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William M. Pidgeon ‘ L, |
{9 FERFORMING ORGANIZATION NAME AN ABSRER — S{T0. PROGRAM ELEMENT NG
U.8. EPA . -, | )
Office of Msobile Bources e R [11. CONYRACT/CRANT S
Test and Evaluation Branch - - - o :
_Ann Arbory, MI 48105 _ E : . " L.
12, SPONSORING AGENGY NAME AND ADDRESS T 13, TVFE OF REFORT AND FERIOD SOVERTS ,
| 4. SPONSORING AGENGY CoBE-

' This document announces the conelusions. of the EPA evaluation of the
"AUTOTHERM Energy Comservation Bysten' davice wider the provisions -of Section
311 of the Motor Vehicle Information and Cost- Savings Act. |
The evalution of the "AUTOTHERM Enetgy Cotiservation System" was conducted :
upont the application of the manufacturer, ‘The device allows using the vehicle's
heater while parked with the engine off. Using the device is claimad tot 1)
conserve fuel, 2) eliminate the exhaust pollutants that are generated when
vehicle warmth is maintained by idling the engine, and, 3) lower maintenance
costs., The device is also elaimed to improve safaky by eliminating the need to

H leave an unattended vehicle with its engine idling to maintain warmth, Catbon

monoxide polsoning riske ave also alleviated. - The device consists of a
eirculator that pumps engine coolant through the vehicla's heater core to

- utilige the residual heat in the engine, and elédtrical clreuitry to control
the operation of the device, e -

% EPA fully considered all of the information submitted by the applicant.

The evaluation of tha "AUTOTHERM Energy Conservation System" was based on that
informatton and the results of an Air Force test Project. Bused on engineering
Judgement, the National Bureau of Standards evalution, and the Air Porece data,
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EPA concludes that, when used, the "AUTOTHERM Enargy.consefvgtioﬁ, -
Syatem' will oconserve fuel and loweyr exhaust emissions. In mast .
cases, fuel savings should ‘fall between 0.15 and 1,0 gallions of fuel per

hotir of device use, Engine size and efficiency are the prigary
i determinants of the a

ctual gallons saved per hour of deviece usage., .
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The Motor \i‘ehi-c:le - Information and -Coét Savingg Act reguires B

“that EPA evaluate fuel economy retrofit devices and publish a

summary of each evaluation in the Federal Register.

EPA evaluahiori:s ‘atévuoriginated upon the application of any
manufacturer of' a retrofit device, upon the request of the

+ . Federal Trade Commissiodn, or upon the motion of the EPA

Administrator. These studies are designed to determine whether
the retrofit device increasés fuel economy and to determine .

.Wwhether the representations made with respect to the device are

ageurate:. The results “of such studies are set forth in a
series of reports, of which this i& one, o '
The evaluation of ths "AUTOTHERM Energy Conservation System®
was conducted upon the application of  the manufacturer., The-
device allows using the vehicle's heater while parked with the :
engine 'off., Using the device is claimed to; 1) conserve fual, -
2) eliminate the exhaust pollutants that are generatéd when -
vehicle warmth is maintained by idling - the engine, and, 3)
lower maintenance costs. The devige is also claimed ko improve

safety by eliminating the need to leave an unattended vehicle

with its engine idling to maintain warmeh. Carbon moroxide
poisoning risks are also alleviated. The device consists of &
circulator that pumps engine coolant through the vehicle's

‘heater core to utilize the residual heat in the engine, and

electrical circuitry/to control the operation of the device. -

1. Title |

"Application  for Evaluation of  AUTOTHERM  Energy
Congervation System Under Section 511 of the Motor Vehicle -

Information and Cost Savings Aot

The information contained in sections twy 'throuqh £ive which

follow, wis supplied by the applicant.

e . . Ty

“‘?

AUTOTHERM Energy Conservation System fiodel numbers
2100, 21007 and 210077, et
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B88aription of Broduck:

" a. Purpeset

or_and Patent Proleetiont
(1) Inventor - “
-« Frank J. Perhats - R v

.. 314 B, Main Street
- Barrington, IL 60010

(2)  Patent L
© No. 4,308,994 (See Attachment A)

€. Applicant:

(1) Frank J. Perhats -
Autotherm Sales Cotrp.
314 E. Main Street
Bartington, IL 60010

(2) Principals
Frank Jd. éerhats
- James V. Enright
. Helen L, Tierney
Position titles were not provided

(3) Robert ' 0. Jaeger is authorized to - represent
- Autotherm Sales Corp. in communication with EpPA

(1) Autotherm S8ales Corp.
314 E. Main Street
Barrington, IL 60010

(2) PFrank J. Perhats
. James V, Enright
Halep L. Tietney

} Position titles were not provideg

*To conserve automotive fuel, save on maintenance costs
and -eliminate vehicular exhaust gas pollution during
“the period that many vehicles would be kept idling to
provide interior warmth during the winkter season,

. These include law enforcement ocars on statiohary

patrol, traffic- control. or surveillance, utility

IR




service and repair vehicles, public works vehicles, .
commereial/industrial delivery or service vehicles,
over- the road trucks, ete., all of which can be seen

parked with the engine 1idling during cold. waather

Note: In those cases wheré the idling vehieléfvi*?_v B
unattended, the law is being broken in all .-'bU:l'S'-‘"___"ﬁ.OUII_' B

‘ sbateqf“

+

b. A licabilitys
|7 ) venteles o

“The AUTOTHERM Energy Conservation [System] iz
applicable to any vehicle with a water cooled
engine, . Note: We do not as yet have control
equipment available . for Mercedes Benz vehicles due
to their use of vacuum heater controls.®

(2) Environmental N

“The AUTOTHERM “$nergy Conservation. System is most
effective in the colder climates. The enclosed
brochure (Form No. TCL0l) ([Attachment B), shows
temperature z2ones on the map of the contiguous
United Btates with some cities having the average
y - ~ number of annual heating days listed. On the
- ’ - teverse side of the brochure additional cities

Ll

G,

"The AUTOTHERM System uses the heat ' remaining in the
coolant, engine block, etc., when the engine is turned
: Off and. eciroulates the coolant through the wvehicla'
3 - heater and restarts the heater fan, A thermostat tupns

— | - 0ff the system when coolant temperature reaches

« approximately O05°F to prevent Unnecessaty battery.
o dralin,® | ' g ) . b

d.

"The AUTOTHERM kit consists of o
(1) “"A magnetivally driven eiroulator pump which

~eliminates shatt seals leading to leakage. The
. pump is uuaranteed—aqatnah-leakaqa for the life of
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‘yhe original installatién, The ¢irculator pump
draws approximately 0.5 amps, will citeulate "over
. 75% of -coolant flow  asg compared. £0 flow by the
engine water pump at idle and hag) no appreciable

e - regtriction to\hormal_hedter operation,®

(2) A thermostst to turn off the AUTOTHERM System when

e.

‘Specific Claims for the Produet: = B

‘€0 3 hours parked during an eight hour shift,. average'

‘the coolant temperature reaches 95°F,

(3) A complete witing hatness, relays, master switeh
‘and indisator light, - - o o

(4) A complete hardware package.*
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| "Brochure AMFSB-36-l . [Attachment ¢} indiea&es.ﬁavii‘iﬁgs'

of $750.00 to $1500.00 in fuel and ‘maintenance cos\is
per year. These Cfigures are based primacily con fl&yg
enforcement f£igures wharein patrol cars average a=172

engine size of 350 CID in moderate to cold zones,

Utility, public works, delivery and service vehicles

and taxis often spend an even - larger percentage of
stationary time. Enclosed {s g copy of a fleek fuel
survey prepared with the Chicago Police Dapt', i+
[Attachment D] using their figurds. The savings pep ,
car. in this case is ovet $2000.00 arinually, A reprint
from Law and Ovder magazine by Deputy Chiaet Ralph R,
Evans also gives savings figures and Report No. 004641
by the Office of Energy Related Inventions of the
National Bureau of Standards [(Attachment E] supports .

~claims for the AUTOTHERM System on a theoretical =

basis. The fleet fuel Burvey portion of forms TC101
[Attachment B] and AM<SB-EV-F<9-001 (Attachment F) make
it convenient for each user to determine his or her
savings, Use of the AUTOTHERM System aliminates
emissions and the effect of excessive idling on éngine.
g?rfosmnce thereby teducing maintenance costs and down
mne, ' ‘ .

" YRetail price sheet form L-1-005. [Attachment @] is

enclosed. ‘The AUTOTHERM System has been marketed for
over five years through manufdcturec's -agents, by
direct mail, media advertising and exhibiting at .1aw

Henforcement,’flaeb‘gnd energy conservation conventions,"




';(f ”A thorough, explioit AUTOTHERM\installation and ownérs@

~ manual [Attachmeéent H] is enclofed with esach AUTOTHERM
kit:. A copy is enclused. No gpecial skills or tools -

are noe&od Eor installation. ' -

: ' - b, Eeréx"q__gt
_%L; L "A dash or wvisor stick-on instruction label," Eorm '
S . ﬁg:oa M IAotaohmont Il is ‘ineluded in eaoh AUTOTHERM
3 ' ) v ;
:}-_: K - oo m - y o - ‘ : -
1 EREN gffootg on Vehicle Safety! R o
P ffﬁfg “w /

- : T S
LA Sae e Y“Sinee the purpose and funotion of ‘the AUTOTHERM System
| 18 to eliminate-1diiug there {8 no contribution to an
.. unsafe ocondition. The system :rcould contribute to
| R T \safooy in snow country where a stalled vehicle could be
o S o, Rept warm on a minimum amount of Euol and minimize the
b i o o riok of CO poisoning.“

¢

Q_ nhenaﬂo ! o '? “
"Nu roubine mainﬁonanoe is ooquired.“\

.E" :f 5. EEeoggionAEmissioho ons and Fuel-Eoogomgz | "

ﬁ 4. Unregulaked Emissions: E

i

| - “"ginge the b, 7ine is not rum\ing whore eho AUTOTHERM
g, - Systen is beiﬁo uoed there dre no oxhauo* emissions,®

% S b: Regulated Emiok ooo _and Fuel Eeo om !

