30" & 50 p.s.i. 10"
30"& 100 p.s.i, lO"&

l"’& p.s.i.
p.s.i.
p.s.i.
p.s.i.

8 p.s.i.
6 p.s.i.
5 p.s.i.
5 p.s.i.
5 p.s.i.

Metric dials, in ranges up to 160,000 kPa, and metric dials, in standard ranges
up to 700 KG/CM2, can be furnished. See page 2.
Not available in duplex.

TABLE B
RANGES FOR TYPE BCl DIFFERENTIAL GAUGE (Other RangesAvailable)

30--0-- 30 p.s.I.-’"]
50--0-- 50 p.s.i.

100--0--100 p.s.i.
200--0--200 p. i,
300--0--33..i.
400--_J-"t)0 p.s.i.

__:O0--0-500 p.s.i.

FIGURE
INTERVALS

5 p.s.i.

/
50 p.s.i.
100 p.s.i.
100 p.s.i.
100 p.s.i.

SMALLEST
GRA.D,rEJATtO]

-’’ p.s.i.
p.s.i.

.._ 2 p.s, i.
si7I;..

10 p.s.’t;
10 p.s.i.
10 p.s.i.

PRESSURE
LIMITS**
90 p.s.i.
150 p.s.i.
300 p.s.i.
600 p.s.i.
700 p.s.i.
"95Op.s.i.
1,200 p.,$:L

TABLE C
RANGES FOR TYPE BD1 DIFFERENTIAL GAUGE (OtherRangesAvai/able

FIGURE SMALLEST STATIC
DIAL RANGES INTERVALS GRADUATION PRESSURE--., LIMITS**
0& 30 p.s.i.
O-- 60 p.s.1.

O-- 200 p.s.i.
O-- 300 p.s.i.
O-- 400 p.s.i.
O-- 500 p.s.I.
O-- 600 p.s.i.
O-- 600 p.s..L

TOTAL
GRADEIAION
0 to 15 p.s:;.
0 tO 30 p.s.i.

30"-0-30 p.s.i.

5 p.s.i.
10 p.s.i.t
10 p.s.i.
-2Q p.s.i.
20 p.s._.
50 p.s.i.
50 p,s.i.
80 p.s.i.
100 p.s.i.t
100 p.s.i.
100 p.s.I.

p.s.i.
p.s.i.
p.s.i.

2 p.s.i.
2 p.s.i.
8 p.s.i.
,..p.s.i.

10 p.s.i.
10 p.s.i,

45 p.s.i.
90 p.s.i.
150 p.s.i.
240 p.s.i.
300 p.s.i.
450 p.s,i.
600 p.s.i.
600 p.s.i.
700 p.s.i.

.950 p.s.i.
1,200 f).s.i.

TABLE D
RETARD RANGES

FIGURE INTERVALS

p.s.i. (0- 5); 5 p.s.i. 5-18Y
1 p,s.I. (0-10); 10 p.s.i.t@:30)

2" (0-10); 10":.Ib-30)
p.s.i. (0:5--;, 10p.s.i. (10-30)

......SM/LLEST
GRADUATION

1oz.(0- 5);lp.s.l.(5-15)
(0-10);5 p.s.i. (10-30)

’/=" (0-10); 5" (10-30)
(0-5-; 5 p.s.i. (5-30)

30"-0-100p.s.i. 10" (0-3i 10 P::f. (0-50) 1" (0-30); p.s.i. (0-60)
23 p.s.i. (50-100i’’- 5 p.s.i. (50-100)

NOTE: On compoufld range gauges the zero gradtfoz is not to be used as
calibration ref,qce point.

tAIso ayi01e with figures at 5 p.s.i, intervals.
t tAIso,aVailable with 50 and 5 p.s,i, markings.
*41st. st. bourdon
*Maximum pressure that can be admitted into the bourdon tubes.

TABLE E
ALTITUDE GAUGE RANGES

TOTAL FIGURE INTERVALS SMALLEST
GRADUATIONS GRADUATION

0-- 30 ft.
0-- 70 ft.
0- 100 ft.
O-- 160 ft.
0- 200 ft.
0-- 250 ft.

/ O-- 300 ft.
0-- 400 ft.
0-- 500 ft,
O- 600 ft.
O-- 700 ft.

5 ft.
10 ft.
10 ft.
20 ft.
20 ft.
25 ft.
50 ft.
50 ft.
50 ft.

100 ft.
100 ft.

1/2 ft,
ft.
ft.

2 ft.
2 ft,

5 ft.
5ft.
5 ft.
5 ft.

10 ft
lOft.’,,,

O-- 800 ft.
0--1,000 ft.

15 p.s.i. & ..35 ft,
30 p.s.i. 70 ft.
50 p.s.& 116 ft.

60.i. & 140 ft.
1005.s.i. & 231 ft.
1) p.s.i. & 345 ft.
=FO0 p.s.i. & 460 ft.

/300 p.s.i. & 690 ft.

IQO ft.
10Q ft.

3 p.s.i. , 5 ft.
5 p.s,i. & lp ft.
10 p.s.i, & loft.
10 p.s.i. & 20 ft.
10 p.s.i. & 25 f’,
20 p.s.i. & 20 ft.
20 p.s.i. & 50 ft.
60 .s.L 50 t.

10ft. ’,
10 ft.

’/- p.s.i. & ft.
p.s.i. & ft.

I p.s.i. & 2 ft.
p.s.i. & 2 ft.

2 p.s.i. & 5 ft.
2 p.s.i. & 5 ft.
2 p.s.i. & 5 ft.
5 p.s.i. & 10 ft.

TABLE F --RANGES FOR BK1 GAUGE....FigURE SMALLESTDIAL RANGES NTERVALS GRADUATION
0 to 5 p.s.i. p.s.I. 2

DIAL ARC

180
270
180
180

TABLE G RANGES FOR BELLOWSGAUGES
DIAL RANGES FIGURE SMALLEST

INTERVALS GRADUA-
TION

0 to 10" Water Press, 2"

0 to 15" Water Press. 3" ’"

BL1 BL4

Dial Dial
Arc Arc
90

90 1
0 to 20" Water Press. & 12

0 to 30" Water Press. & 18

2" &

5’" &

l’*& 180

1/2"& 1/2oz. 215

0 to 30" Water Pres. & 18oz.
0 to 40" Water Press. & 24

0 to 60" Water Press. 8 35

0 to 80" Water Press. & 45
0 to 100" Water Press. & 57 oz.
0 to 5 p.s.i.

0 to 10 p.s.i.

O to 15 p.s.i.

O to 10" Water Vac "

10"& l"& ’ 90

5" & 3 l"&’

5" & 5 l"&

10" & 5 oz. 1" &

10"&5oz. l"& 1oz.

I’ p.s.i.

p.s.i. 2

2 p.s.i, .2 p.s.i.

0 to 15" Water Vac. 3" "Oto40"WaterV,a& 75ram.Hg., 5’" & 10rr l"’&

1’i" Water Pressure &
10" Water Vacuum 2" 1/2"

40" Water Pressure &
20" Water Vacuum 10" 1"

10" Hg. Vacuum &

270 90

270 180

270

270 270

270 270

270 270

270 270

90

90

270 90

270 180

27 270

180

270

270

180

270

TABLE H RANGES FOR REFRIGERAN./T 12 OR 22
sMA’LESTDIAL RANGES FIGURE INTERVALS GRADUATION

30"9’50 p.s.i. ]0 & 25 p.s.i. 5" & 5 p;s.i.
30"--0--300 p.s.t. 30" & 25 p.s.i. 5" & 5 p.s.i.

0--300 p.s.i. 25 ,..L 5 p.s.i.

TABLE RANGES FOR AMMONIA

DIAL RANGES ;IG’RE ,NTERVL’"., GRADUATIoNSMALLEST’II/,
30"-0-150 p..L. 30" & 25 p.s.i, 5’; ’& 5 p.s.i.
30"--0--300 p.s.i. 30" & 25 p.s.i. 5" & 5 p.s.i.

NOTE: Any standard pressure or compound range, from 30 to 400#, can be
furnished for ammonia use, without temperature equivalent, at no additional
charge.
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PISTON TYPE

FILTER-

FILTER TYPE

PRESSURE SpIIUI  BERS
PISTON TYPE: Shocks and pulsations are absorbed in the doughnut-shaped orifice "O"
formed by the piston "P" in the tube. As the piston moves up and down with the pulsa-

tion, it automatically kicks out any sediment or pipe scale that would clog a simple

orifice or needle valve.
Each snubber is furnished with three pistons. The snubbing may be changed to suit

individual installations by changing pistons. By using the proper piston any of the listed

snubbers can be made to operate satisfactorily from vacuum to its maximum rated

pressure on any fluid compatible with the body material. These snubbers may be

installed vertically, horizontally, inverted, or at any angle.

TYPE GAS OR LIQUID PRESSURE PIPE SIZE MATERIAL
NUMBER IN PIPE LINE RANGE, LBS. AND LENGTH

RS1 Air, water Steam, etc.
O- 3,000 Brass

RS2 Oil, fats, etc. V," NPT

RS7 Thin corrosive liquids, gases A 3t/
St. St.

RS8 Thick corrosive liquids 0- 5,000

RS6 Oil, water, etc., specify 1/2" NPT Brass

RS9 Thinor thickcorrosive,specify 0-10,000 A 3-5/8" St. St.

FILTER TYPE: Snubbing element consists of a 3/8" diameter x 1/8" thick MICRO

METALLIC stainless steel filter. When placed in the line just before the pressure gauge,

the gauge pointer moves across the scale at a rate which is proportional to the pressure

differential across the snubber element. Overall length 11/4".

TYPE NO.

BW41

BW 42

BW 43

SW 41

GAS OR LIQUID

IN PIPE LINE

Air

Water-Light Oil

Heavy Oil

Air

PRESSURE
RANGE

1,500 PSI

1,500 PS

1,5o0 PS

5,000 PSI

CONNECTION

1/,- NPT

1/4" NPT

1/4" NPT

" NPT

MATERIAL

Brass

Brass

Brass

St. Stl.

SW 42 Water-Light Oil 5,000 PSI 1/4" NPT St. Stl.

SW 43 Heavy Oil 5,000 PSI 1/=,, NPT St. Stl.

SW 44 Mercury 5,000 PSI 1/4" NPT St. Stl.

A05 20,000 PSI 11/2,, NPT St. Stl.

*When ordering: add Suffix letter "’D’" for Heavy 0il (over 50 S.S.U.): "’E’" for Water or

Hydraulic Oil; "G" for Air," "’H" for Mercury Manometer.

OPTIONAL EXTRAS
MAXIMUM and MINIMUM POINTERS
Used to indicate highest and lowest pressures reached since last
setting. Equipped with external reset knobs.

MAXIMUM or MINIMUM POINTER
Used to indicate highest or lowest pressure reached. Equipped with

external reset knob.

SERVICE MARKINGS
Service and company nameplates can be attached to standard dials.

Maximum, 20 letters per plate. Dials with blank nameplate can also
be supplied.