| "Hor emissions see 5a, above, Fuel savings will bo'
. 100% of amount of oxpendoo 1dl£nq the engino to keep
3 N _ . the interior warm,"

i i p :,o‘d' , o

'ﬁ 'Tho Eollowdnq ﬁaotiono are EPA‘s analyois and oonolusions Eor_
N the device, |
.3 —

a .
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-EPA.éi'd- riot “test khis 'dévice'.'i A detailed réport of éhe

testing pertormed By the Department of tha Aip Force is given

in the Air Forece “"Project Complation Report No. HP-81-18,

- Autotherm MHeakep Car ‘Comfort System (AFR 77<5),* provided 'asg

Attachment J. A brief description of this testing effort :lg_

‘given ‘in Section 7e. )

" a. - lde nt_i.fig-atfé.g In or 'at‘u-o $

Markeeing Idéhbifidéélonz EPA knows bf no problems

with respect to the identificaion information,

L

- b, Deseription: I

(1) The primary putposes of - the device are to
eliminate fuel consumption and exhaust emissions during periods
when vehicle operators idle their enginds to maintain ‘heater
operation. The device allows vehicle. interior*warmth to be’
maintained without idling the engine. The device is gsnerally

-marketed for fleet operators Such 48 police departments,

utility service and repaig vehicles, taxicabs and ever the road
trucks, ete.,  which are conmonly parked with theiy ‘engines
1dling to maintain interior warmkh during ¢old weather,

(2) fn determining the applicability of the d‘avide,'

- EPA requested additional information (Attachment K) concetning

the applicant's olaim that the devive could not be. used with
"Mercedes Benz vehicles due to their use of vacuum heater - .

oontrols," In thelr letter of August 10, 1984 (Attachment L)

the applicent vlarified the Statement and said that the device
can' be used in any vehigle except those ‘“whose vacuum
gontrolled air mix door switches to the air conditioning mode
on engine shutdown, The 1974 Cheysler was the ldst American
car made with that system. We have not checked Mercedes beyond
the 199 model year since practically none of the fleets using
the AUTOTHERM system have Mercedes vehisles," | S T o

After receiving this letter, EPA noted a dtatement in the Fleet
Fuel Susvey « PForm. Numbetr AM«SB-EV.F-001 11/81=5M (Attatthment
that sald the Model 2100 Energy Conservation .System would
not work on wehicles with an automatic temperature control .
heater, but a new model "especially designed for such
installstion will shortly be avaiisble.® o L

i
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In summary, the AUTOTHERM Enetgy Congetvation Bystem  is
applicable to any water covled vehicle that doas not havé: a) a
vacuum controlled air mix dodr that ‘gwitches to .the air -
conditioning mode on engine -shutdown, or b) an automatic
temperature control heater, | ' - e L o
o (3) The theory of operation given in.the application .
was sound but rather brief and -did not incorporate ' the
supplementary information that was sent with . Autotherm "Sales ..
Cotporation's applieation. This additional  information . -
included! a) brochure AMFSB~36-1-82-25M (Attachment C), and by . .
"Fleet Fuel Survey" « Form Number AM-SBEV-F<001 11/781-54," =
(Attachment F) " N

i

" EPA informed Autotherm ,S&.leé Corporation ‘(-Ahtadhméht !c) that
EPA ‘would assume that the applicant wished: to reference thig
information “to meet the tequirements of Sectiott 3¢ of the

5 Application Fotrmat.® Autotherm sSales Corpération's response
=] (Attachment L) did not explicitly state that EPA's -assumption
5 ' was_correct, but did imply that they approved. it dand further
- N  Buggested that: | : . L
% "If you believe it applicable, report 004641, Office of
; Energy = 'Related Inventions, - National Buteau ;. of -
Standards, might also afford additional informakion to
Y “8ettion 3¢." ! : D ' , o L e .
This report is provided as Attachment E. - , RS
(4) The cost of the device ie 8172.70 each, in
quantities of four or less, Attachment @ ihcludes a price lisk - .
with information on patts prices and quantity . discounts, ..
Ingtallation costkts were indirbetly addressed  in  one ot
Autotherm's sales brochures (Attachment C) which claimed; *rhe.
Bystem is somplete and can be easily installed in less biian ong
hour.” EPA judges that most installations will take ‘more than
ohe ' hour mainly due to. the numerous elestrical wiring
connections. The Alr Force experience cotroborates EPA'y . .
judgment, Their professional mechanivs' labor time on four
veliicles rvanged from 2-1/2 hours to 7 hours with an average of .
5-3/4 hours. [Attachment J) Repeated irnstallations, such as
on £leets comprised of one vehiole model, should result in mote
rapidinstaliation times, - o - e
Q. i
and Sgiily
o EPA's review did not datect any problems with the
- installation instructions (Attachment H), but EPA. did not puk
. the instructions to the test by dnstailing a device. However, .
% e X, g ! "‘.‘:‘
# \ |




 he . instasllation  instruckisn

taquired for - installation,

installatiun,

G

]

hedt
T

- Hrhqqabplicéhe?seateﬁ7ih#saééiah?4agéﬂéétna;sgecga;'ég;ilsmwére -
-, E but the installation manual giveg .

1

the.fq;;bwiﬁé'advice!-f@

“A V.0.M, volt=ohn:milidanp meter) will be very ' .

;;ﬁ";“."s*usefulriq lodating key points in the vehidle

(Attachment ®). . . S )

‘Kfn;édééétéméntthriég*thatfé;aéﬁﬁfaal)wffindéxberiehée oula

be helpful.  Epp‘g ‘Judgment, bised on its teview of tha

installation” manual; g that thy inskaller should have sofma

experisnce with['éutemotiﬁg* wiring befor

The airéulator 'inla

S or 3/4", ' The 1/2% diameter'circulétor=Ei&tihgs,will probably
restrict coolant flow in 5/8" .and 3/4% ‘dismeter hoses, ‘The.

clroulator iripellse wilg also. redteiot the' £low in any of these

be aasf&y'fqllbwed. ;

(2) Efeahsunn'Véhi le Safeby!

JJ . !
,] 1 .

- The aiﬁpliéanh's commants on safeg& in Beotion 4o
are reasonable &nd substantiated by the ﬁo'llowinq Alr Porce
S H L 7

comment o _ L
" “The safety aspects of using the Autotherm
- unit in 1ieu of engine idling for periods of .

_“‘*  time will surely detey possible varbon monoxide’

poisoning, ' fhe begk safety aspest ig maintaining.
& warm vehisle whils not ledaving a vehicle engine
idlingand;&ehicle'unateended.-'Althoqqh'ehta i
against AF poliey, it still happens on inclemént,,
days." (Attachment o) L T

n'
U

)all aﬁ;ipgﬁkaublehéhcotihq;"

| Jand outlet ‘flttings are” steppad ko
facilitate installation in ‘haater hose diameters of 172%, Ssgv, ™

PR

Lnstal ¢ i.seamégﬁngf6~i,proVidéﬁuugﬁQd e
explandtiond of the procedurss ang: inclijd;gd ﬁict-brial’ﬁ.._"‘an‘d"jya‘[;!
schematic., - 'Tha ;Ai?,-quGEasdbmmanted gtﬁatﬁ‘thg.*“inéﬁéllgtﬁéh ‘
ﬁﬂ;“;i,finstruetians “appeay o 'bg-‘adequate; and ‘tasily .réad by the = ..
w0 meahan‘;'ajs.‘! (M’tachrﬁem‘. J) AT P S

e_»attémptﬁng, this

hose glzes, so & minor loss ' in vehiqlei}haatar‘ipeffarmanca- .
.QShouid be:éxpected,infmosg 1nskaliatibn§._,' " S N

'EPA expects thelhpe§361ng.instrudtibné label (Attachment 1) to
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. accordance with the Federal Test. Procedure ang

- for light-duty vehicles.* Although

- Erom its normal operating temperaturs, Therefore,

(HC and CO emissions until normal operati
8

. reached. But if the device is used to el}Tinate engine idlinq.-'

.

43) Maintenanece:

N |
EPA agrees with the applicant's clainm. that no maintenance; is
needed, . . ; <70 Rainten .
“d.

(1) Emissions: o s o
' The applicant did  not submit  test data in

. Econony Test. These two test procedures are ¢

y les he primary ones
recognized ‘by EPA for evaluation of fuel econo

1 _ _ 5 gh the applicant did not
Ssubmit test data, EpaA agtrees with the applicant's following
statement in - their . application regarding regulated and
unregulatéd emissions: *“Since the engine is n

the AUTOTHERM System is beéing used there are no emi

L ssiong,*
. However, there are other considerations.. . .

¢

Using

- the device cools the engine Eaéhgr.than not using it, and it is

| carbon monoxide
engine temperature decreases

startup after use of the device is expected to result in higher

the - increased .emissions upon startup | expected to be
insignificant com ared to the idle emissions that - would
otherwise occur. onsidering these points, EPA's judgment is
that the Autotherm system will not adversely affect re

| _ gulated
or - unregqulated emissions. EPA aidl-notrfeequire test

ing to
verify this judgment. - m

L}

*  The requirement £0r test data following ¢ |
- ghated in the policy documents that ,EPA sends to each
ofential .applicant. EpA requires duplivate

, n a minimum of
‘“t¥o vehicles. A test sequence consists of a cold stape Fip

,plus a HFET of, as a 8implified alternative, a hot start
"LA-4 plus a HFET. Other dats which have been vollected in
accordance “with other standardized procediires are

acoeptable | as  supplemental data in EPA's preliminary
evaluation of a device, ) 7 S

]_; 3

he Highway Fuel

ot running where .

hese procedures is

my and emissions -

. test sequences =
efore and after installatioen of the device o .

fi

i
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A . - . {2), Fuel Economy :"‘\ _
- ~=- EPA normally predicts fuel savings for devices on
- » a miles per gallon basis. 'The Autgtherm System “is ‘not used
while the vehicle is bbing driven 'so wiles petr gallon is not an
appropriate measure tb predict fuel savings. Instead, EPA Has
‘chosen to predict fuel savings in gallons per year for - twWo
scenarids. The first scenario is for a small car .owner who
would use the device three times a week for a half hour each
o time through the winter months. The second scenario is for a
i . police department with a large light-duty vehicle that is used
S .+ seven days a week, 24 hours a day, with two hours of device use
S8 S - - per eight hour shift. ' Because there are many variables that
- determine, the actual fuel savings, these scenatios were
‘. designed to give the upper and lower limits for applications
4 . ‘that might be considered - reasonable applications for the
k- , /. device. The assumptions for each case are: | -
ey - | - Minimal Usage; Maximal Usage
, - Heating Season (weeks) = 12 ' 24 .
. — " Device Usage (hours/week;- - 1.5 , . 42 '
ol 7 - Engine Displacement (in.*/L)  85/1.4 o - 400/6.6
L - 1dle Fuel Consumption (gal/hr) 0.18 L 1.0
 Fuel Bavings (gal/year)* = 2.7 . 1,008
The -results indicate that ownety of small vehicles with. short
winters who infrequently use the device might only save three -
gallons of fuel per year, whereas a police department with
large vehicles, long winters and frequent device usage could
) save a thousand gallons of fuel per year on one car. S
e. Test Results Obtained by EPA: - . _
- . The device was independently evaluated by the National
4 BEE - Bureau of Standards and the Air Force prior to the applicant's
request for an EPA evaluation, EPA deemed that the information
A | and data from these reports combined with engineering judgment
¢ | would, enable EPA to derive conclusions without additional
| - ‘testing., EPA therefore did not test the device.
X *Fuel Savings (Gallong)wWeeks Use X Hours Use X idle Fuel Gals
§ .. Yedr Year Wee Hour
i . ’f})




The Bureau of Standards did a theoretical analysis, but did not

test the device. Their report concluded: - “Autotherm is
technically sound in concept and design, and should perform.,

< basically aB claimed.*. (Attachment E) o |

.‘f"t‘ne Air Force i‘egot.’ée‘d the Epllowinq results:

as follows! o
Time in Minutes u .
40 , 12°F Snowing/no wind

“Comfortable vehicle Ainterior warmth was méiqtained o

3 12°F Snowing/no wind |
31 . 28°F Blight wind o
45 -~ 38°F No appreciable wind

Potential safety hazards related to carbon monoxide
poisoning and vehicle runaway are considerably reduced
. Wwhen employing Autotherm units, - Gallons of gasoline
‘saved varied - from 0.76 gallohs/hour to 2.3

~ .gallons/hour* for six cylinder vehicles. Cost analysis
- provided showed bases -with a winter season of mean
temperatures below 40°F, employing car comfort systems
in 10 vehicles will realize savings of approximately

* EPA assumed that idle fuel consumption would range between
0.15 gallons per hour and 1.0 gallons per hour in its
calculations for potential fuel savings, This 1.0 maximum
is significantly less than the 2.3 gallon per hour maximum
that the Air Force found, They listed idle fuel
consumption data for five six oylinder vehicles that ranged
from 0.7 to 0.9 gallons per hour. - The ocubie tnch
displacements (CiDs) were not given, but they probably
tanged from 225 to 300 CID, based on EPA‘'s knowledge of
these. vehicles. ‘Their report does not discuss which
vehicle was found to consume 2.3 gallons per hour at idle;
but this consumption rate is considerably higher than EPA
woyld expect to see on a ligheaduty vehicle. EPA
regulations define a light-duty vehicle to mean a passenyer
dar or passenger car derivative capable of seating twelve
passengers or less. The engines in the five known vehicles
are old designs that are no longer being sold in light«duty

" vehidles, 8o the fusl consumption range of 0.7 to' 0.5 |y

reasonable for older less efficlent designs, EPA data on
two 1977 vohicles include 0.90 gallons per hour for a 460
CID engine and 0.99 gallons per hour on a 400 CID engine.,
EPA's judgment is that 0,18 to 1.0 gullons per hout is
representative of the range in idle fuel consumption for
most light-duty vehicles manufactured between 1975 snd 1985,

12 ¢
i &
] i




il Rl iy JRERN

b r'fk‘l""\":.*,‘f:".‘*

. “11

13

$2600 and ii‘éoao ‘gallons of gasoline over the winter season.#* * -

Tangible savings of over $1000 . per _vehicle equipped with,

Autotherm units ‘during 5.year life. expectance: is probable, AP

L]

wide savings for 100 bases with 10 vehicles/base equipped with

these uniks would Approximate $1,‘000._060 over 4 5 yeatr péri‘bd._"az’

(Attachment J) A

The time ‘that vehiele' warmth’ is maintained is dependent on

weather conditions, vehicle interior volume, ang. the vehivle's: '

~engine size. The Air Force data indicated that 2.3 litre - 4

cylinder engine maintained vehicle warmth £or 35 minutes
* warmth for 40 minutes under the =sane weather conditions., A

truck or police vehicvle with a 400 cubic inch engine could be

", expected to maintain warmth for significantly longer periods of

time, all else being equal. - The Air Force results clearly show

that ‘the device will maintain comfortable vehicle temperatures
for significant durations with the engine turned off,

Therefore, if used, the ‘device will fulgiil the applicant's

¢laims for improved fuel economy, vehicle comfort, and safety,

while decreasing maintenance costs and exhaust emissions,

the device. EPA asked the -applicant 4if they had . any -
information on the utilization rates for the device (Attachment -

Ky, Thelr response was as follows:

believe all of their drivers would use them. - Those who

purchased the AUTOTHERM system usually. ran a test and.

determined that they could contrel usage and a savings
would result bafore ordering large quantities. A

humber of fleet operators have told us the AUTOTHERM *
system was so well received, they would probably have -

the system installed for the comfort and morale of

- their drivers even without a savings. We would not .

« @xpedt 100% usage, but habits Can be broken since it ig
s, Certainly more comfortable to sik in a parked vehicle
“"% without ~the noise, vibration and possible exbaust

‘year for each vehicle. This would amount to 1.7 hours per
day for 120 days. (4 months), which is significantly less
than  EPA's assumed maximum usage. The Al Force also

-®*  The Air Force estiméhes agsume 200 hours of device usé pet |

assumed 0.76 gallons per hour at idle, whereas EPA ‘assuned

& maximum idle fuel consumption of 1,0 gallons per hour,

3
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.~ those who laaVé;the:engine idling while they are-not in

-the -endine running.* tAttachmaneiL)

One possible disadvantage of using the device is the potential.
for draining the vehicle's battery and ‘the attendant tisk of
insufficient energy for starting, The Air Foroce - reporty
included data on the device's current draw on two vehicles., It
ranged from 2 amps to 11 amps, buk the highest draw with the
heater fan on low speed was 4 amps. The applicant's operating

~instructions (Attachment 1) Specifically say “DO NOT operate
“fan ‘on high or medium high speeds while using AUTOTHERM.* The

Alr Force did not report any problems with insufficient battery
‘capacity and EPA's judgment is that it will not cause a probiem
on tvehicl‘es with properly maintained batteries and = charging
systems, - I o

' Cofiiments  from vehicle operators in the Bureau of Standacds -
- repott and the Air Force report’ support the applicant's.
- Statements, The author of the National .Bureau of Standards -

report said:

"I also discussed the invention with two members of the
Michigan - State Highway - Patrol and examined ~the
installation of their vehicle during a trip to Detroit
on February 26, 1980; their teaction to the device was
favorable and confirmed the pecformance claims of
approximately 1 hour's heat.,.® (Attachment E)

‘This vehicle had a large displacement V-8 engine,

The Air‘?orce_repobt’included_the foliqwinés o o

"The users were contacted for their comments on the use

of installed Autotherm unit, In all ocases the

operatdrs were very impressed with the comfort provided

by the unit without engine running., The taxi driver on

- the day shift was very impressed with the unit sinece he

« Would sonmetimes park awaiting dispateh, With the unit

a0, Oborating during these times his vehicle was always

7"e comfortably warm. ‘The same gonments were noted by

- Security Police operators duting the day-time and also
hight operations.* (Attachment Je, C

Bacause there are no significant dia&ﬁvqntaqes associated with
using the device on vehivles with prurerly maintained batteries
and charging systems, EPA's judgment is that- the advantages of

using the system will mokivate vehicle operators -tt, use the
device. o AR

7
I
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EPA .fuiily' considered all of the information submitted by
. the  appligant. The evaluation of ' the -AUTOTHERM Energy
‘Congervation Bystem was based on- that information and the
results of an Air Force test project. Based on. engineering
judgment, the Nakional Bureau of Standards evaluation, and the
Air PForce data, EPA concludes that, when used, the Autotherm

Energy Conservation System will" conserve fuel and lower exhaust
emissions. In most ocases,, fuel savings should fall between

0.15 and 1.0 gallons of fuel per hour of device use. Engine

size and efficiency are the primary determinants of the actual

gallons saved per hout of device usage.

-}

FOR_FURTHER INFORMATION. CONTACT: Merrill W, Korth, Emissien

Conttol Technology Division, Office of Mobile Sources,

Environmental Protection Agency, 2565 Plymouth Road, Ann Arbor,
MI 48105, (313) 668-4299., . o |
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Attachment I

Attachment J
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. List of Attachments « -
Patent Application (provided with 511 Application)
“Fleet Fuel Survey,® Form Number TC-101-9/83,

Bréchure wss;aeéxxeéazsm.' a sales ' brochure

withoqt a title.

“Enqine Idle " « Fuel cbnsumpﬁion  Arlalysis,®
Example Study - Chicago Police Department.

“Final-Technical'Revteﬁ'an Autotherm Caf camforé’

System," OERI. No. 004641, Office of Energy

| Relatédexnventiuns. National Bureau of Standards,

“"Flest Fuel Survey," Form No. AM-~5B-EV.F0-001

‘Price List and Warranty, Form No: L-1-005-9/83.

;{négallaeion and Ownet's Manual,* B/ 010?8
/8; . : ’ ) - . _~

AM«D=6«2<4/83

"Operating rnstrudtiqns tabel,* Form No. .

Recommendations Resulting = from MEEP Project
Number HB1-16C, Aukotherm Heater, Car Comfort
System (AFR 77-5), September 22, 1982, Attached
to these recommendations 1s Projest Completion
Report No. HP 81«16 on the Autotherm Heater.

Letter of July 26, 1984 from EPA ko Robert daeger
of AUTOTHERM ‘Sales Corporation requesting
clarification of information in the applieation
and additional information.

Letter of August 10, 1984 from ‘Robérh 0. Jaeger
of Autotherm SBales Corporation to EPA respond ng
to EPA tequest. - : | »
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tou
i " th rouah m ﬂmm hoY water core. In mli manner, - leakage problems 8t the pump shaft b

4,308,994 p |
heated alr is supphied to the uhfcle, wh}!e the en’lne it

- ; CULATING SYSTEM FOR shut off. ‘Thus, the already existin automobile's hot

g,\gncy s’wei?nm Rs: HEA?ESRB waler systom is utillzed divestly with ‘r.mt pmvman uran
Py previous applcas s ““HATY valve conl Sy o n S, Put

. ofm ous applica. mpravements to thie showii s Pat. Nos,

th%‘.. llifmlhl‘.iult;o:u& Emndone%.p filed ﬂﬂ ne lo 2,230,031 and 2,170,032 have besw made in tuch patenys.