PLASTIC LENS
Glass lens is standard on all gauges e,cept Navy. Plastic lens,
furnished at extra cost, is recommended whenever the danger of

breakage is a possibility.

LAMINATED SHATTERPROOF LENS*
Can be furnished in place of plain glass lens, when specified.
Also available separately.

THROTTLING ORIFICE
A device drilled with an orifice to minimize and dampen pulsation

surges.
*All except 12"" dial size.
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SAFETY BLOW-OUT DISC
An optional safety feature, available on pressure gauges in all sizes,

this synthetic rubber disc is designed to blow out if internal case

pressure should exceed 5 psi. Where the gauge is to be surface

mounted, it is advisable to use spacing washers (so the disc will

have room to pop out).

RED SET HAND
The red set hand is used to indicate a specific operating or maxi-

mum pressure. It is attached to the dial with a grommet and can be

reset manually.

SPECIAL DIALS
Dials to customer specification can be supplied at additional cost.

When ordering or making inquiry please advise quantity, and all

details of layout desired.

NOTE: Dials designed to include colored numerals or arcs can al.q,.
be supplied. One or more colors may be specified. .
OVERLOAD/UNDERLOAD STOPS
All gauges listed in this catalog can be supplied with underload
stop for protection from vacuum, or overload stop for protec-

tion from overpressure.





CAPILLARY
Weksler gauges can be furnished with a bleeder system which operates through a flexible capillary in the

bourdon tube. Ending at the highest point of fluid in the gauge, the bleeder tube provides for fast and

complete removal of air or gases. The external bleed port is protected and sealed by a cap nut.

Especially useful in sealed systems such as solid-filled gauges or gauges equipped with diaphragm seal,

the capillary bleeder feature is also recommended for applications where highest accuracy and sluggish

free action is desired.

For type 316 stainless steel bleeder system (max. pressure 10,000 psi), specify Model SCB.

Refer to other pages in this catalog for gauge ordering information.

GAUGE ACCES. ORIES
BAR STOCK NEEDLE VALVES

These valves are used primarily to closely regulate fine flow. However, they may be used as a throttling

device on lines to pressure gauge where rapid and excessively pulsating pressures would tend to effect

the gauge performance or mechanism..

TYPE NO. SIZE MATERIAL PRESSURE & TEMP. RATING WEIGHT

AV34 1/4" NPT 8 oz.

AV32

AV44

AV42

AV54

AV52

AV64

AV62

AV74

AV72

1/2" NPT

1/4" NPT

1/2" NPT

1/4" NPT

1/2" NPT

1/4" NPT

1/2" NPT

’A" NPT

1/2" NPT

Bronze: For oil, water, gas, etc.

Carbon Steel: Parkerized and
Parcolaced, for resistance to
corrosion.

12-14% Chrome Stainless Steel
For cold nitric acid, crude oil and
oil derivatives, alcohol, liquor,
boric acid, alkaine solutions etc.

Combination: 12-14% Chrome
Stainless Steel and Carbon Steel
offers highest resistance to
gelling at high temperatures.

316 Stainless Steel provides
greatest overall resistance to
corrosion; very good for
sub-zero service.

500 psi @ 150F

475 psi @ 1000F
550 psi @ 900F
600 psi @ 850F

10,000 psi @ 150F

10,000 psi @ 150F

475 psi @ 1000F
500 psi @ 900F
600 psi @ 750F

4,000 psi @ 150F

4,000 psi @ 150F

lb. 4 oz.

9 OZ.

11b. 6 oz.

9OZ.

lb. 6 oz.

90Z,

lb. 6 oz.

9 OZ.

lb. 6 ozo

BRASS BAR STOCK NEEDLE VALVES
TYPE BBV4 Brass, 1/4"’ NPT female connections only. Suitable for 600 psi at 300F maximum;water,

oil, or gas service.

GAUGE COCKS
TEE HANDLE COCKS In polished brass (suitable for pressure to 125 psi hydraulic). Specify type

AIO for 1/4" size. For 1/4" size except chrome plated, specify Type AIOC. For pressures to 600 psi

hydraulic, 1/4" size only, with hex shoulders, specify Type ALOE.

LEVER HANDLE COCK-1/4"male and female connections, suitable for pressures to 200 psi hydraulic.

Specify Type A11 for brass, or Type A11C for chrome plated brass.

LEVER HANDLE COCK 1/4" female connections. Specify Type A12 for brass or Type A12C for

chrome plated brass.

BARSTOCK NEEDLE VALVE

BARSTOCK NEEDLE VALVE
(Bra=)

TEE HANDLE COCK

SIPHONS
When a gauge is to be used for steam pressures, a siphon filled with water is recommended between line

and gauge to prevent steam from entering the tube.

SIZE SIPHON MATERIAL CAPACITY TYPE NO.

Iron (Schedule 40) 500 psi and 400F A031

Brass 250 psi and 400F A03B

1/4" N.P.T. Chrome Plated Brass 250 psi and 400F A03P

Seamless Steel, extra heavy (Schedule 80) 1,000 psi and 850F CPS4

Seamless Stainless Steel XH (Schedule B0) 2,000 psi and 1000o1: CPSS4

Seamless Steel, extra heavy (Schedule 80) 1,000 psi and 850F CPS2

1/2" N.P.T. Seamless Stainless Steel XH (Schedule 80) 2,000 psi and 1000F CPSS2

Seamless Steel (Schedule 40) 500 psi and 400F CPS5

T HANDLE COCK

LEVER HANDLE COCK

SIPHON

Cat. 525 page 1 1





WEKSLER
INSTRUMENTS

CASE STYLES: 12"t DialSize$

Standard turret type Phenol case, for surface or direct mounting. Bottom connection standard,
back connection available. (List prices are based on use of this case.)

Case style PF (not illustrated) includes special ring assembly for flush mounting purposes. Case
style PF is standard with back connection; bottom connection available.

MATERIAL

Phenol

CASE

FINISH

Glossy Black

RING TYPE FINISH

Snap Ring, Black Finish

Steel Flush Ring, Black Finish

CASE TYPES

PF

Style P case not available in 6" dial size. 41/2" case is available in Polypropylene only.

Back flange permits surface direct mounting. Bottom connection standard; back
connection available.

Aluminum
Black Textured

Enamel

Chrome-like Slip Ring G

Aluminum Bayonet Lock Ring, A
Black Finish

Cast Brass Satin Brass Screw Ring, Satin Finish J
Stainless Steel Polished Bayonet Lock Ring X

41/2"" dial size only.

For direct mounting only. Bottom connection standard; back connection available.

Black Textured
Aluminum Enamel

Cast Brass Satin

Stainless Steel

"4 dial size only.

Cast aluminum

Polished

Chrome-like Slip Ring

Aluminum Bayonet Lock Ring, C
Black Finish

Brass Screw Ring, Satin Finish L
Bayonet Lock Ring

surface mounting case with aluminum flush ring. Back connection standard;
bottom connection available.

Black Textured
Aluminum Enamel

Cast Brass Satin

Threaded Aluminum Ring, Black Finish

Threaded Brass Ring, Satin Finish

AF

JF

Front flanged case, for semi-flush surface mounting Available with back connection only.
Chrome-like Slip Ring

Aluminum
Black Textured

Enamel Aluminum Bayonet Lock Ring,
Black Finish

Cast Brass Satin Brass Screw Ring, Satin Finish
*Except 81/2" dial size.

For flush mounting, with "U" clamp. Also available without "U" clamp for direct (stem) mount-
ing; specify case style "0". Typ "OF" case is furnished with back connection only. Bottom
connection only for style "0" case.

DrawnSteel Cadmium Plated PressFit, Chrome Plated Brass

"31/2 dial size only.

Cast aluminum case for flush mounting. Available with back connection only.

Aluminum
Black Textured

Enamel Hinged Steel Ring’ Black Finish W*

"4’" and 6" dial sizes only.

P

G

Y

AF

H

OF

W

SAFETY CASE TYPES
Specifically designed for severe or dangerous services, safety cases have a solid integral wall between
the dial plate and operating parts, providing maximum protection. Should the bourdon tube rupture
due to overpressure or other cause, rear plate permits full area release of pressure with maximum
)rotection.

SAFETY STYLES DIAL SIZES CASE TYPES

Phenol Case: Similar to style "P" except Safety 31/2, 41/2 & 81/2" 2*

Back Flanged Case: Similar to style "’A" except Safety 31/2,41/2,6 & 81/2" 4.

Hinged Front Case: Similar to style "W" except Safety 41/2 & 6" 6

Hi-Shock Navy Case: 31/2, 41/2 & 81/2" 3
Aluminum Case w/Snap Ring, Gray Finish

*Also available for flush mounting. To denote, add letter "’F’" i.e. 2F or 4F.
tAF case only.
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CONTRACTOR’S SUBMITTAL TRANSMITTAL
LANTDIV NORFOLK 4355/3 (Rev 11-80)

YnOM COTRACrO

ROBERTS FILTER MANUFACTURING CO.
TO

NAVAL FACILITIES ENGINEERING COMMAND

CON’"A=’"O ’"
N62470-82-C-255 6 11/14../84
PROJECT TITLE AND LOCATION

REPLACE EQUIPMENT SWIMMING POOLS
CAMP LE JEUE, NORTH CAROLINA

CONTRACTOR USE ONLY

"List only one specification division per form.

List only one of the following categories on each
and indicate which is being subm)’tted

[ Contractor Approved [] OlCC Approval

PROJ. SPEC. SECT.
& PARA. Rnd/or

PROJ. DWG. NO.

15440
Para. 2.9

S331-24

Letter

(Type, size, model no., Mfg. name,
brochure number)

VENTURI TUBES

I0" Venturi Tube with Calculations

S-331-66 8" Venuri Tube with Calculations

REVIEWER USE ONLY

"*ACTION CODES
A-Approved
D-Disapproved
AN-Approved a. noted

RA-Receipt acknowledged.
C-Comments
R-Resubmit

ACTION REVIEWR’S
CODES INITINS

CODE AND DATE

Certificate of Con,formance 7 A

CONTRACTOR’S COMMENTS

ROTAMETER SUBMITTAL LATER

COPY OF TRANSMITTAL AND SUBMITTALS TO ROICC CON,..ACTOR REPREENTAVE S,gnature/

Ensian W. G. Grip ’ ’""
"lira a m flumilh cfion indlcaled. Approval ol am ilmdnol include approval o{ any devialiOn lmmm conlfacl uimmmmIIm-

lfaclO callm allnfion o nd uppos lhe

alo{aded Io LANTDIV ilh A-E mcommendalion indical in BEVIEEB UE ONLY Seclion and in commemlIo

REVIEWER’S COMMENTS,

COPIES TO
ROICC
LANTDIV
A-E tl)

t U.S. GOP: 1983 739-4X]3/2122 Region 3-11





BadgerMeter

ATLAf,IC OtVISION
NAVAL FACILITIES E.NG,4ER’I COMMAND

NORFOLK. VIR.!.4NA 2.35i i
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AFI)ROVED AS

c,,:,.:0_=.2._:. 2.5
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SUBM ITTAL DATA

Badger Meter, Inc.
P.O. Drawer
Tulsa, Oklahoma 74158
(918) 836-8411.
Telex: RCA 203605





Badger Meter, Inc.
DRAWER

6116 East 15th Street
Tulsa, Oklahoma 74158 (918) 836-8411

November 6, 1984

Mr. Pat Adams
James R. Stover
P. O. Box 4
Quakertown, PA 18951

NOV 1 2 1984

Subject: Roberts Filter Purchase Order 35520-2093

Gentlemen,

In accordance with requirements of the subject purchase order, we confirm
our intention to comply with Specification MIL-M-18221C (YD) 22 August 1983.