. ;m. tiiled ENER Wﬂgeu 8 that of Jackion, U.S, Pat. No, 3,601,802, which
STEM VEHICLE HEA teaches the use of i integrated motor puim assemblies
s pﬁ?ﬁ%ﬁ feh‘g'merﬂir ‘10 vehicular and *  whioh are direetly Inserted Jdto o vef" cﬁ hot water

This tav
sutomotive hesters; nd more particularly, to improved 10 clroult, Addition anally, sutonitio on/off switching des -
' flary fluld circulating systems which  yioey 40d thermostatlo conitrols have besn devised to .
| mﬁg ""L-ﬂ'“ i wad whea the vekikin' englne i - imprave the o dpetation dnd cffecﬁmmoﬂhetmof :
suxilisey heatin ! mtem A8 et forth, for mple. in

2 m m Aol ofveh&utu heating systems, it is benefls U.S, Pat; No,

ol to salactively Citculste the engion's oo “eootm" mﬂd. 5" "There ate basia problens Iiherent in the resciitly
even #ﬂe the vehlela's enging i not running, For availsble auxiliary m«rmﬁn for pmfdlns hio
esample, the user of th vehicte then utilizes the vehls Wwater circulation through the sutomobile heater, sven -
‘cle's heater, while the vehicle's enging itself is ahut off While the engine ls not being opersted; The hor waler
by v::&: ressurised,

clreulating hested fluid through its hester, Many ten of Must present day s p The
bmmummhewarm & system who doss n resdiires i
fot haveto s yehicles engine to obiain hest rom ﬂ‘ ; ‘%‘W‘&. Rah of the sertins
With conventional sutomotive hesur s emk pﬁ?vg:‘m&“ pm!m W% cks
example, the iser must Iaep the & mﬁlﬂe idl 3 around the acceatuates anotlier exe
“ the vehicle's heater funct “ ""’ yor 25 ! tremly mm b b laomfng the frictlon; . -
e Mrm“ﬁ'.%w 'Ry, poltute the almmhmp't‘ﬁgi - & haquitly, lncrésing the system's power drala. -
tuatly foul preent a&mwwmmmmu smply - 086 The of whdm“mumm its |
to,obuis hia hagter, m.,,,,,,.,, This Laventiog o t0 the novel comblnation of
The shily o cbcuae, o "‘""““"w{ ° garts and controls whioh misiize power sages Sod
v “"“"‘ o ey heated fluid wit Micke,  Botiethels, provide bs extremely umu foag ived
uamuﬁo 'ﬁ:’.‘.?.‘:““"‘“um"d of the mm; r«mm
w.mel ' to transfer wasni alp {ato the veliole's Sou ow Sentrifugal
"hgﬁmu?mamaum 3 gﬂmﬂmﬁ? i 4 syste ,,‘;",:,‘:";},'m-
warni the passen
m.m. {8 turmed off, hus fong been reco eﬂiinno mmmmmmmmmbmomm
J’".'x y, systems have n#«tgm to Al that  beater omg '%d mg‘ mlfn:ﬂw!r % uoafu;m

pui
ezns utllized to contiau the circulation of the ¢ numhl; dessribed ta sfikn, US, Pat Now,
) 3.074.34 3 119,526 and RE 26,094,
?:!'chntumtem‘a WaLEP, 6vel whea men i 4 stically deiven eenteity pump

iuh toft; b ueh pat ofa
| "u '{'r.sf?u. No, 2.1'?0'.“63:. and orconmn, u.a. numbly ina e's hot wilter clruit, wiieh enables

Pat, No, 1,230,081, e of the hieater, when the vehiole's mm is gmm

The system disslosed b m Page pitent baslealty'ss dignifioant ‘sdvantages to the user, The 8

; umtm an (nde pendent ug'cf and lg:igi‘. meg In lhl ot ﬂl‘lﬂlﬂi asuseinbly, as well a3 m!l. lmproves

into mhielu hol wat mmmn. the longevity of the maw pusp device and decreases

becsuse of its reliancy upon icld! unn hot water cin  the power uqulml mgﬂfnﬂ uumbly. while ucur-

eultry, uqulm the utilization of valve mewns o a3 to ing ense In asattation aﬂ’

eestriet flow to the original vnhlclc 8 hot water elreult, 89 ms ltlu"v driven pump la g::lculul ﬂ“" lﬂ ihl :
.When the engine s umpoml shut offand the battery  Aurills elreuliting mum l interse heat

aetlmcd m dent momz used, emmimm 6f the o uutmd water, The olroys

Conkiln mma disclores n sitnplifted vession of  lated water containg intiarens pust particles and wates

hl a parstus which requlres no sdditions) hot - ddditive chemicals which have an utumcty detrimeie
mme"wf but mlm uses lﬂ electrio motor driven 38 W effect on chventions) mem pump asemblies eayy
pnrnp whieh f1ts diest] mo ulmdy existing autoe  ing fullure ﬁa these assembl rmleu!m ¥, the

at mm elruu Spposad 10 the Page syss spenial add! veb and 15 nlga pmlclm rcuming within

te e clreult has to be - the hot water system decompuse an o with
Grnkllr: s m or ) mp p with s specifie eenmugtmfdﬁ 5 buﬂn& nmnbllg and seals um'onmuoﬂmy driviiy

) aemblish
ﬂ"llm;h the putnp itsell, when jis elecitio motorisnot .~ A ma ner IP deiven centrifigs) by atiembly ia ‘
'nﬁm’m tn‘lutm tuining, m.umﬁ Impe ’m to foreigh :'mf # Igd Mdmv -

Altmnmw. i the Conkiln system, when the en since no mator shall orifice is nesded in sugh o um o

thl tmpomn shut offand he wmrhmlublc In Asserinbly, 80 that the contaminated mtmndchiml
the vehiele’s cu nn stem; the eleetne motor dﬁm u n mhrnu ha totally anclosed portion of the pum
pump m m vm tg provide lunlunyr n‘ Uded from evar entering Inte op lnu ﬁn: L
the Not water Is elraylat nu the mechanieal portion of § khwumﬁ '1'3‘« Thus,
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ln the fn cttuli dﬁ n pump used, for exaiple,
the only g gsn y 91' R&e gonmﬁiwed water

. comes into. muea iu fofiiied of sppropristély chosen

‘ensbles flow Of WAte? 0 &

0 waee therethiro

7 L

Wﬁ!b

N ravidl new and urigue auxitl

- therinoplastio tesing, tuch & nylon: thul. minicizing the
' corrostve and intébfering aspests

. WALBP, !! ks St found that even thouj
the tiialn flow path, there i ho ads |
up u mpmicla ot the Smpener mage -

Should ctdmnf ever ooour due to the Motution arﬂlo ot water of- x'he vell o1& passant (2) keep the impeller

of the cdnumlnmd
i-ihe impeller

mignets m it la

ml the thui thots atiraotive -
rmiréd m

| ‘m altee.markst p

Ui llonouaeatﬂmn{ tnmhuyma
e o L e
8 Af e while the

b Semerpiond e e

centrifugsl p e p
hmmrlsﬁauru eentd ump enable the flow of -
. {n the llﬁg di!%caon

Gﬁm by the tnain watet pum

‘Therefors, to pmﬁe 5 \vomble md gmfi«l eom-

othlculu- heating
syatems whish are ¥ Installed without upsetting
presalstin n'ysteml. usd & mintinum muum of power,
and nonetheless see long tived and rallable,
tis & related abject of the present invantion 1o pros

vide an lategrated motor pump uumbn{ for instaltation
Into & vehicle's ariginag hot wa ating system to
enable utlllmlnn of the vehisla's heater, when the valils
cle’s ehgln- tirmed om Bven more profot
continuous of the heater ean be mace pouihlc
throu h utll aation qr the Iaugtlon with & remutel
oparable immersion haater which servas to hedt a vehils

ole's clrculatd fluids s Fm m tho fluld hmlng chw
lm tles of an opetating enyl :

It is & further object o lho pmm ihvention to m
duee the dependence on bearings and seafs within sush
8 rotof pump aisentbly, 60 as 10 mmm duampnmon

ﬂ lled eoatrol cireultey and
dral of the i efec

and intetferense (o the motor purp membly rrnm hot
» andcorrosive water snd sdditives ciroulating thiou gh
the vehicle's hot water system, as wall a5 to minimiu
- friotion and to elimihate the possibiliies of water feak.
an thrnugh a motor shaft pump blade connective oris

Additiouﬂy. it i uir objm of thie presént nvention
zns (1) eliminate the need ror entrance of the motoe shafi -
nta the sotual auusiﬁ of thé puimp through which the

7 larger sised particles and acoumulated smallas e magnets out aF the msin Bow path of the pumped flul
L wlt.hln the huter clroultey, mt}mmnan t!aumggven mf?a) utlitze nan.metallie pt?u within iglt portion o
egutfimul P mbly r:go y that the mags - the pudap through which the mmdud hot water and
: netidally peller blade liself be removed for ' - corrosive additives piss,
e etuniﬂ;. Addttiondty. less electrical power is a‘ s lt h & fusther obsjest of the pment tnveation to ‘p
' T ﬁmded. when wuwmﬂy drtveueem:im !_'r corpact, easy-to-fasthll motor purmp astembly in
L le eaergy s tost throy ction thc m:ew. existing hot water sting system
“"""“"’2}" amnh&.bmmorthn ‘which hmytouneogmdrepm Is not gubjest to
compactnoss thc ﬁugﬂalull driven p umg corrosion, risting or leaking and one which vequlraa
by, lh! y accomplished, tea 20 sig mtty fess elacuiw pn;mduh through o more.