We trust this is satisfactory.

Rod Cumber

RGC:th

cc: S.0.901896

Telex: 49-2365





Lo-Loss(R)

Cast Iron Flow Element

Technical
Brief
Closed Pipe File

Description
The cast iron series of the Badger Meter Lo-Loss(R) is
a modified venturi flow element that provides
increased rangeability at lower permanent
pressure loss than any other differential producing
primary device.

Applications
The cast iron Lo-Loss is designed to measure full
pipe gases, water, wastewater and sludge or

slurry flows. The cast iron Lo-Loss is furnished in
four models depending on the application.

1. PMT." The PMT Lo-Loss is a full flanged cast
iron flow element designed for water or gas
service. The PMT has either a bronze or
stainless steel throat, precisely machined
with the body. An annular chamber located
in the throat is provided to enhance a stable
low pressure reading. The Lo-Loss can be
supplied with either 125 or 250 lb. flanges.

TYPICAL
HIGH PRESSURE
CONNECTION

LINE SIZE

_1

TYPICAL
LOW PRESSURE
CONNECTION

CHAMBER

THROAT SIZE

FLOW

PMT
PLAN VIEW

P.O. Box 581390
Tulsa, Oklahoma 74158

(918) 836-8411
Telex: RCA 203605

S/84-3M All rights reserved. All dala subject to change without notice. 940612





CAST IRON SERIES
LO-LOSS FLOW TUBE CAPACITIES

(Water at 69F.)

Pipe Throat % Approx. Laying APPROXIMATE CAPACITIES (Maximum Differential in Inches of Water)

Size Diameter Head

Inches Loss

1.609 4.0 7V4

3 1.798 3.3 61/2
2.171 2,9
2.434 2,5

4 2.203 4.0 91/4
2.814 3.0 7
2.529 5.3 161/4

6 3.114 4.2 14
4.000 3.3 9’,
4.428 2.8
3.466 5.0
4.018 4.3 187/R8 4.919 3 7 15’/2
5.978 2.8 115/e
3.991 5.7 27
4.919 4.4 23/

10 6.343 3.5 17
6,907 3,1 13/
7.710 2.6 171/‘
4.892 5.7 32
5,675 4.6 29V4

12 6.966 4.0 24’/4
8.000 34 18V4
9.507 25 161/.
’4.9001 7.0 40V
6.958 4.4 31 I/2

14 8,044 3.9 28’/2
9.757 3.1 23/t6

10.328 2.8 19z/
6.932 5.1 40’/.
8,036 4.3 36/4

16 9.838 3.6 25/e
11,255 3.0 22;/e
12.365 2.6 27
8.011 4,9 45
8.984 4.3 41

18 9,849 3.9 381/
11.350 3.6 27/
12.592 3.0 32t/
13.618 2.7 32
7.002 7.0 57
8.959 4.8 49/
9.839 4.4 46’/2

20 11.377 3.9 41
13.813 3.1 311/
15.602 2,5 25
15804 ,2.5 31’
9.783 5.7 63
11.349 4.6 571/=

24 13.931 3.9 45’/2
16000 3.3 331/z
17.677 2.8 331/z
19.014 2.5
11.265 6.2 82
12.645 5.2 77

30 16.086 4.0 64’/
17.975 3.8 57V
21.711 2.9 43
24.341 2.5 43V
13.806 6.0 97
16.022 4.9 89
19.705. 4.0 76

:36 22.004 3.7 67
25.183 3.1 55
27,687 2.6 61
29.638 2.5 50

Design Notes

Length Inches Million Gallons per Day

Flanged 42.39 75.36 117.75 301.44

Gallons per Minute

42.39 75.36 117.75 301.44

.120 .160

.150 .200

.225 .300

.300 .400

.225 300
375 500
,300 .400
.450 .6OO
.750 1,000
.9375 1.250
.562 75O
750 000
125 1.500

1.725 2.300
350 1.000

1.125 1.500
1,875 2.500
2.250 3.000
2.906 3.875
1 125 500
500 2000

2 250 3000
3000 4 000
4500 6 000
i.14 1,52
2.250 3.000
3000 4.000
4.500 6.000
5.250 7.000
2 250 3.000
3 000 4.0OO
4 500 6 000
6000 8.000
7 500 10.000
3.000 4.000
3.750 5.000
4.500 6.000
6.000 8.000
7.500 10.000
9.000’ 12.000
2 32 309
3750 5000
4500 6.000
6 000 8.000
9000 12OOO
12.000 16 000
12.750 17 000
4.500 6.000
6.000 6.000
9.000 12.000
12.000 16.000
15.000 20.000
18.000 24,000
6.000 8.000
7.5O0 10.000

12.000 16000
15.000 20000
22.500 30 000
30.000 40000
9,000 12.000
12.000 16000
18,000 24.000
22+500 30.000
30.000 40.000
37.500 50.000
45.000 60.000

.200

.250
375
.500
,375
.625
,500
.750

1.250
1.5625
.937
250
875

2.875
1.250
1.875
3.125
3.750
4.844
875
2 500
3 750
5000
7500
1.9
3.750
5.000
7,500
8.750
3750
5 000
7 500

10 000
12.500
5.000
6.250
7.500
10.000
12.500
15.000
387
6 250
7 500

10 000
15 50O
20.000
21.250
7.500
10.000
15.000
20.000
25000
30.000
10.000
12.5O0
20.000
25,000
37.500
50.000
15.00O
20.000
30.000
37.500
50.000
62.500
75.000

.320

.400

.600
800
600
000
.800

1.200
2.000
2.500
500

2 000
3 000
4600
2.000
3.000
5.000
6.000
7.750
3.000
4000
6 000
8 000
12000
3.04
6.000
8.000
12,000
14.000
6.000
8000
12.000
16000
20.000
8.000

10.000
12.000
16O0O
20.000
24.000
6.19
10.000
12.000
16.000
24000
32000
34000
12.000
16,000
24.000
32.000
40.000
48000
16.000
20.000
32 000
40O00
60000
80.000
24.000
32.000
48.000
60,000
80.000
100.000
120.000

83.3
104.2
156.3
208.3
156.3
260.4
208.3
312.5
520.8
651
390.3
520.8
781.3

1198
520.8
781.3
1302
1583
2018
7813
1042
1563
2083
3125
792
1563
2083
3125
3646
1563
2083
3125
4167
5208
2083
2604
3125
4167
5208
6250
1612
2604
3125
4167
6250
8333
8854
3125
4167
6250
8333
10417
12500
4167
5208
8333
10417
15625
20833
6250
8333
12500
15625
20833
26042
31250

111.1
138.8
208.3
277.7
208.3
347.2
277.7
416.6
694.4
868
520.8
694.4

1041
1597
694,4

1041
1736
2083
2691
1041
1389
2083
2778
4167
1056
2083
2778
4167
4861
2083
2778
4167
5556
6944
2778
3472
4167
5556
6944
8333
2147
3472
4167
5556
8333
11111
11805
4167
5556
8333
11111
13889
16667
5556
6944
11111
13889
20833
27778
8333
11111
16667
20833
27778
34722
41667

138.8
173.6
260.4
347.2
260.4
434
347.2
520.8
868
1085
650.7
868
1302
1996
868
1302
2170
2604
3364
1302
1736
2604
3472
5208
1319
2604
3472
5208
6076
2604
3472
5208
6944
8681
3472
4340
5208
6944
8681
10417
2689
4340
5208
6944
10417
13888
14757
5208
6944
10417
13888
17361
20833
6944
8681
13888
17361
26042
34722
10417
13889
20833
26042.
34722
43403
52083

222.2
277.7
416.6
555.5
416.6
694.4
555.5
833.3
1389
1736
1041
1389
2083
3194
1389
2083
3472
4167
5381
2083
2778
4167
5556
8333
2111
4167
5556
8333
9722
4167
5556
8333

11111
13889
5556
6944
8333

11111
13889
16667
4300
6944
8333
11111
16667
22222
23611
8333
11111
16667
22222
27778
33333
11111
13889
22222
27778
41667
55556
16667
22222
33333
41667
55556
69444
83333

FOR LARGER SIZES OR SPECIALS CONSULT THE FACTORY.

Recalibration with New Flow or Differential Pressures
Maximum differential pressures listed under "Approximate Capacities" are for specific throat diameters
for each flow tube. To determine different pressures or flow rates the following formulas can be used:

1. Differential Pressure 2. Flow Rate

(New Flow
K---ow-- owll’ INewK--ow--PIPIx Known/P New P x Known Flow New Flow





Piping Requirements
The Lo-Loss flowmeters may be either
horizontally or vertically mounted. A well-
developed symmetrical velocity profile is
required. General practice requires the pipe be
maintained full and the upstream piping be
sufficient to assure profile conditioning. Refer
to ASME Fluid Meters, 6th Edition, Page 180,
for general conditions. The LoLoss requires
one pipe diameter less than the classical
venturi.

General Specifications
ACCURACY:
Within the specified flow range and piping
configurations the Lo-Loss flowmeters produce
accurate measurements of

+0.75% of value uncalibrated
-I-0.25% of value calibrated

PRESSURE LOSS:
The permanent pressure loss of the Lo-Loss
expressed as a percentage of the differential
produced is shown in Figure I and is the lowest of
any differential-producing primary element.

BETA RATIO:
Badger Meter is the only manufacturer of
differential pressure producing devices who
can furnish beta ratios for the Lo-Loss from
.35 to .85. By custom computer designing a
Lo-Loss to the exact flow conditions with the
proper beta ratio, Badger can guarantee the most
accurate and reliable primary element with the
lowest permanent pressure loss.

Operatincj Conditions
The cast iron series can handle temperature
ranges from -20 F to 400 F with pressure not
to exceed 250 PSI up to and including 24
inches. For cast iron sizes, above 24 inches
the pressures should not exceed 125 PSI.

Energy Concerns
Figure 1 compares the Lo-Loss with other
primary flow elements and Figure 2 displays
the annual power costs of these devices in a
typical example. The significant pressure
recovery of the Lo-Loss means dollar savings
in reduced pumping costs. The Lo-Loss will
recover up to 97.5% of the differential
produced at a 0.85 beta. This is 3 to 4 times better
than a conventional venturi and twice as good as
the modified venturi.

Cost Savings
Figure 2 shows comparative operating costs of
several commonly used primary elements. The
data clearly demonstrates that the Lo-Loss flow
tube is at least 50% more economical than its
nearest rival and 1500% more economical than
the most commonly used device.