$0t power

et transmissio
Yet another o"bélﬁ'm ol the pmeat nvedtioh i to prc. W

LI
o

vide suxillary yatemts which have

controls that ato vimﬁﬁy imm;ntoﬂh- orginally

teduce the power

mmvamummmd?m £ 1yitein

' mbla han t) withi
a8 originally whan the eigine of a vhicle b off, e

:ndindemd of the vehls  tem; ln contrant $0 prioe ait systésas that Are pross to

o!e’un mblu’ effective nofthe | umlmeut drain the batterien d o
tee fop mﬁnulnm minu At teinperi. pruut invention Is » velleulas hot water clreus
mumwmrwum mm.mau :s huu the bot, water in's water
- extremely. w &8 10 etble uea: of the vchiem
Aproblm euﬁmum veh.taumh hum whea the vehicle's e h um riiily shut

not on‘. An lndependeatly driven pump h
of powu d in the vehicla's mﬂmbloekw

& vewe't Hot watar hester, retuming hﬁi W e vchl-

installed: into the vahmﬂ arlsting Hot water heater

-

mercial system, it is necsssaty ¢ cle's engine blook. Thesystem comprises s Ragnatically -
- ‘The power loss oocuns in funulng th11 motor dﬂm coy tecfl trifugal nmﬁ‘mbly I »with ig
- pump and in the mﬂmx ng syties - dmﬂe tote, mh that the cirsulating
control elrcultry, Thus, bet hmwbipmm efficient. . atlows passsge of hot water to the vMo’s heatsr,
-Annther Iem faced by ausittary vehlculae heats 45 when the hot water s dﬁvgﬁ throu h the hot watér |
lng syitems 1s that a3 the ot eyuipment automatls ' hunnig cleaule by the veldeie's u:lnc. additionally
temperature conttol systems beoome more somplisated, mpnbo' hrou uﬂm\ tlon of iis of moton, of .
it benomu more diffieult to Incorporate ausifiary Vehlm continuing the elreulation of the vehhls’c stitl ot was
- ular heating systems without My Mlectiag the  ter, whtn the vehtc?.heﬁ bt ot ul.mblial
opmucn of the original equipment, 50 effestive use of the vahicle's hester, ..
tngly, it is an objee or th! pesant invantion The magnetioally.coupled motor pusp assenibly is

eiraultm mott sasily by ﬂmply smrtni the preuut :

cireutsting condult, attashing one end of the ssvered
8 m nlt Into the lﬂpm Ilue e thc clreulating pump and
similagly p einm w of the severed sondult
ntd the output the &l ran lting pump. A contro!
% comprising solid state ¢t Used for conteole

ling the operation of the nnmu pump for the lml

ged and &0 water cirouliting system and vahicle heatar fun: The
box anhance the susilisey pump

dontrols ofithe wmrcl
$ mm and elscirically laolate: the ausiliny system.

gally, the sonteol bo'ls attached to the l;nmon :

ﬂup mm. for exsmple; and mo llll hum fany

$ andio urlor wer eonnaction

Whan the ve lﬁli'l mhn s llllll og‘ thi otoe pump :

- duvios which his been placed into wates cire

tir

culiry of the vchiclu can be mlm«l thm;h thecons -

i1 1




L

' ' statle controls. The = A schematie drawing of s velioular cooling systemis =~ S
‘iﬁfwﬁin‘g’}?ﬁ:ﬁagv gu’fnfﬁm” continues clrculation. . shown in FIG. 1, In which water cooled englie 4 utl. L
af the ath ot water throuB BIn e oning heater, . tum circult 3, On most vehilsles biving & water couled |
e ot e:w“i:: fu‘:!?r&:r;h:l?;‘é lnsﬂecuv: shortl; $ engine, an additional clrcult, such as that represented by |

which oth

| '"i'a'ﬁfi&'ﬂ‘ﬂl}.ﬁ?&'3?’&3'!:5&% with an linmeéds  Enable use of the vehicla's heatar 1, g

' - ae i i  ¢an prolong the As can b seert, hot water trigmitting condult &, in
#m: 2?‘&%?&? gtpber:.m ::d n‘smg‘ 'ivnidpmmfmrg the absence or;ﬂu; present inventlon, connests direstly SN
cosling ofthe radistoe s, after the engine s shut if 10 o the hot water tansmitting condult 840 48 to enabll, . . ..
and 1o ald In stasting the engine under extremely cold - transmalsslon of the hot water from the egine through I

conditions,

: ' led centritugal pump  core 11, transfurs the heat 10 from heatsr core 11 (nto
eumg g&ﬁ:ﬂ?ﬁ.ﬁ"&mm cnc‘wnpmeg the vahisla ftself, Vehicle water pump 30, operated by ..
by conventional motor pump astemblies in which the 13 fan bt 31 connected 1o engine shalt 33, putps the
shalt from the motar {s coupled dirsstly to the pump  vehlole's water, when the englne fson, .
impetter blade, Such & conventional motor pump assems Circulation device 7 has been interposed between hot
bly requires the use of seals and bearings and necessary  water transmitting conduit 6 and hot water transmisting
withers (0 insulate the motor .a;‘m, 'I“?inm l;‘luustn‘ :ge 5 condult 8 0 a4 16 ensbie fow from condult Gwcondui; :

: uitry from the fulds clrculating through the !
;ﬁ:r:a? ﬁ::s!ﬂ?. becausa of thelr obvious destructive  two water cireulation stustions. 7
charseteristics. In the prasent nvantion, howsver, no When engine 4 is running, and thus putaping watse
shiaft is needed 18 conneot the motar to the pump blade through conduits 6.8:31:8, elestrically operated olrculas
within the pump housing: thus, no bearings, seals, washe ,, tion deviea s not astivated, but meraly passively efas:
e ete. lr: nec::my uﬁuhy profonging the life of the 8y

]
mﬁ%ﬁ ?mnt'mnt'h tor pum Mﬁﬁm of the  quent return of the Wutef 1o engine & However, whan, .
tiona e moto ; 2, y )

preasnt l:unt’t'an hol'mh%w’h nestotakeupa  eagine 4 fs shut off, hot water clreulation devica 938 -
. minimum ofspace in the vehicle, when installed, 50 5380 3g Clectricatly astivated by manual switch oe sutomatls .

facilitate Installstion, and i of such & fibrication to ™ thermostal control and changes from its veroleof
snable fucititated repale if clogging were to ocour from  enabling purped water to pass through it (o that of an -
rust particles, and the like in thepnmpfor‘dunome hot  setive pnmp&which will contlau the thanemissiin and
water elrculatin :1‘ ton o

manufscturer instal
alds in reducing
further estabiish

market™,

The above mentlotied and othier objeots and features ~ and teclroulation through the Heater, Through utiligas
of the present Invention together with the manner of  ton oftmmerslon heates i in ciedult 3, protonged indels -
. obtaining them will bs best undaritood by making refers  + Inlte use of hizates 11 can be accomplished, even thiou |

enca to the accampanying deawings, wherein: ‘ _ : |

FIC. 1 is & sehersatlc diagram of the suxitfary hot o5 mintained substancially hot foe use by heater 8 and =~
wmu:irculatlﬂg tysiem "
Hon \s usad {6 & water cooled vchlc!ﬁ' ‘ - The ¢l
Fit3. 3is o side perspectiva view of theelectris motod device, sugh ‘m shown in F10. 2. Device 7

pump assermbl

F1Q, 4 is & top vi
the t‘nuﬂﬂicdlypﬂﬂ

presant inventt

Q. 8isa swhematio
auxiliney bt water el
invention,

Aven
Whils thls tnvent)

- -oidny different

attd will heraln be &
bodisent, witly th
¢loture 6f the inv
plification of the
ihtended i Hmit ¢
trated,

device. ‘The control , ,
the ausitiary vehloular heating has no advetse effest.on g liot water conduits 68113, This ﬁravi s ciroulation -
led temperature control systemsand ™ of hot water slready I the engine though the heater 11
wee contuription, These qualities (9 enhble the use of the hester, even whed the engine is
@ present tystem a3 & destrable grodf shit off, ‘
uet for addition to a velicle in the automotive “aftes

BLTD ssaunb O:Mng a magnetieatly deiven centiifue of moter he
t .
Ffa. g an elevational, crostsectional view of the * farred embisdiment of the motor pump dssemnbly 74s s

magnetlesily driven umrifuqnl putp. portien of the  magnetically soupled centrifugal pump assembly 23, .
metor pumip assembly taken &

and tooking in the directlon of the arrows; . tleeve 12, _
ow of the purdp blade used within 85 A eross sectionat view of magneticali goupled sens
v:u centeifugal pump portion ofthe  trfugal pump anembly 32 ts shown ia F10, 8, which in

reulating system of the present - tespectivaly, Motor shafy 38 extends fnto motor eaten:

O i buseapiible of enbodiment (n um _
forins, there Is shown n the drawings drical tmagtistic yoke 20, _
bed In detall, one specific eme ~  Puinp impeller blade 1 ﬂ;vatwa th u!l;n}’lmm with
@ understanding that the presant dite the ravolutions ef ¢ lndredl yoke 20 attached to the
dtition 18 to be considered &y kit exaifie 43 elociro motor, Aot ¢ tough actual sttachmient 6f 4 cone
Hnciples of the inventlon and 1 nst  tinuous shaft from the motor, But rathee through the
nvention 1o the embodiment illuss  magtietle fores of goke 20 being followed By magnetic

4,508,904

the vehiole's hieater s0 43 Haed radintor 1, hot water sivsuit 3 and cool waler ras . | b

condults 6:8.8 is provided with the vehie_l_e 50 830

heater core 11, it which time fun 9, pushing air through

8 and subsequently, threngti; the heater in eithet ons of -

a4 the natural flow of thy engine puimped watet from
- condull 6 to condult 8 towards the hiekier With subse.

thand
corporated into - eleculs hot water still presini daengine through

At the same time the water that is wed In the bester
40 18 pumped back to the stllf wirm éngine for reheaging

engine 4 Is shiit ofF. In this situation, the coolant can

citeultry of the prasent Invens — clroulated continuousty ts it by elreutation devies %
clroulation devics 7 s u Litegrited auergg‘ m&tgg -

hg 17, motor eatension coltar 10, %ump
30 chatiber housing 18 and puetp intet Sovar 14, 'The pris

ong lines 33 of PIG 2 shown with input oHflce tleeve 1 il output ofifice

turs displays pup Inlet cover 14, putnp chamber houss
howing of the contruls forthe  Ing 18 &d’lnpu! ?nd output erlﬁept tlgmi 13 and 14,

slon cotlar 10 towards thii magneticslly coupled cantell
v uip dssembly 22 lhjn haﬁnmehzd " lﬂcad eyline

. ., bise 23 o blide |

[

+ Thus, pump chamber 24 is totally

o}
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s2gregated and sealed from contact with sty portlon of  ~ Tha speed of the motor iy cantrolled by varying the~ "~
tﬁg mgﬂn‘the motor shalt 28 ‘&r maghetic yoke 20, off timne of the transistar Qi fie. the low putput of the