100

Pressure Loss vs.
Beta Ratio

40

3O

ASME Nozzle

Short Form Venturi Tube

Orifice

Long Form
1020 Venturi

.._UVT
Lo-Loss(R)

0.1 0.2 0.3 0.4 0.5 0.6 0.7

Ratio Throat Diameter/Inlet Diameter

FIGURE

0.8

Power Consumption
12" Water Line
2.5 MGD Flow Rate
60 Operating Temperature

, $846
100 inches Differential Pressure

$249

$132
c $ 66 Flow
@ Lo-LOs$ UVT Venturi Nozzle

Primary Element

$984

Orifice
Plate

FIGURE 2

Many engineers have already realized the
savings possible by using venturi tubes instead
of orifice plates. The next logical step is to
realize the further significant savings possible
by using the Lo-Loss instead of the venturi
tube. For 23 years many engineers have done
just that and given their clients the benefits of
maximum efficiency and accuracy.





PMT-S: The PMT-S is a full flanged (125 or
250 lb.) primarY element designed for
wastewater, sludge, slurry or other fluids with
suspended solids. A single low pressure tap
design has been incorporated in the PMT-S to
eliminate solids buildup from the fluid. Manual
vent cleaners are standard, and hydraulic vent
cleaners or a continuous water purge system
are available options. Please consult the
factory.

PMT-S
TOP VIEW

The PMT-C is a full flanged (125 or 150 lb.)
primary element designed for water
or gas service. The construction
accommodates either a bronze or
stainless steel throat, precisely machined
with the body, with an annular chamber
to provide a stable low pressure reading.
The primary element is also constructed
to accept a butterfly valve bolted directly
to the downstream flange, thus allowing
the PMT-C and the valve to become vital
components in a rate-of-flow controller system.
The butterfly valve in no way affects the
discharge coefficient of the primary
element, which means accuracy is
maintained. In most cases the flange can
be made one nominal pipe size smaller
than the main pipe run, and in special
cases larger reductions can be made. This
type of valve engineering can significantly
lower the project costs.

PMT-C
TOP VIEW

4. The PMT-SC is a full-flanged (125 or 250 lb.)
primary element designed with no annular
chamber and is intended to be used in
applications where the fluid contains
solids. The primary element wil! accept a
butterfly valve or elbow bolted directly to
the downstream flange, thus allowing the
PMT-SC to be used in many applications
where other venturi or flow tubes could
not be used.

TOP VIEW
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BadgerMelm,lnr.

P.O. BOX 581390
6116 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

DIFFERENTIAL ELEMENT
PRIMARY DATA/CALCULATION SHEET

WATER CALCULATION VOLUHETRIC LOW

DATE
BADGER SoO.NO.
CUSTOMER
CUSTOMER P.ONO,
USER
CONSULTING ENGR.

2bSEP4
901B?b
ROBERTS FILTER MANUF.
35520-20?3
CAMP LEJEUNE, NC

CO.

LO-LOSDATAt
I.O-LOSS STYLE PMT
NOMINAL SIZE 8
THROAT DIA KIN,) 3,46
BETA RATIO ,428
TAP. SIZE I/2
TAP LOCATION INTEGRAL

SERIAL
TAG POOL 26i5
BODY MATERIAL CAST-IRON
-THRT HATERIAL BRONZE
FLANGE MATERIAL CAST-IRON

DIFFERENTIAL PRESSURE IS
PERMANENT PRESSURE LOSS
PERNENT PRESSURE LOS IS

I17.31 INCHES WATER AT 650 GPM.
5.13 X OF DIFFERENTIAL.
a.02 INCHES OF WATER AT 650 gPM

FLUID DATA
FLUID WATER
QPER.PRES.(PSIA) 64,7
OPER,TEMP(F) 60
BASE TEMP.(F) bO

OPER.SP, GR,
BASE SP.GR.
OPER,VISC,(CP)

1.00016
i. O0016

FLOW DATA
MAX.FLOW (GPM) 650
NORM.FLOW (GPM) 455

CUSTOMER PIPELINE & FLANGE DATA
NOMoPIPE SIZE 8
PIPE SCHED/CLABS CI CL,24
FLANGE TYPE ANSI

PIPE REYNOLDS NO,
PIPE REYNOLDS NO,

PIPE MATERIAL
PIPE
FLANGE RATING

CAST IRON
8.09
125

APPLICABLE DOCUMENTS:
INSTALLATION/APPROVAL

REFERENCE FLOW MEER ENGINEERING

CERTIFIED CORRECT BY:

PRODUCTION

HANDBOOK C.F,CUSICK 3RD ED. 1961

PREPARED BY RV

ALL PROPRIETRIGHTS IN THE SUBJECT MATTER SHOWN ARE EX, IVE PROPERTY OF BADGER METER, INC.





Badgerklnc,

P.O. BOX 581390
6116 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

DATE
BADGER S.O. NO.
CUSTOMER
CUSTOMER P.O. NO.
USER
CONSULTING ENGR,

LO-LOSSDATA:
LO-LOBS STYLE

DIFFERENTIAL ELEMENT
SUPPLEMENTARY DATA SHEET

WATER CALCULATION VOLUMETRIC FLOW

26SEP84

ROBERTS FILTER MANUF. CO.
35520-2093
CAMP LEJEUNE HC

PMT SERIAL NO, 901896 I
8 TAG POOL 2bi5

WORKING EQUATION FOR LIQUID FLOW
GAL/HR AT BASE TEMPERATURE

GGH’340,11(S)(FA)(D2)(FHM)(FGB)(FGF)

FHM 10o 83101
FGB = o9998B
FGF " 1,00008

REYNOLDS NO, EQUATION FOR LIQUID FLOW
GAL/HR AT BASE TEMPERATURE

RD=52,b54(QGHA)(GB)/(D)(U)t

QGHA - 27300 D - 809
CB - 1.00016 U - 1,1195

DISCHARGE COEFFICIENT

.ALL PROPRIET IGHTS IN THE SUBJECT MATTER SHOWN ARE EX IVE PROPERTY OF BADGER METER, INC.





Badgerk c.

P.O. BOX 581390
6116 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

BADGER
DATE
CUSTOMER
ELEHENT
SERIAL NO(S)
TAG INFOo

OPER.TEMP,(F)
OPERoPRES.(PSIA)

RESOLUTION
DIFF,UNITS

701876

ROBERTS
8,090 X
901896 I
POOL 2615

WATER

64,7000

1.00<) PERCENT
INCHES OF 68F

FLOW DI FF FLOW DI FF
(GPN) (IN) (GPM) (IN)

6500 1173 643,5
624* 0 108.1 617.5 105.
598,0 99.30 591.5 97,
572, 0 90, 85 565, 5 , 80
5.0 82.78 539, 5 80, 82
5,0 75.08 513, 5 73,21
494, O 67,76 487.5 65,8

442.0 54.24 435.5
416.0 48* 04 409.5 . 55
390.0 42,22 383, 5 40, 83
3,0 36.78 357.5 35.48
338.0 31 71 331,.5 30 50
312.0 27,02 305,5 25,90
2,0 22.70 27, 5 21.
2, 0 18, 7 253, 5
2*0 15.19 227.5 14.3
208,0 12, O0 201,5 11 2b

156.0 6,751 149.5 6,2
130.0 4.687 123, 5 4*230
104. O 2,9 97,50 2,635
78,00 1,686 71.50

DIFFERENTIAL HETER

FLOW VS DIFFERENTIAL CALCULATIONS

FILTER MANUF, CO.
3,4 LO-LSS

THROAT I.D.(IN) 3.46600
PIPE I.D.(IN) 8,0.9000

OF MAXIMUM
WATER

FLOW DIFF
(GPM) (IN)

637.0 112,6
611.0 103,6
585, 0 95,03
559, 0 , 77
53,0
7,0 71,37
481.0’ .24
455,0 57.48
429 0
4030
377,0
351,0 .20
325 0 2, 32
29, 0 24
273.0 20,68
247,0
1.0 13.55
195.0 10.55
169,0 7.924
14B.0 5.672
127,0 3,796
91 O0 2,
65. 1,170

FLOW DIFF
(GPH) (IN)

630.5 110, 3
604*5 101.4
578.5 92.93
552, 5 84.76
52.5
500.5
474,5 62,51
448,5 55,85
422, 5 49, 56
396.5 43, b4
370, 5 38,
344.5 32, 94
318,5 28,16
22,5 23,74
266,5 19,71
240,5 16.05
214,5 12,76
186,5 9.85
162,5 7.326
13b,5 5.18
110.5 3,386
84.50 1,979

THIS CALIBRATION DATA MAY DIFFER FROM THE NORMAL SQUARE ROOT RELATION BETWEEN
FLOW AND DIFFERENTIAL PRESSURE DUE TO THE EFFECTS OF DISCHARGE COEFFICIENT VS
REYNOLDS NUMBER VARIATION AND/OR (IN COMPRESSIBLE FLOW) ADIABATIC EXPANSION.
EITHER OR BOTH OF THE EFFECTS ARE INCORPORATED INTO THIS DATA AS APPROPRIATE,

ALL PROPRIETARIGHTs IN THE sUBJECT MATTER SHOWN ARE IVE PROPERTY OF BADGER METER, INc.





ALL PROPRIETARY RIGHTS IN THES-33!-2/, ! SUBJECT MATTER SHOWN ON

DRAWING NO. ISSUE DRAWING ARE EXCLUBIVE PROImEWI"Y
OF BADGER METER INC.REFER TO CALCULATION

I. FLANGE BOLT HOLES NUST STIDDLE
i, () 1/2-1 N P.T

HORIZONTAL &. VERTICAL CEMTERLIMES.
.5) .._ xi
/. CONNECTfBt H 2. IN HORIZONTAL PiPE RUNS, FL0b/ TUeE

.UST ,.,,.LEO SO T.,T

(k) I/2-14 i T. I/ 3. FLAItGE$

i Io-Izs LB. F.F.FL,meS 6. 0.0.
,--’;’ (12) 1.00 DIA. HOLES ON Ik.:LS NIA. B.C.

THROAT lJ ,,., a. "rHROATs BRONZE OR STAINLESS STEEL
SIZE --m,lJl’ ---.------_ b. BODY: CAST IRON, ASTM AkS, CLASS 30

i’ 6. FOR TAGGING INFORNATION REFER TO
",-- NAHEPLATE ,, CALCULATION SHEET

.--I.19 1.1

--DIA.





P.O. BOX 58139O
6116 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

DIFFERENTIAL ELERENT
PRIHARY DATA/CALCULATION

WATER CALCULATION VOLUMETRIC

DATE
BADGER
CUTORER
CUSTORER P.O.NOo
USER
COtULTII ENGR.

26SEP84
901876
ROBERTS FILTER RARJF.
35520-209S
CAIP LEJEUNE, NC

CO.

LO-LOSSDATA=
LO-LOSS STYLE PMT
NOMINAL SIZE
THROAT DIA (IN.) 4,919
BETA RATIO .488
TAP SIZE I/2
TaP 133CATION INTEGRAL

SERIAL NO.
TAG
BODY MATERIAL
THROAT HATERIAL
FLANGE RATERIAL

701876 ABC

CASI’-IRON
BRONZE
CAST-IRON

DIFFERENTIAL PRESSURE IS
PERMANENT PRESSURE LOSS IS
PERNENT PRESSURE LOSS IS

FLUID DATA
FLUID WATER.
OPERoPRES.(PBIA) 64.7
0PER.TEMPo(F) 60
BASE TEMP.(F) 60

156.03 INCHES WATER AT 1500 GPM,
4,44 S OF DIFFERENTIAL,
6*93 INCHES OF WATER AT 1500 GPM.

OPER.BP,P,
BASE
OPER, VlSC(CP)

1,00016
1 00016
1,119

FLOW DATA
MAX,FLOW (GPR) 1500
NORM. FLOW (GPR) 1050

PIPE REYNOLD NO
PIPE REYNOt.DS NO,

CUSTOIR PIPELINE FLANGE DATA
NOR,PIPE SIZE 10
PIPE SCHED/CLASS CI CLo24
FLANGE TYPE ANSI

APPLICABLE DOCUMENTS:
INSTALLATION/APPROVAL

PIPE MATERIAL
PIPE I.D.
FLANGE RATING

420782
294547

CAST IRON
00
125

PRODUCTION

REFERI;NCEt FLOW METER ENGINEERING HANDBOOK, C,F,CUSICK RD ED, t 1961

CERTIFIED CORRECT BY: DATE=

PREPARED BY

ALL PROPRIETA@RIGHTS IN THE SUBJECT MATTER SHOWN IVE PROPERTY OF BADGER METER, INc.





Badgerk x 

P.O. BOX 581390
6118 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

DATE
BADGER SoO. NO.
CUSTOMEF
CUSTOHER P.O. NO.
USER
CONSULTING ENGR.

LO,LOS STYLE
NOMINAL SIZE

DIFFERENTIAL ELEHENT
SUPPLEMENTARY DATA SHEET

WATER CALCULATION VOLUMETRIC FLON

26SEP84
901896
ROBERTS FILTER MANUF. CO.
35520-2093
CAMP LEEUNE NC

PMT SER]AL NO.
10 TAG

901896 ABC
POOL 139/236/540

WORKING EgUATION FOR LIQUID FLON
GAL/HR AT BASE TEMPERATURE

(;IGH = 90000
S = .20937

D2 " 101.2036

REYNOLDS NO. EGUATION FOR LIGUID FLOW
GAL/HR AT BASE TEMPERATURE

RD=52.&54(gGHA)(GB)/(D)(U)

QGHA = 3000 D= 10o06
GB = 1,00016 U = 1oi1965

(EQ 20, PG 97)

DISCHARGE COEFFICIENT

ALL PROPRIET IGHTS IN THE SUBJE’T MATTER SHOWN ARE EX IVE PROPERTY OF BADGER METER, INC.





P.O. BOX 581390
6116 EAST 15th STREET
TULSA, OKLAHOMA 74158-1009
(918) 836-8411 TELEX: RCA 203605

BADGER S.O,
DATE
CUSTOMER

SERIAL NO(S)
TAG INFO,

FLUID
OPER. TEMP.(F)
OPR,PRES.(PSIA)

DIFFERENTIAL METER

FLOW VS DIFFERENTIAL CALCULATIONS

90189b
265EP84
ROBERTS FILTER MANUF.
10.060 X 4919 LO-LOSS

POOL 39/236/540

WATER
60.000
64,7000

THROAT I.D. (IN) 4.?i900
PIPE I.D.(IN) 10.06000

RESOLUTION 1,000 PERCENT OF MAXIMIJM
DIFF,UNITS INCHES OF 68F WATER

FLOW DIFF FLOW DIFF
(GPM) (IN) (GPM) (IN)

1500 156. O 1485 152.9
1440 143o 8 1425 140.
1380 132.0 1365 129.2
1320 120.8 1305 118o
12 110, I 1245 107,4
1200 99,86 1185 97.38
1140 90, 12 1125 87.77
1080 80,8 1065 78, 65
10 72, 14 i 70, 04
9.0 63.90 945.0 6192
900.0 56, 16 5.0 5431
8.0 48.92 825, 0 47
70 42.18 765.0 40.57
7200 3594 705.0 34
60.0 30.20 645,0 28.84
0.0 24.95 5.0
50 20.21 525.0
480,0 15.97 465.0 14.98
420.0 i2,22 405,0
360, 0 8,91 345.0 8 248
3.0 6.2 285,0 5.627
240, 0 3,990 225.0 3. 506
180.0 2,243 65.0 884

*FLOW DIFF FLOW DIFF
(GPM) (IN) (GPM) (IN)

1470 149 8 1455 146.8
1410 137,8 1395 134, 9
1350 126.3 1335 123.6
1290 115.4 1275 112.7
1230 104, 9 1215 102.3
i170 9493 1155 92.51
1110 85,44 1095 83.15
1050 76.45 1035 74.28

9K)* 0 67,96 975,0 65,92
930.0 59.97 915 0 58.05
870.0 52,48 855.0 .9
BlO*O 4549 7950 43,82
750,0 , 735,0 37.45
690,0 01 675.0 31.59
630,0 27,51 b15,0 2
570,0 52 5550 21.35
510 0 18.03 495.0 16.98
450.0 14-.03 435.0 13.11
390, 0 10.54 375,0 9,745
330,0 7,6 3150 6.875
270,0 5,050 255,0 4. 504
210.0 3. 054 195.0 2. 633
150.0 1,557

THIS CALIBRATION DATA MAY DIFFER FROM THE NORMAL SIUARE ROOT RELATION BETWEEN
FLOW AND DIFFERENTIAL PRESSURE DUE TO THE EFFECT OF DISCHARGE COEFFICIENT VS
REYNOLDS NUMBER VARIATION AND/OR (IN COMPREBSIBLEFLOWS) ADIABATIC EXPANSION.
EITHER OR BOTH OF THE EFFECTS ARE INCORPORATED INTO THISDATA AS APPROPRIATE,

ALL PROPRIETAeRIGHTS IN THE SUBJECT MATTER SHOWN ARE IVE PROPERTY OF BADGER METER, INC.





CONTRACTOR’S SUBMITTAL TRANSMITTAL
LANTDI/i’klORFOLK 4-435513 (Rev 11-80)

CONTRA N TRAN$II"FAL NO

N62470-82-B-25521 8
FROM CONttACTOR

ROBERTS FILTER MANUFACTURIRG COMPANY
TO

NAVAL FACILITIES ENGINEERING COMMAND

II/19/84

IN POOLS

PROJEC TITL ANO LOCATION

REPLACE EQUIPMENT

coNTRACTOR USE ONLY REVIEWER USS ONLY

"List only one specification division per form.

[ Contractor Approved

PROJ. SPEC. SECT.
& PARA, and/or

PROJ. DWG. NO.

15440
Para. 2.1

List only one of the Iollowing categories on each transmittal form.
and indcateich is being submitted

,OlCC Approval Deviation/SubstitutiOnForOICC Approval

ITE. iO,NTIFICATION

(Type, size, model no., Mlg. name, dwg. or
brochure number) Z

Crispin Model AIO. AV Valve 7

"ACTION CODES
A-Approved
D-Disapproved
AN-Approved as noted
RA-Receipt acknowledged.
C-Comments
R-Resubmit

REVIWER’$

INITIALS
CODE AND DATE

CONTRACTOR’S COMMENTS

#

Ensign W- G. Grip I>/"

_
Y

Su’ttals a eretur with action indicate. Approval of an item does not include approval of any deviation from e contract ruiremen unless the
tractor calls attention to and suppos the deviation.

Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below on ONE COPY of the
transmittal form.

REVIEWER’S COMMENTS





AIR AND
VACUUM VALVES

FUNCTIONS OF THE AIR AND VACUUM VALVE
The Air and Vacuum Unit with its orifice the same diameter as
the inlet allows large quantities of air to be vented from sys-
tems being filled with liquid and the same holds true in reverse
for vacuum conditions when system is drained.
Its design is such that the velocity of air passing through the
valve will not blow the float shut. It will not close until the
arrival of liquid in the valve and will not open to vent accumu-
lating air as long as the system is under pressure and in oper-
ation. The Air and Vacuum Valves on this page are available
with either composition or stainless steel floats and either stan-
dard top or protectop.

PARTS LIST FOR AIR AND VACUUM VALVES
1/2" DIA. THROUGH 4" DIA.

PART NO. ITEM

12

MATERIAL

t-lP PROTECTOP CAST IRON

1S STD. TOP CAST IRON

2 FLANGE CAST IRON

"*3 BODY, CAST IRON

SCREW INLET
e3F BODY, 125 CAST IRON

ASA FLANGED

e3FH BODY, 250 CAST IRON

ASA FLANGED

4 GASKET ACCOPAC

S SEAT HY-CAR RUBBER

"6C FLOAT COMPOSITION

6S FLOAT STAINLESS STEEL

7 HANGER BRASS

8 CUP BRONZE

9 RIVET COPPER

10 SCREW STAINLESS STEEL

11 BOLT STEEL
NUT STEEL

.!

___
MODEL INFORMATION

(SUBJECT TO CHANGE WITHOUT NOTICE)

*’PART NO’S. 1P, 1S, 3, 3F AND 3FH ARE AT CUSTOMERS OPTION

aPART NO’S. 6C AND 6S ARE INTERCHANGEABLE AND
ARE OPTIONAL AT CUSTOMERS REQUEST.

NOTE: MATERIALS ANO PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

DIMENSION & WEIGHT INFORMATION

1.6-82

Size of valve 1/2" 1" 2" 3" 4" 6" 8" 10"

A-Dim. 4 3/4" 6 1/4" 8 3/4" 11 1/2" 14" 15" 17 3/4" 21"

B-Dim.
Connection 47/8" 6 1/8" 9 1/2" 11 5/8" 14 114"

C-Dim. 12" 15 3/4" 17 1/4" 1515/16" 18 1/4" 21 3/4"
Connection

cWeight Scwd.onnection 7 Ibs. 16 Ibs. 42 Ibs. 79 Ibs. 145 Ibs.

/eight Fldg. 48 Ib$. 93 Ib$. 158 Ibs. 189 Ibs. 264 Ibs. 320 Ibs.
onnection





CONTRACTOR’S SUMI1-TAL TRANSMI’I-rAL
LANTDIV NORFOLK 4-4355/3 (Ray. 11-80)

ROBERTS FILTER MANUFACTURING CO.
TO

NAVAL FACILITIES ENGINEERING OMMAND
CONTRACTOR USE ONLY

*L#st only one specification division per fom.