C Upst entry of caustie, hot radiator watsr through - astable clrcuit 42, This is accomplished by varying the
’ input.orifise 13, this liquid it segregated within pump . discharge tima' of ospacitor CI rather than by 1he &ips
chatber 34 and cannot drip down lnto vacaht space 38, ergy consumptive:use of resistors 1o vaty the surrent .
. Thus, no teals, beavinon. of the ke, have bes utilized  flow. Capacitor &1 (s coupled between the thresholy
or are needed 0. 400 ibtorshat aVto rotating  input & of cireuls 43 and ground. 1t is normally chep ed
© . pump impaller bladd 16 The lsck of shalt packing  overa eircult that ineludes positive battery at the npuy
- renggthm tha {ife of the pump and reduces.the power  of elrouli 41, condyctor 63, tetlstor R3 and diode DY,
drain, o an e 1 v en traikistor Q2 condugts. responsive o the oseil,
, I one preferred emdodiment of the Invention the * laior vutput, then capacitor C1 discharges over a slreyly

" o impeller miagnet base 33 It remaved from the mainflow  that Includas diode D2, condustor 66, termina) 2 of
S mﬁﬁn that ﬁtena. from tnput oriflse 16, chamber 24, sireult 41, conduetor 52, armatiire 81B to elihier the
S - around bisdes 16.and out orifice 122, The metallis partle high or the low speed canasstions of bwiteh 61, For the
i Y ~ eles ndematty found In the coolent of the cast Iron en. 13 high tpeed cornection, the cireuit continues through
... : Bing, howeves, do not build up on the m:.%net & . contact 814, conductor 44, ¢ 3 of clrcult 4y,
y | A top elevationa! view of pump Impeller bladed6snd  conductor 67, and through resitior 3 to the discliarge
b ' Impeller biade bise 23 is shown in F1G. 4, Biade brifise tesminal 7 of ciroult 41 Which is tow at this time, .,
M . zsﬁmemmomm 16 enables the imertion oi'blade .~ When switch 81 Is in the fow tpead psition, then
SR 16 over & spindie emanating from the bottorm portion of 2 sswature $1.B s coupled to contet §1:2, conductor

cham 1600 terininal 1 of control elroult 41, condustor 68 and
et S B S
© Meanis are provided for sutomatieal opersting both - © P : SO A8 large sy
o ' the a“u"&.uuﬁ?mee 7and th%.m oftge Qpeghi_“c,hgeam 44 fasistor RY; and therefore, the discharge time Iy "‘}’5,"’
e .- . ‘tnd for bolating the olroulsting s§item controls Trom = by X festor of lppmlmatelr two, The ﬂﬁlgﬁ* of the

W FE

the original temperature control eirouits of thi-vehiegls - mlable oxelisicy at 3 is poultive during the
i : - 10, \ dissharge tire of capaciior Cts and th the lotiger the
' ?:'f '&%ﬁpﬁﬁﬁ?ﬁﬂ?:ﬁgﬂ éﬁ:ﬁa the d‘wh'g: time the longer tr‘,:mi:um Qt s not conduct
o B v Kl gt o et 1 S
A the .‘,'i,',% deﬂﬂ;:% connEcted to the battery v * Terminad 1 ig tied to ground uvuaeimuuhuz’cluda
i - ¢ conductor 69, the negative tarminal of coirtrol elreult 41
i & citcult that extends from the positive pola o battery wiid condietor 11 10 grounds ey 12 1s the trigger
o | Daounragh fuss €1, conductor 33, o e i actor 1 fo ground; Ten teraiinal 6 over san.
£ sondicos o pale, double.theow ces v ¥ ductar 13 ‘Th eo hection to the output teiminad S g -
- , 81, sonductor 36, tigimally elosad rélay contact r.m,, reviodsly besn ol The feset termion] 4 Is cotr |
P conductor 37 theough the motor of circulating device? - phdt i'm battety thes pductonn 73 and !
, ¥ groutd at 38, ‘Thie energisation clroult for the fan ha 0 pos Wm Wmmfﬂ uctml v |
faotor 9 axtends from the negativa pole of battesy 8, Mn““:{" volage 'tgr ' e:"."'%ﬁo Wﬁ e
. Sy ot 3 Bt e W g oG o ot
. - top 2 Switch St to d for miting oot &L Bty terminad b b o ot ive battey oy LoSLve .
Y e e e D T
g ‘ 3 cluding-an  terminals 1 and & A filter capacitor €4 bridges the
. shown in this preferred embodiment a ineludlnp N ¢ aenet diode. Anothée filter capasitor €3 is attached
‘ astable osetllator 42, such ug provided by National ¢ between the emitter of rashs Qi and ground.
: Semi-Conductor ‘f{",,‘“eﬂﬁ:g:g*:,,‘;&“ﬁh’,‘ﬁ;m The cantrc] elreult thus varies the fun sssed o s
5 _ . itlon. & u,n{,; hf Ition of the switsh 813, It energy eMelent mannsr, The pump i 140 contealied by
ShoUIA be tecuprioet frf coiion of the switeh g1, 1t ensryy S, Whet the switeh b &t Siber by L
o © s pheuld “,’ﬁ"‘“{:ﬁ? m,':gﬁ:{':: clooults buld bo weg biting, the jump operaias a8 oy pilot light P1,
L " The low fus petticr ey 4witch 1 when the dous *© Howeves, I the letion oo relays K1 and K3
E be-pale, doublethrow armature contacts 814, SID  Opsrate and the purm ind pilot tight gre disconnecied
5 : gfi}?e&u! to :mntl?u lﬁ&d lndtlt;ﬂ.sﬁmgﬁl; \ e‘l;l;c gﬂtm.nmﬁirh le thie fan olitaing its power 0"*.: h' .
o : i pasition inoludes contaats $144 and 814§ espe Uity
_ ne%ml lopudrmnmoamtuu S1A and 518, respectivaly, 3 e "fﬂ{gmbﬁmﬂb the components have the
E  The astable efrault 43 rrovtdu o output pulse thar * following valuss . o
A . elfectively operates the fan motar, More pastisulirly, - . o
: ' , ~ the output mu causes the sitter of thangistor Qt o N @ O uti,
e - < Also pulse, When the outnut of 42 goss-low, the low ls "K3 430K Ohiu mu.chm-. | .
i " tranimitted to the baa o ransitior Q1 over condustor 49, . A3 u o1k O Sull
R -y N R - WA
. :  iihroughthe resitor 16 (e Ty e ove a cltgult / The eolls of sefays K and K3 Ate Jolied toghiher
A - - +that Ineludes positive bitt (euu‘plm rough condus . - theough eondustor 49, which iy thed to ..‘tdnnﬂ a8l
o Lo 37), conducior €2, contuctor 63, transistop Q1 céns 15 ‘The other end of colls or ralays 3 and K2 are joined'
L  ductor 84, the lond terminal oPelesul 43, conductords, .. together at 3 and frde thets to elther the ¢iimary of.

3 : : 3 formally closed eoitacty K. sbnduetor 46 and fan . the Ignition egll or sh athee Igiltion on only powst -
7 S - moter q”to,ureund. o o n um‘athrougheondué?orl .:'l'tfm.whcp thﬁn’nﬁfonlp'

' i .
— - o . R o

1l
d
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S 9 . -y
o d K2 are operated, olosin Siles
3o, both falays K1 and K2 are o 3 . duit means intermediite sald vihicle hester and
ket |

’ K12, K2.2 and epenlng contacts Ki1 and
gﬁmm “concis K & open, thea circulating o
device 7 is deenergized. At that time, the vehicle pump . mpm b
o b, el 3 4 Sl el s rrouls
At ihat tiné, with ihe Igoition ou, K22 contacts, |~ means for magnetically coupling aaid motoe sha ¢
slose, K23 contacts open 50 that the fan motor § is .
opersted through conductor 54 cotnected (o Hs normal 0 - g f
euntrol circultry, When the ignitioa switch i ofF; then 10, .i I ,Imm‘“‘ . iRK

contacts K13 close to entrgite clrculator device 7 and S
contacts K2.4 chue 1o energize the tan motoe through ﬁgﬂﬂﬁn&wmamm
mnﬁéﬁ“n'gmeﬁm’ g'wmgmra“ ﬁ"’m’{"’“ﬂlmﬁl métalllc casiag,
wehicle heaters, the lead 10 e fun motor § i resoved !9 SHCelng having o protruding tow fo receiviag
from the fan motol connection and stisched lnstead ta | said impellar Shaft extend: oh tald evlinde

the werminad conneeted 10 the movadle coatsct of .magaet snd said impeliers rl

ovatacts K22 A fead 56 s connected © the means for moun it
- voliage. A fesd 83 i connected to the ignltioa el 5 Wiﬁhmwﬁﬂz‘mmmug ‘?'ﬂ“gg‘ﬁg
primary or any otlier ignitioa on oaly source. mw&mmﬁmﬁaoﬂmmma
vice 7 s operated any time the ignition is off uati] the. mmmmuwmmm

“.“

ductor 34 to enable an operator to thanually disconnect rotite; and

Aot Sreuttry am&’n’;ﬁ'&‘.e’wﬁm ™ d Planp . 27108 ofsid vbicle fia aad

cottrols in the vehicle aiid Nurther redue the currest taid %mm.

d%uudbyhumﬁu&l:;m’. . ﬂuniwmr?“ 10'the operating or
descri wings saerely exe Gigine,

plain and Dlustrate the 'wm;m.gg.g first second noriially closed contasts ou seid

mWMmMumw oo gelag T
) ” - mmummmhm
ewmmwmw.ummhhm.whhu " butery dnd 404 s - o bmnuuld

and the circulating is not limited as to sueh, ’ resistive g.,gw:;w, %

Yy o hot 1o control the speed of said fan whes uid
oo it T hoe s Toleile | e i i
of taccupine through the vehicle's heater, sd vehicie 4y d frst contaots directing electrical currest to

ofthe typs having an alectrle sorage bettery to'erens ©. A Beans 10 operste 1d pusay reas D

munormmmmﬁa. Baving o ' - eagine s
g‘ﬂ‘!:lfw“ Wllﬂ:ﬁm of the type including @ ammmacuhmnmumm
ndm;ar.eﬁginellq Im.uldahl X ual switch dieans to select] vely complets & clroult bas
ﬁmmmpuqa:g’&dgu mwﬁuvmm”my taid fus mm‘mpmﬁmunldm-
heater when eald en tutned off, ' sad fun specd control ineans includes teans
sid pump means t Ve to con-
_meu ’3‘ has mvmg t8 driving power solly ttol the current to sald fun,

s 4 080 ¢

.

: | . m \ .
| ‘“,,“3:,‘; fasatt coupling sid vehicle heate o 1ud 13 udh muufgdm wﬂw_mwmg |
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The AUTOTHERM Enwrgy Consurvation Systen
o o cisutate ot wiater from the 8 block, thiough the - |-
G, ehice Neater ..., with the ENGINE OFF, This ekminctes |-
L Shgow ke, salely mainiaind inigiorwaimth, and wwia$750 | .
B e T
,m’mmnmmuummmm, -
_-lirpolmﬁenapdwummfn« _—
i PRI CA

B
. whler & mincle. The vehicl circulating fa, nommaly w o
mmmmmmmMm

operated with the AUTOTHEAM Energy Conservation Syss
mm'mummamammsnnm _
 Conservation System 18 oflen instalied in test fests or tept
. Vehicies 1o datsrnine AUTOTHERM'S effectiveness as 8
| ) . This efe is measured

Consacviition device, This eNactiveness te
. BERVIMETER™ Hogr Meter. The BERVIMETER '03"“

o T T TR ke o el the tectery drect o you looal equiprent
g 3 10 B0vore <Ol wosther and s, cay | BIOLACE O et teeh urown fiest fusl
Orivesy in Sovere cold wesiher and snow, , MmN, you
Surve o doye Wl o ok wm’ﬂ% Wvey, & oo Semonirakon,or Buketin AMH#423.000.
D Miekne MEnwg e prapared ,,9, winter ‘with the AUTOTHERM
‘ on " hest 11 e coolng fwm: lon System (model 2100) or the
| mmmmqmmmmmm !lml:'l‘i'nﬁmw Conserva lo'na%mm with the
- The AUTOTHERM Entrgy Condervelion System Wa sl " METETMHUr Meter (model 2 'r) f

JTHERM'Sales Com.
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ATTACHMENT p -
ENGINE IOLE - FUEL CONSUMPTION ANALYSIS

Organizetion: _ Exampli - 8,00, - Dato: ___May ._1'981_I

Address: .

LI 88 0Y )

GALLONS CONSUNED PER MOUR @ IDLE: .
I | Multipiled by e -
.. - ~NUMBER OF HOURS @ IOLE PER DAY: o
- . 1980-1081 .

l'/'

o Huttipliod by

. AVERAGE NUMBLR OF FLELT IN DAILY SERVICE
- (vota) st} shifes) _

o Multiplied by | S - |
DAYS OF HEATER OPERATION PER VINTEM StAtON: - __ ‘. gps
_, S mdenesy o
T AVERADE COST OF FUEL PER GALLON: o —am0
A 7  tquals o DS L
FLEEY o0 OhfUEL cONSUMED By 36,078,240 o'
| s o - L 5,068,200 galions
. COST OF AUYOTHENM: | ' 0, -
| Equals L D
(AVAILABLE FUNDS DUE 1O CONSERVATION: ¥ 88,507,700

o " eaasawaeaan (AOBSYE return on duvestoe:

s ~ FUEL CONSUABYION RAYES @ ENGINE 1DLE R.p.N,
e 300 Lo 350 C.1.0. enpines consime approximaloly
12 gallons par hour 6 idle. : |
. 350 to 400 C.1.0. angines consume spproximately
| 035 oa!lons per hour ¢ ldle. o
Wty eh oty 0,0, i b Losisntime .nmmmlmwly
3 L 1.7 follons poe hour ¢ Idle.
BYS e ﬁ - - |
".‘."'": rhamp V | . .f{:

* Note, this 8 for the fivet yuar, and domn't dndicate the additiosal
BAvings available; ‘ultiplied by years of vehicle 1ife oycle. |




LT pinaw TscHNTCAL REVIEW
oo Autotherm Car Confort System
OERL-No. 004641 |

Introduction /‘ B

receiving favorable reports with regard to technical feasibility but.
showing some question wfth regard to energy savings. The' submission was
than sont to Chi Associstes, Ine. for review ot the socond-stage level,
This veviaw wus not definitive with rugurd to the unuegy saving potential,
" particularly wich sssewsment of the dats furnishud by the invencor on the

second=stage leval was therefors requested of Mueller Associates, Inc,

vith emphesis on review of these data, .

[

.+ On Nevembar 15, 1979, ‘the inventor net vith OERT staff and demonstrated the
- .components.used in his system, I alsp discussed the invention with two

. members of. tha ‘Michigan State Highway Patrol and exsmined the inscallation

i a o T P ARRTAT TR
»

resction to the device was _
ﬁf approxiumately 1 hours heat in = Ford vehicle having » &40 CID engine.

- One of the wost cfﬁt&c‘l parts ‘of this syscen is a'n‘ sﬁeégg l.‘._ﬁciﬁn.ﬂ punp,
“ A magnetically coupled .pump:has -been developed for this -purpose’ and &
. ipatent has been applied.for this couponent, : Y RV |

[1]

. The ,;tnuheﬁ'i coﬁpmyi has been avirded & contract s nmﬁur 6861053&2587 gg? .

period , 7+40-79 "o 3-31-80 by Ceneral Services Administration, ¢

S ', "Autothura. is 1isted in the Federal Supply Service catalog a8 FSG-25 under '

bl The “Autothens Car Comfort Systes” was receivad . for "Ewluaeion} _ﬁﬁ j
& I November 21, 1978, It was processed through tuo first-stage reviewns -

; N o . savings by a numbor of independent police groups, Additionul review of the

‘" on their vihicle during a ‘trip to Detroit on Febsusry 26, 1980; their
' favorsble and confirmed the performance clsims .

= Manufdcturing Code EVE2000-1, = | | I
%' Thé Laventor seeks funding to iuprove this product and reduse the cest o

. that £t would have a larger potintial market and stford s grester overall
s Bavings in actusl fuel consumptden. = 0000 | S

' o n_eurigt:igg‘ I  ' N |

- _* The "Autotharm Cay Coafort Systen" is designed to provide heat in s vnhi'.-eﬂ_ ;

YT normally be idling., This system allovs the engine to ba turned off while
“ 8till supplying heat to the heater, The hest fros the ‘coolunt in the

. 3 auxiliary pusp, with the necassary controls for optimiting the availabdle
R ﬁlqtiﬂz.gi,ﬁl. The system oparates until the water tenparature is reduced
‘ ' to the point uhers heat transfer becomss insfficient. An effact the heat

']

EIMNLN [N AR B N PR N a3
Sl R gl N P ALV L LR

TR d TS

e

¢, the vahiela instesd of allowing it to by dissipated to the -outesids.
tanparature, engine, and coolant capacity, can be effectively obtulned,

L

g
R

- V.hse’lq

b
-

engine blook and the radfutor is wade availadble to the heater by means of
*out 2vom the, englne dn cold weather §s thersfors transferved. to the insids of

This systen therefore provides the means for saving the fuel which might bs
used during an hour of {dling to waintain the heater operation in a pirked

during axtgnded periods when the vehicle {s not moving and the engine would

-, " environment, Heating for periods up to 1 hour, depending upon Em'uidl_ o




The uppliéutiuhn for this nys_mm are directed to ghusu'(ﬁcgivities whieh |
.- ‘normally have a requirement for heat in cold elimotes or weather conditions
/ when the vehicle is not moving, Among the applicstions are:

' 5

1. Polfes and iw,eafokcma’m vehicles
" 2. Taxicabs . ;A

1 R 3. Limousines

£ N | - . & School buses

2 R - 8, Usility vehicles

qE 7 8. . Delivery vehicles

Y . - | 7.  Balesmen's vehicles y
N o . 8, Covernment vehicles >

‘ | - 9. 'Postal vehicles

i 10, Awbulaneces , .

i 11, Funeral vehicles

18 12. .* Récreational vehicles |
j& . . Technieal. Piseussior '

- The "Autotherm Oar.Comfort Systes” 'is a readily understood engineering
v desigin, Howdver, the sctusl performance.is confirmed only by testimonials
| from users and claims by the invantor, For this resson an sbbreviated

engineering snalysis has been made bo vérify the performance slaims,

e R Iﬁ'!:.».'ah'é; %

The, heat eontained in the hot enih"ie bloek and coolunt s:}i_ tea vadiates.to
. the exterior environment at the same tisme thut £t is used by the:Autotherm
. System £b heat thé interior of the veliiele, Theréfors, approximstely hals

- of the hest is available-for heatiiig the intericr of<the vehicle. Fob thp, .

' di£2évences in these asswiptione -should not ‘affect the conclusions '~

apprecisbly, | . ' o -
Average piuenﬁcr car 'vol.:t;:ii v 96 .cupié feut
Average psssenger- compartument size '

! Height 41 inches : .- 3,5 feat |
Langth 65 inches @ . 5.5 feet - .
Wideh 60 inches . = . 5,0 feat
Surface aves of wintdows, éalls; roof, and ﬂao'r .
x5 x N8 &, 55,0 square fagt
2x38x8 .= ‘°'3%,0'square feet .
. 2,!‘2 3053 50-5 o . & - 38.% sguare feat
" Potal Surtuce Ares .+ .128.5 square feet
Sty L Outside teapavature . 32%

e, nside Vehicle Yemparatura = 6507

o . Tempegaturs Differencs ¢ 0w 23°¢
S '05“‘!?"'3'1%&&},'3;0 mdy assumé & heat transfer coaffictant on the ordér of
- .one. Btufhe s 26508, 4o - o o ) .
- ©Heiie 10k frowidabinle w 1288 % 33w ) —eDEUo . ®A240 Btufhe, .
-’ o o e - 827 |

i

following .caléulations & number of 'sisimptions will be wade. Swall =




cun bu seon thut uvun with two pevple In the.eur it &0 not poskibLle Lo

»

¢ . mwaintain the inside temporsture of the cur undur thuwe cqhditiéqp. :

The.hﬁat 'luﬁpiy £rm ths_engihe wiltl dépbnd upon the weight of the éngiuue

. tnades

Radiator Temperature, Cold,

~#t which Autothein cuts off - 0%
: ~ ‘Temperature Differdnce of Coolant - 120°¢
~Bpueitio fleut of Odblunt o - 1.0
Bpuedtic Huat of cd‘kn‘ lron Engine Block - 0,12

, . then

ﬁe-e-abgiiabie fruﬁ aaoinqu .