List only one of the following catego,es on each

and indicate wich is being submitted

Contractor Approved .J OICC Approval

co.re^c,-o r...,T,..o" j’;
N62470-82-B-25521 7 11116184
PROJECT TITLE AND LOCATION

REPLACE EQUIPMENT POOLS
CAMP LE JEUNE, NORTH CAROLINA

REVIEWER USE ON.Y
"’AC TION CODES

A-Approved
O-Disappoved

AN-Approved as noted20 :;0’/1984 A-ece,p,
C.Commant$

R-Resubmit

1

2

PROJ. SPEC. SECT.
& PARA. and/or

PROJ. DWG. NO.

15440
2.3.2.1

C-69]8

CONTRACTOR S COMMENTS

brochure number)

Manually Operated Valves .(Pools

Monoflange Butterfly. Valve 7

Pratt Submittal .(modified compliance) Letter 7

Pratt Catalog Sheet 7

ACTION REVIEWER*$

CODES INITIALS
CODE AND DATE

I. The Pratt Valve submitted will comply with AWWA C504 in all respects except
the disc are an alloy composition as noted on drawing C-6198. This
is their standard practice

2. A drawing for the float operated valve will be forwarded later.

COPY OF TRANSMITTAL AND SUaMITrALS TO ROICC TRACTOR RE RE NTATIVE fS,gntutel

9 /t// .__ Z.,9"/"Dt’v’ .-- tur’C,"-,-*"7
are returned with action indicated. Approval of an item does not include approval of any deviation from the contract requirements unless the con.-

tractor calls attention to and supports the deviation.

Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments belowon ONE COPY of the

transmittal form.

REVIEWER’S COMMENTS

COPIES TO
ROCC 12!
LANTDIV I1!

DATE iSIGNATURE
I" U.S. GOP: 1983 T39-002122 Rio3,-11





TELEI’I lONE L]I2-844-4UOO ’I’ELE.". 7EO--I?-.-t

HENRY PRATT COMPANY

401 SOH HIGHDANU AURO, INOI80

November 13, 1984

Roberts Filter Manufacturing Company
6th Street and Columbia Avenue
Darby, Pennsylvania 19023

rtE EIVEB
t lOV 1 5 1984

I OI ERTS FILLER

Attention: Mr. Gene Barry

Subject: Roberts Filter Purchase Order 35578-2093
Marine Corps Base Camp Lejeune, NC
Pratt Shop Order 54265
Manual Valves Submittal

Gentlemen:

See the attached approval drawings for the above project.

The manually operated butterfly valves (Pratt Items 2 and
3) conform to the Navy Contract Specification No. 05-82-2552,
paragraph 2.3.2.1. The valves are in complete conformance
with AWWA C504-80 Class 150B and are a single flange (also
called monoflange) wafer type with a lever operator, except
as clarified in drawing C-6198.

The valves are painted in accordance with AWWA C504-80 with
one modification in Fed. Spec. number as it will be incor-
porated in the next revision to AWWA C504 Standards and is
as follows:

Interior of Valve: Black Asphalt Varnish (Color
Black) per Fed. Spec. TT-C-94A (formerly TT-V-51C).

Exterior of Valve and Operator: Zinc Chromate
(Color Yellow) per Fed. Spec. TT-P-645.

The "Certified Test Reports" will be submitted after the
valves are manufactured and tested, but prior to delivery.
Since the certified test reports certify that the valves
on a particular order have been tested, the reports cannot
be submitted until the tests have been conducted. See the
attached samples "A", "B", and "C" of the various reports
specified in AWWA C504 (Leak and. Hydro, Proof-of-Design,
Affidavit of Compliance).





Roberts Filter Manufacturing Company
Page 2
November 13, 1984

According to paragraph 1.3.4 of the specifications, copies
of test reports need not be submitted except as specifically
requested by the Contracting Officer. Please specify what
reports are to be submitted.

The "Certificate of Compliance" will be submitted after
the drawings are returned and approved, as it will state
that the valves were manufactured to material specifications
as per the approved drawing (See sample "D" attached).

The instruction, operation and maintenance manuals as well
as recommended spare parts will be submitted within eight
weeks after receipt of approved drawings.

Pratt’s warranty was submitted with our order acknowledgment.
Any warranty work would be handled by us at Henry Pratt
Company, 401 South Highland Avenue, Aurora, Illinois 60507.
The phone number is (312) 844-4000.

The torque for the 6" valve that will be modified for float
operation requires 64 foot pounds force to close the valve.
The shaft and keyway information is per attached sketch.

If we can be of any further assistance, please feel free
to contact us.

Very truly yours,

HENRY PRATT COMPANY

Senior Application Engineer

RAJ/sp
Enclosures
cc: W. J. Stark, HPCO-Aurora

Robert L. Carlson Inc.
Engineered Systems & Products Inc.





Test. Report
AWWA Proof-of-Design Test of’ 16" 150B 2FII

Rubber Seat Butterfly Valve
October 10, !972

Test Objective:

Th|s test was performed to prove the cycle life of a Pratt 16" 150B 2FII
rubber seat Butterfly valve conforming to Class 150B of the AWWA C504-70,
Section |3 speciflcatlons.

Description of Valve:

The valve tested was a Pratt 16" Model 2FII Assembly No. 65321, rubber
seat Butterfly valve. This assembly conformed to the 150B designation of the
AWWA C504 specification. The valve body, disc, shaft, and bearings were
manufactured in accordance with Pratt Drawing Nos. B-304, B-337r B-331,
and A-173, respectively.

All pertinent dimensions were measured either before or after the test and
were found to be in agreement with the listed drawings.

Test Appara tus:

An MDT-4 cylinder operator with operating cycle of 75 sec. was mounted on
the valve and flanged test heads were bolted to both end flanges. Both test
heads were fitted with flanged openings for connection to the I0" water supply
and discharge pipes. The operator was adjusted to assure automatic cycling
of the disc through a nlnety-degree arc of travel from the closed position,
perpendicular to the water-way axisr to the full-open position and vice versa.

All of the test was performed at the Henry Pratt R&D Test Laboratory in Aurora
Illlnols, where the test assembly was bolted into the test-hydroloop. The tt-
hydroloop included four ce.ntrlfugal pumps with capacity of 2,000 gpm at a
d|scharge pressure of 75 psi each. For the present test, a series parallel
combination of the pumps were utilized to obtain a 150 psi shut-off pressure.
With the test valve full-open, the rate of flow through the test loop was
3750 gpms as indicated by the flow meter. The discharge flow from the test
valve was conducted back to the pump suction reservoir through approximately
20 feet of a 10" pipe having no intervening restrictions or throttle valves other
than two nlnety-degree elbows.

Test Method:

Before the cycle test was started, the test valve was bubble-tested and found
to be bubble-tight at 150 psi air pressure. After the water pumps were started,
the test valve was placed in cycling operation then the pump discharge control
valves were finally adjusted to produce 150 psi water pressure at "the test valve
inlet each time the valve reached full-closed position.

Page oF 2





The valve was operated through 10,000 cycles, each cycle consisting of
an opening operation while subjected to 150 psi inlet water pressure travel
to the full-open position, and back to full-closed position and full closure
while subjected to 150 psi inlet water pressure.

Test Results:

After completion of 10,000 cycles imposed in the manner described under
’Test Methods", the test valve was found to be bubble-tight at 150 psi air
pressure. Inspection of the valve seat showed that it remained in excellent
condition. The cycle test produced no noticable effects on any other part
of the valve.

Conclus|on:

The Pratt 16" Model 2FII rubber seat Butterfly valve conforming
to Class 150B of the. AWWA C504 specifications successfully met
the requirements of Paragraph 13.4.2 under Section 13 of the
AWWA C504 specification.

The successful performance of the present test automatically proves
the conformance of 3" thru 20" sizes of the Pratt Model 2FII rubber
seat Butterfly valves in all classes to Paragraph 13.4.2 of the AWWA
C504 specifications.

I.’. Hukvari, P.E.
Manager, .Test Laboratory

R. P.Saar
Vice President, Engineering

ISH:Ib

State of IIIinols

County of Kane

On this / 5. day

Notary Public

Page 2 of 2
October 10, 1972





AV/VA Proof-of-Deslgn Test
Section 2, Paragraph 2.4.!
AWWA Standard C-504-74

Valve tested: 4" 2FII 150B w/Ni-Reslst Disc

Assembly No. 70592

Job No. 4-2464-1

Date 5-28-76

The above valve was teted hydrostatically wth the disc in closed position.

Twice the specified shut-off pressure 300 psi was applied to one side.of

the dlsc and zero on the other. Ths test was made n each drecfion across

.the disc.

Test Result:

Impectlon during the hydrostatic test revealed no leakage through the m.etal,

and no permanent deformation was noticed on any part of the valve following

the hydrostatic test.

1,1, tukvarl, P, t:,
Manager, Test Laboratory

h.P.Saar
Vice President, Engineering

.State of Illinois

County of Kane





AFFIDAVIT O’ COMPLIANCE
WIT}! ST."C!DARDS OF

MERICAN :’:ATE2 ;:ORKS ASSOCIATION
FOR EU.B..R-SEATED "’’-" VALVES

HENNY P?ATT C’O’MPA.IY, by its authorized rep-

resentative signing below, hereby certifies to

that each rubber-seated

butterfly valve to be furnished to Purchaser under

enry Pratt Company Production Order o.

(Customer P.O. ) will comply with.all

.applicable provisions of the Standard for Rubber

Seated Butterfly Valves of merican Water Works

Association in effect on the date of said order.

Subscribed and sworn to
before me this qy
of.

County, II. liois

Contract Administrator





}ENRY PRATT, COMPANY

CUSTO,R: Sherman Machine & Iron Works

CUSTOmeR P. O. 5860

PRATT ORDER NO. 014573

VALVE SIZE: 14"

We hereby certify that this valves was
manufactured to material specifications as per approved
Henry Pratt Print Number C-5317 REV 1

DATE: February 8, 1979

Subscribed and sworn to before me

Ed Wolber

this 8th day of February 19 79

(Seal)- J / N6tary Public

MV Oomms. Fxn. ... 8 1989

RA’ZT ZT HO -014573-03

ND PIECE C. Z. ASTM A-126 CL. B

NTER PIECE: D. I. ASTM A-536 (65-45-12)

OR: C.I. ASTM A-48-70 CL. 40

SI STN. STL. 18-8 T-304

SEGmeNTS:

SEAT: SISE "L"

BEARINGS: TEFLON LID, FIBERGSS BACD
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DIMENSIONS-PL ’N STEM VALVES
The dimensions shown are for plain stem valves
without operators and accessories. To obtain overall
d!mensions of valves with operators and accessories,
combine the valve dimensions on this page with dimen-
sions for the appropriate accessory equipment listed

and dimensioned on the following pages. Since these
combined dimensi.ons will be approximate, request
cerlified drawings to obtain precise overall dimensions
of the specific valve/accessory combination of interest
to you.

’/"" F P- Monoflange MKII

Iqt DIMENSIONS

//[ ’-"

J PHANTOM LINFS SHOW TRUNNION---- MODIt,ICATIONS ON THE FOLLOWING VALVES:
20"-1%"-7 TAP I/= DEEP4 PLACES EACH FACE

NCMINA[ VALVE SZE
24"-%"-7 TP Vz’" DEEP= -4 P[ACFS EACt FACE

C NOTE: DIMENSION "C" ALLOWS CLEARANCE
FOR I LB. OR 25 [B. ANSI BOLI LAYOUT

P

E M--SIZE OF TAP L=DEEP
4 PLACES

__..t--- PACKING RETAINER PLATE

NOMINAL
VALVE SIZE

F=NO. & SIZE
OF BOLTS 125 LBS.
5T’D LAYOUT.
ALL HOLES ARE
LARGER THAN BOLT
DIA. EXCEPt" AS
NOTED.

Model 2FII

TAPPED HOLES-N.C.(2) R.H. X
DEEP EACH FACE ON VALVES 18"
& LARGER. STRADDLE CENTER lINE.





VALVE
A B -C DSIZE

HANDLEVER OPERATOR TABLE

OPERATOR
MODEL

m--’- L- 12

K

12-3/8

18-3/8

NOTE: ALL DIMENSIONS SHOWN IN INCHES.

* D-+I/16" FOR 3" THRU I0" VALVES

* D-+I/8" FOR 12".& LARGER VALVES

/IIIIIIIIIIEL
llllllllllIIilllillllmllll i-

3-118"

1

-- NOTE DIMENSION "C" ALLOWS
CLEARANCE -FOR 1250RI50

/ LB, A,S,A, BOLT LAYOUT,

L

NOTES:
1: OPERATOR MOUNTED IN POSITION SHOWN.

2..VALVES MANUFACTURED:IN ACCORDANCE -..._WITH:
AWWA SPECIFICATION- C’5080CLASS, JSOB ..
EXCEPT DISC EDGES ARE 80% NICKELAND. 20%.
CHROME ALLOY OVERLAY APPLIED US ING. A
NONTRANSFERRED PLASMA ARC PROCESSPAINT: - :- " .-.

INTERIOR OF VALVE(DSC 0NL’(.) BLACK ,VARNISH, FED. SPEC..

TT-C’494A TYPE

EXTERIOR OF VALVE AND."OPERATOR
TS’-C.-494A TYPE II .....i. ’.

.ZINC CHROMA.TE FED. SPEC.

CUSTOMER: ROBERTS FI LTER MFG. CO.

cuSTOMER P.O.: 35578 2093
PRATT-ORDER NO:: O5/ 265
PROJECT: MARI:NEICORP BASE’CAMP LEJEUNE

PRATT
ITEM QUAN,

03 2 10"

oPErATOR :- "/

DESCRIPTION TAG

L-12
HANDL EV ER

9

REV.- BY APE

SCALE

DRAWN BY

A,PPROvED

APP.

k’ ! HENRY PRATT COMPANY
AURORA, IL.

GENERAL ARRANGEMENT DRAWING

IOIoFLANGE MARKII BUTTERFLY VALVE
HANDLEvER OPERATOR

NONE DATE | "ZL
i,,/,7

LN ChECKED BY,

PART

BODY

DISC

SHAFT

SEAT

BEARINGS

MA’IERIAL
CAST IRON ASTM A-48 CLASS
CAST IRON ASTH A-126 CLASS B W/80% NICKEL, 20% CHROME.EDGE
STAINLESS STEEL ASTM A-276 TYPE 30L

RUBBER
NYLATRON G.S.





NOTE : ALL DIMENSIONS SHOWN IN INCHES.

-.’." DZI/16" FOR 3" THRU I0" VALVES

, D+_I/8 ’’ FOR 12" & LARGER VALVES

MODEL
!" L- 12

." L- 18

K

12-3/8
1863/8 -....

1/16"

D

3-I/8"

K

B

\
\

REV.-
APR REV,- DATE

HENRY PRAT-I" COMPANY
II AURORA, ILL.

GENERAL ARRANGEMENT DRAWING

oNOFLANGE MARKII BUTTERFLYVALVE
HANDLEVER ,OPERATOR

SCALE-- NONE _DATE

DRAWN BY- LN CIECKED

AppROVED’-

CUSTOMER: ROBERTS FILTER MFG. CO.

CUSTOMER P.O.: 3557 8- 209 3

PRATT ORDER NO.: O5L265

PROJECT: MARINE CORP BASE-CAMP

VALVEPRATT
QUAN, SIZEITEM

02 46 6"

03 1 2 1 O"

NOTE DIMENSION "C" ALLOWS

CLEARANCE FOR 1250R150

LB. A.S.A. BOLT LAYOUT.

PART MAERIA L

BODY CAST IRON AS’I A"LI’8 CLASS /.4-0

DISC CAST IRON ASTM A-126 CLASS B W/80% NICKEL,

SHAFT STAINLESS STEEL ASTM A-276 TYPE 304

SEAT RUBB ER_

BEARINGS NYLATRON G.S._

20% CHROME EDGE

LEJEUNE

OPERATOR
DESCRI PTION

L-12
HANDLEV ER

L-18
HANDLEV ER

TAG





April 5, 1980

TO WHOM IT MAY CONCERN:

This is to certify that all Neptune Sand Filters constructed

in accordance with NSF standards meet the following require-

ments as listed and required by the National Sanitation

Foundation:

Section 5 Filters, Pressure Para 5.0.5

Initial Pressure Drop: The initial pressure drop through any
filter operating at the design flow rate and measured from the

filter housing inlet to the filter housing discharge shall not

exceed 3 psi (20.7kPa).

Very truly yours,

\ NEPTUNE-BENSON," INC.

JG: crs
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THE UNI-FLANGE METHOD
"’Uni-Flange" is a method of joining

valves, fittings and equipment with inte-
gral flanged ends to plainnded pipe,
with all the advantages of welded and
screwed systems, but without the need
for pipe end preparation.

HOW IT WORKS
Like all the best ideas, the working

principle of Uni-Flange is a simple one.
Slide the flange over plain-ended pipe and
follow it with the standard mechanical
joint type gasket. When the Uni-Fiange
is brought to mate against the existing
flange, and the flange bolts are tightened,
it creates a compression seal against the
mating flange and down on to the pipe
surface. No additional gasket is needed.

End restraint is provided when the set
screws are tightened.

SERVICES
The same people who sell Uni-Flange

products are eager to offer prompt, pro-
fessionai service. Our policy is to seek
long term business relationships with our
customers, based upon manufacturing and
delivering superior products and services
on time, every time. Your satisfaction is
guaranteed.

ENGINEERING
COSTING

.._IASSISTANCE
-.., ’;’.= Uni-Fian e engineers are available to
.::.help you design and costut your new

..: "projects using Uni-Flange products.

:.. -Take advantage of our expertise to help
: .you choose gasket materials to meet your... ...!rticular quirements.

T,_".-..l"





UN -FLANGE ADVAN
Job site fabrication, using

plain end pipe.
Uni-Fiange eliminates the

problems of pre-engineered, pre-
fabricated piping sytems. For a
start, pipe sizing need not be so
precise, because lengths can be
cut and can be made up to suit
site requirements. Mistakes in
fabrication or drawings can be
easily rectified on site, instead
of relying on off-site supplied,
machinists and fabricators.
DOWN TIME SAVINGS are
considerable.

Plain-end pipe is considerably
cheaper than threaded or flanged
pipe Uni-Flange makes it easy
to use (and use some cut offs
too ).

Uni-Flange has built-in-end re-
straint. No tie rods, no anchor-
ing, no fixing (have you looked
at the.price of tie rods lately?).

Uni-Flange allows a deflection
flexibility setting, and an im-
proved cutting tolerance.

When installing the pipe, mis-
alignment can often be allowed
for by using the deflection set-
ting incorporated in the design
of Uni-Flange. There is an
allowance of 1/4’" between pipe
and mating flange, whichallows
for a lower degree of accuracy
than would be necessary with
rigid flanged systems.

Uni-Flange needs no special
plant or equipment for install-
ation.

No thread!ng or welding
equipment, for instance.

Fast, easy installation with-
out skilled labor.

If you can use a wrench, you
can use Uni-Flange.

Eliminates bolt hole alignment
problems.

Uni-Flange can be freely
rotated before bolt tightening,
enabling easy bolt hole align-
ment.

Eliminates additional restrain-
ing connections.
UNI-FLANGE MAKES LIFE

EASIER ON SITE" WHERE !T
MATTERS’





 NI-FLANGE IN ACTION
Will the set screws damage the

pipe?
With ductile or steel pipe,

which the SERIES 400 was de-

signed for, there is no danger of

pipe damage due to the high ten-

sile strength of this material.
The set screws are cup point

and divide the stress evenly

around the o.d. of the pipe, mini-

mizing the possibility of damage.
The principle of set screws for

.pipe restraint is not an entirely

new idea having been developed

nearly fifty years ago, and used

in hundreds of thousands of
.mechanical type joint retainer

glands, with totally satisfactory

results throughout the world.

Will the set screws "back-out’"
or loosen with continual use?
When the set screw is origin-

ally tightened, it creates a

"pocket" in the pipe. Even if

the set screw loosens, it will

remain inside this pocket and

continue to restrain the flange.

Will the set screws hold on a

high vibration connection like a

pump?
In practice no problems have

been reported under these condi-

tions, but for added security

we recommend either,
a) Wiring of set screws to pre-

vent loosening.
b) Using lock-nuts, or a pro-

duct like ’Loc-Tite’.
Will the Uni-Flange work on

PVC pipe?
Yes, it will but it is not

recommended. Over a period of
time set screws can cause dis-

figuring of the pipe, affecting the

seal. We recommend Uni-Flange

Corporation’s Series 900 Adapter

Flange designed specifically for

use on PVC pipe.

Can Uni-Fiange be used under-

ground and aboveground?
Yes, both. All materials are

corrosion resistant.
How far off can the length

of pipe be? How exact is the

cutting tolerance?

The pipe should not exceed
1/4"" back from the mating flange

thereby giving an improved cut-

ting tolerance over rigid, screwed
or welded flanges.

Can Uni-Flange be used face

to face?
Yes, with a metal ring/spacer.
Can Uni-Flange be used on

steam or gas?
It is excellent for gas because

of its superior seal. It is not

recommended for prolonged usa

on steam.

Can Uni-Flange be used on
temperature applications?

Yes, our various gaskets will

handle most temperature ranges.
Can you put abrasive material

through the Uni-Flange?

Yes, the flange itself is not in

contact with the media. The

gasket is synthetic rubber, which
has good abrasion resistance.
Also, the pipe may be installed

with a metal to metal contact,

completely protecting the gasket.

What about expansion/
contraction?

In common with other rigid

systems, Uni-Flange does not

allow for pipe expansion/con-
traction.
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TECHNICAL DATA
AND AVAILABILITY
Flange Material
Manufactured from Ductile Iron
ASTM A536 Grade 65-45-12
Drilling to ANSI B16.1 -Class
125 & 250 / ANSI B16.5 Class
150 & 300.
Design
Uni-Flange has been designed to
meet the test requirements of
ANSl B16.1 .class 125 and 250 /
ANSl B16.5 -Class 150 and 300.
Set Screw Material
AISI 4140 Steel. Tensile 190,000
psi minimum. Heat treated and
zinc plated.
Gasket Availability
Standard Gasket supplied with the
Uni-Flange is SBR (BUNA-S),
suitable for water and watewater,
and most moderate chemicals.
Temperature range 65OF to
212OF.
The following alternative gaskels
are also available, and color coded
as indicated:
EPDM (Ethylene Propylene)-green
suitable for 65OF to 350OF.
CR (Neoprene) yellow suitable
for 65OF to 212OF.
NBR (Buna N, Nytril, Hycar)
orange suitable for 65OF to
FPM (Viton) red suitable for
50OF to 450OF.
Hydrostatic Test Pressure
Uni-Flanges are capable of with-
standing the following hydrostatic
test without leakage.
SERIES 200 Class 125/150
2 in. 8 in. 600 psi
10 in. 12 in. 525 psi
SERIES 400 Class 125/150
2 in. 12 in. 750 psi
14 in. 24 in. 300 psi
30 in. 48 in. 150 psi
SERI ES 420 Class 250/300
2 in. 12 in. 800 psi
Applications
Uni-Flange am designed to handle
the following water working pres-
sure= at a temperature of- 20o F to
150o F.
SERIES 200 -Class 125/150
2 in. 8 in. 200 psi
10 in. 12 in. 175 psi
SERIES 400 Class 125/150
2 in. 12 in. 250 psi
14 in. 24 in. 150 psi
30 in. 48 in. 100 psi
SERIES 420 Class 250/300
2 in. 12 in. 400 psi

Series 200 S/Class 150

PIPE.
OO:

2 2.375 2.50 6
2 2.875 eN/A 7

4 4.500 4.0 9
5.53 eNIA 10

6 6.625 6.0 11
E 8.625 0.05 13
10 10.750 11.10 IS
12 12.750 13.20 19

Series 400 S/Class 150
NOM. STEEL CAST IRON
PIPE .PIPE":;;: PiPe
SIZE O.D. O.O.

2 2.375 2.50 6
2 2.r/5 *N/A 7

3’& 4.O00 "NIA
4 4.S00 4.80 9

E S.,53 =NIA 10
S 0.825 0.aO 11
S 8.625 9.bE 13’A
10 10.7S0 11.10 16
12 12.750 13.20 19

14 14.000 1S.30 21
lS 18.0(]0 17.4Q 23"4.
lS 10.OgO 10.50 25
20 2O.OOO 21.60
24 24.000 28.80 32

42 42.000 44.50

Series 200- C/Class 125

13/16 4 3/4 3/4
13/18 S 1/2 3/4
13/16 S 3/4
7/8 1/2 3/4
7/8

7/8 9 1/2 7/8
I/4 11 3/4 7/8
1/4 14 1/4
1/4 17

NO i SIZE

2 1/2 3.5
4 1/2 4.0
4 1/2 S.O
4 1/2 7.7
8 1/2 8.7
8 112 10.0
8 5/8 114 16.5

1:2 5 1/4 22.0
12 5/8 1/4 31.0

Series 400 C/Class 125

2 1/18 S 1/2 3/4
2 1/16 S 3/4
2 1/18 3/4
2 1116 7 1/2 3/4

2 1/8 8 1/2 718
1/8 8 1/2 7/8 8
1/8 11 3/4 7/8 8
3118 14 1/4 12

11/16 21 1/4 1/8 16
13/16 22 3/4 114 10
15/18 2 1/4 20
119 2g I/2 3/8 20

38 3/8 28
1/2 42 3/4 S/8 32
314 49 1/2 5/9 36
7/ rj 5/S 44

Series 420 S/Class 300
NOM. STEEL :AST IRON
PIPE PIPE PiPE ASIZE O.D. O.O.

420-$ 420-C

2.375 2.5 2 14
2.87 "NIA

3 3.50 3.80 I, 2 7/16
3Y, 4.00 *N/A $ 2 7/18
4 454]0 4.80 10 2 7/18
5 5.,53 "NIA Z 5/18
S 8.625 I.gO 1 2 9116
8 .0S 1S 2 5/
10 10.750 11.10 17Y, 2 7/8
12 1Z750 1,-0 20 3

eNIA Ca Ir Pipm NOt Mfmcttl Xlll

Series 420 C/Class 250

APPROX.
NO. ::. SIZE
4 1/2
4 1/2x
4 1/2x 8
8 1/2x 9
8 I/2 11

8 58x 1/4 13
5 1/4 14
5/8 1/4 21
S/8 1/4
8 1/4

8 14 70
1/4

4x2
4 2 145

2 Ii4 270
I2 I/4
12 1/4





DEFLECTION CHART
THRUST RESTRAINT
SERIES 200/400/420
DEFLECTION CHART

.. ;;CAST IRON
PIPE ... | :i,.PIPE O.D.
SIZE

2
21/2
3
31/2
4
5
6
8
10
12
14
16-
18
20
24
3O
36
42
4R

THRUST
R?.RTRAINT

2.50
* N/A
3.96

* N/A
4.80
N/A
6.90
9.06
11.10
13.20
15.30
17.40
19.50 -.
21.60
25.80
32.00
38.30
44.50
50.80

(IN) ......
2.375
2.875
3.5OO
4.0OO
4.500
5563
6.625
8.625

10.750
12.750
14.000
16.000
18.000
20.OOO
24.000
3O.00O
36.000
42.000
48.000

*N/A

SERIES 400

.: MAXIMUM " DEFLECTION .,.i
.ANGLE ,’IN/18FT. LGTHo;

DEFLECTION (IN) ".’..:-’:.

4 2 15.23
3 56" 14.85
3 50" 14.47
3 47" 14.28
3 44" 14.09
3o 41" 13.91
3o 36" 13.59
3o 20" 12.58
3o 13" 12.14
2 35’ ’9.12
2 20" 8.80
2o 5 7.86
2o-0 7.54
1 56’ 7.29
1 37" 6.10
1 35" 5.97
1 23" 5.22
1 11" 4.46
1- 2 39

Cast Iron Pipe Not Manufactured in These Sizes.

SERIES 420 SERIES 200

NOM.: :’WWP:: THRUST ATI !THRUST’:ii? ,:WWP THRUST::AT :::THRUST -iWWP :.. THRUSTAT. !THRUST
PiPE RATING: ?RATED!.. RESTRAINT" RATING RATED Iii. :RESTRAINT RATING .RATED RESTRAINT

2 250 785 22,800 400 1,257 45,600 200 628 11,400

3 250 1,767 22,600 400 2,827 45,600 200 1,414 22,800

4 250 3,142 45,600 400 5,026 50.600 200 2,513 22,800

6" 250 7,069 50,600 400 11,310 75.900 200 5,655 45,600

400 20,105 75,900 200 10.053 50,600
8 250 12.566 50,600

10. 250 19,635 75,900 400 31,416 101.200 175 13.744 75.900

12 250 28,274 75,900 400 45,239 101,200 175 19,792 75,900

14 150 23,091 75,900

16 150 30,159 101,200

18 150 38.170 110,400

20 150 47,124 138,000

24 150 67,858 138,000

30 100 70,686 208,600

36 100 101.790 238,400

42 100 138,540 268,200

100 180.956 327.800

Above figures derived from results of independent testing by Worcester Polytechnic Institute in Worcezv,

MA. Results are based on physical restraint tests and not hydrostatic testing.

These figures apply only for standard wall steel (schedule 40+) and ductile iron (class 52+) pipes, whe_n
the full recommended torque is applied to the set screw;

O.





UNI-FL NG
ASSEMBLY I ,STRUCTIONS

sure that plain end olts, mate the Uni-pipe is cut square and free of Flange to the standardburrs,
flange. Be sure to evenly
tighten bolts alternately on 40+)Thoroughly lubricate opposite sides. Maintain

instructions apply to
standard wall steel (schedule

and ductile iron (class
52+) pipes only. For otherplain, end of pipe and approximately the same dis- piping materials and specialgasket with a soap based pipe- tance between the flange faces pressure or media applica.gasket lubricant. This allows at all points around the joint, tions, please consult us.gasket to slip easily into posi- Tighten flange bolts to speci-tion, making sure it seats fled torque values.

evenly. NOTE:

3 6 Snug down all setSlide flange over plain screws evenly. Tighten
The design and dimensions of products and/or
component parts are subject to change withoutend of pipe. with wrench to torque.values -otice

shown on instruction sheetSlide lubricated gasket provided with each flange.over. pipe end. No
other gasket is necessaw or
should be used to seal flange
faces. Slide flange forward
until gasket is evenly seated
in flange cavity. Hand
tighten set screws against
pipe surface.





UNI-FLAN E WORKS
The Uni-Flange Adapter The RESTRAINT is pro- The Series 200 and

was developed out of what vided by a set screw locking 400-C are Factory Mutual

we considered necessity -the device, similar to that used System Approved for under-

necessity to eliminate the in mechanical joint retainer ground and aboveground use

problems inherent with pre- glands. Thousands of these only on the first flanged

fabricated flanged piping, are installed throughout the connection at the base of a

We felt there had to be a world, in lieu of concrete sprinkler riser. This is be-

way to eliminate the numer- thrust blocks and other re- cause that is the only accept-

ous delays caused by inaccu- straining devices; the princi- able aboveground use of iron

rate dimensional details and pal has been in use for over pipe under Factory Mutual

reliance on off-site suppliers. 40 years, installation rules. The series

The design of the Unio The Uni-Fiange Adapter is 200q flanges are not subject

Flange Adapter is really quite one of the fastest growing to this limitation. Flanges

simple. We’took the best new ideas in piping. As intended for aboveground

features of three different numerous field trials by use are approved with EPDM

products and combined them engineers proved the product gaskets (color code green).

into one fitting, not only worked, but More and more engi-

The FLANGEis made of exceeded the capabilities of neering firms are designing

ductile iron, tougher and threaded flanges, weld total, systems with the Uni-

stronger than the convention- flanges, and flanged coupling Flange Adapter. They’ve

al grey iron threaded flange; adapters, the Uni-Flange found that water, waste-

it won’t break when bolts Adapter has been accepted water, fire .protection, and

are over-tightened or from by most major engineering process piping systems can

impact, firms, water, wastewater and be assembled with no de-

The GASKET is the stan- municipal authorities. It is lays.
dard American Water Works UNDERWRITERS LABOR- There are over 350

Association Mechanical Joint ATORY LISTED and FAC- stocking Uni-Flange distri-

gasket. These have been in TORY MUTUAL SYSTEM butors throughout the

continuous service for over APPROVED. United States, Canada and
40 years, the world. There is a con-

venient stock located near

NO THREADING .ou. Call your local dis-

tributor and put the Uni-
Flange to work for you.

NO WELDING
.NO GROOVING

For further information and the

location of the nearest stocking

Distributor Contact:

UNI-FLANGE division of NAPPCO INC.

77 MAIN STREET
NORTHBOROUGH, MA 01532

TEL.: (617) 393-2527 / TELEX: 92475

Simply the best idea in piping since the flange. FORM NO. 119-0184