5.5 gal. x B.at/gad % 2207 ;’-n'#*;‘-! = 5300 3ty
Heat availsble from engine blocks
- 500 pounds x 0,12 x 120°F = 7200 Beu

Total heat in engine md_cob!in;!s_yuu
3500 + 2200 . 12700 Bty

Since ohly half vill be avaflible tb the Autothers

| 72700 x X « 6350 Bt |

‘will be aveilable, o

‘This represents 6;3_50 % 1 houp = 1k hm'm. O;‘s ‘heat,
" These calevlacions verify the clatus of the iuventer for eime which the
‘Autotherin ean be effective in providing heat in the vehiecle, This time

vill be atfected by the outside teaperaturs, wind, engine sige, and coolant
‘cipacity, SRR ‘ | o ' - -

:%-tﬁlinf ’ﬂueﬁﬂc fusl coaygﬁﬁtian of 71.'35 gallons ‘Pﬁ“-"ﬁbu! {n a 40D orD
,uugimlh tonsiderad to ba ‘repsonable, / S | -

Conclusions -

- A1),

.~ “Autotharm is tachnfeslly soutd.fn soncapt und design, and' stiould perform
v e basfeally us elatmed, A | : T .

[

4

. Sloew the heat radiated Lrom o person fu upprorimutely 480 btu per hour it

and the amount of coolant in the systen. If the following assunptions are

e 7 Englne Weighe I . 500 pounds .
KRR Cooling System Capacity o .= 3.5.gsllons .
| Radiator Temperature, Hot .. = 2A0°F -

*




\;;\_K' ' When invtalled én o vehiele of the appropriate é.!'g_w's (1ibted u&rlier) iw:
%, use should save fuel normslly consused in idling required to provide heat
S during the vehicle duty cycla an winter months, 1f used widely, total fuel
~ ‘Savings could be significant on a mational basts, - .
. | . ‘fg!:‘:g::}: is uh;udy l;dng&:lf and s :eing found to be cost effective.
= read use s quite ) arcicularly if provided Covernnent
nuppg)}‘t to improve market pmee;‘;lopn. - Y | Fr e .

o E_g_'gfgg"'i wendation

Go:ermgnt support should inelude assistance in: redesign to reduce cost
:n _consequently improve rate of msrket panetration; performance testing
B :i n'?prupriue vehiclas reprasenting seguonts of the vehiele population
which can show the lazgest fuel wconomies; and marketing analysis to

B __ f—,*f:?ﬁ“’ ﬁ'?.ib’l‘ vagments of the vehicle populution whieh would bu potuntisl’
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1

ey

vation System work on such a ca

8 My cat Is 8 big deluits model with the automatio teme
perature control heater Wiil mo-'guromnu Enargy Conser

A No, the 2100 is not dea had for instaliation or use on
such vehicies without modifisation of the sleatrical cirsuitry In

© 7 both the carang the AuTOTLEaS Bnergy Conservation Systam,

A modal sspecially designed for such installation will ghortly be
available, : ‘ :

7 You cail the AUYOTHERM Bnergy coﬁu;mlm System

& proven system. Ssems to me 1o by rotty fiew
Ac It has been under test and extensive use for four yair
thraughout the world, ‘ ,

How odn you claim the AUTOTHERM Ene y Conservas

tlu'n System (s a major tusl saver? sr:‘ heard of » lot ot gas
w

Saving gadgets and vary few if a
A, “f%GA%?OTHERM”Em o

Conservation System iz a proven -
. fusi saver since an angine that doesn't run does not Burn 88, it

ling an engine 13 & fug) waster ings it burns the Squivaient of

| travaling at & falrly good spesd without ppropoliinc the vehiele.

When you are ldling vour milea eis0.0M R
0. yfhm aug hat's col&gn the rean Will the AUTOYHERM

~ Bnatgy Cofservation System heip e warm this areg?
"Kto. 'n?uurom&’nu "

A, Energy Conservation System (n and
of ltsalt dows niot oreate heat, If your vehicla's heating system is
s Insutficient to kewp the intericr of the vehicle comtortable, the
AUTOTHERM Energy Conservation System wili not help,
| have & Dissel car Can ) use the AUTOTHERM Enscgy
Conservation System? : _ o
A Absolutely, the AUTOTHERM Energy Conservation Systerm
WOrks on ahy water cooled interral sombustion sngine, inglyds

| :rg'a the rotary Wanke! enging,

+ My van has & rear hester. Will the AUTOTHERM Rnsrgy
&o&a’m' :Im Syster work on & rear heater? Bo | héed ons far
Masttwo heater equinped vehieles have & common "Teey®
cannastion into one hose golng to and from the engine, If the
AUTOTHERM olrutator I inatalied inte this common hoss, both
Systems will have hot water ciraulated to them. Fan slestrical oin

" Cultsupplies must aiso be commonad Ints the system o proper
funotion, ‘ '

) Mg Car Heater is jJust not cupable of hl_iw m&w oa
comfortabie ievel. Wil instaliation of the AUTOTHERM Rnergy
Consarvation System heipn? :

A Agaln, 10, The AUTOTHERM Ena
merely lets you ormu your vehicie heater the same as it
m&m When engine is running whah the oae 18 baing driven or

19 Lhave avan with & completely oarpeted intetor thave

nice and warm while I'm driving, How kmg A period of heating

time can | expast with the AUTOTHENA Eng ) Consetvation
Syitem lnmlm e

A On the avarags, because of your batter Insulation,
ApRroximately the same aa that of a RASSSnger oareguipped with

the same al29 angine, E‘r‘m tﬂoufh yout interior velume might be

larger, the superior inaulstion He
T -

{he AUYOYHE 35:“'3 %%n"im-uen Systam
cc;mlmo my’llfo. How'ﬂhﬂg . " "

A diing an engirie while It s cooupied Is naver a safe thing to

‘ ;J:M!:i; :gv. extended period of time, Defests in door and bodg
© monoxge into the passen br compartment, installing the AUTO:
msn&"en o : nd?uﬂnfn%th_o- :

MRAUNt systems could cause the antrinee of earbo
#rgy Conservation System alreuls
"glote ¢

tor
efiging for f N minuies atter the A rHEI.IM Enur?y O
ull tank of

Sarvation Bystem shuts o1%, & vehicte interior (with a f
gasaline) eould b kept warm foF Sevaral dlgl keaping its doou.
pants frqm freaxing oF bacoming asphyklates, S

18
S :*m

y Cortéarvtion Systom

.'}_j'.

| hiave & wmall motor home, Of whit uge Is the AUFo.

= YHERM Envrgy eon?mtlon System? I've got a propune

rnq‘u #nd it onl
ﬁaht

o tumace pilot, . K L
Ruring mgny shokt stops, the AUTOTHERM Energy Cone

ta

ABIVANON System oan provide e nacessary interior warmith, For

“fugling and dumg;p

 8hopping, sstting up Camp, or ating at the
THERM Energy Onservation Systent can

kesp the interior of smali motor homas comforiably warm withe -
outthe need to light the furnace pilot. '

't & utili

nd Gperate & vary large fieet of seivice

- ind instailation vehicles, Oup tules torbid the drivare to otcupy

Conservation
rules?

the vehiclea and run the engines 10 stiy warm, We wairt them .
to work §0 whg ® mu".?. install m‘.’ Auro'mmn Energy -
ystem and enooursge th

o 1 break company

<A Anyone driving a vehicle for work will have oceasion to

have 10 stop and oceupr that vahiole for report weiting, and sther

8y 4130 Wi

Wantts kesp this interior warm while the

vehiols is parked at the logation whire the seivice is being per

formed, at oo

Hee and lunch stops, People belng peopls, they will

wantto stay warm of want o have a warm vahticle to raturn to, sg-
pecially during extramely cold waather With the AUTOTHE

. Energy Conservation System the Nno longer will hve to disobey
:;mcuodn that torbid ldling while the driver iy absent,

17, ' Qurs are &g ith

this & train on the ummm- with the AUTO
&rgy Consarvation 8 Stein,

A, Again, ho. Mo

With 2way radios, tsn's
THERM Bns
tun my battery down? -
Bt translstorized twosway radios consums

vary littte power on mng-by or while n the recelving mods, The

short durstion of

broadensting has very little e

~ draingge and when added to the power donsumption of m’!
AUTOTRERM Enmncommﬂon ystem oitoulator and hedter

fan, the draln o

@ battery is very little: sspecially when

comparad to the added oapacity of the heavy duty battery
systems found ot law enforosmmient vahicles,

18, _ Explain how police depariments can have specia
hthimn and major cost savings with the use of the AUYO.
HERM ation System

Energy Con

servati

Nle ctgular patrol vehicies frequently are required o stop-
while on radar patrol, obsarving tra nu&ar other patee) situstions,

shift ahangas, while the officsr i# boo

ing & suspest, invastigats

Ing an acoldent scane orother disturbartce. Al of these funstions

result in lang tdlin

9 hours on patrol sngines, Qur surveys indicate

that some vehioles idfe uptodgto of the time. These iarger
dltfauenmnt Sngires oumurgo signiticant quantities of fuel
wg o EAM Ene

idiing. The AUTOTH
raauce this fus! eonsumption; $hving pol
stantial amounts of money praviously yused for fust

y Consarvation System can
police departments subs -
Hat ean now

b8 dlicoated to purshaging other Iaw anforeamunt equipment, -

The flest fus) survey
15'\;1.“0 wauld amount to and they tum out to ke

ing the AUPOTHERM Enargy Oansarvation

1o banefits of ingta,
or vahioles s in addition to the above n that

System on underody

sheet can show you apecitically what these -
Q’L to impress

these vehicies van be cooupied and ket comieriubie for iona
mﬂm of time without the netessity of attractin attentich to

19

_Vition Bystem {0 ke

dent or Heart attao

§ Undersover vehisle by an idiin ehgine and exh ustvapors,
v L GAN 800 where our mob?lil

could boneft #:Iil the use of the AUTOY
o 11 Interior warns a
K saane, but wevs afea

NEive card ambulgnes
e

ready st ah .
wmla trotbe

abib o rentart the vehicle and ot 1o patient 1o the hospital,
pines einnl AR

:;. e gc'r%g:y"eomem mmc‘no_ A great ded fou) the ingm‘t'

and'the spar '

A {uge 1o the point wisre resta ting s [k

. Cultbecause of the toﬁr idle time, \ THERM Bne
Consarvation System instalied, fouled I?II‘R pluge and other
anging deterioration bstwesn ture uRe is !

© hances of restarting such engine are much betier than on

oy
0 sliminatéd and the

#8 8 00U of Hinutes 1o jump out end - |




T

W \ . ' I
. L Y 0 s e .
AW . AN A%
& A _:-j,i e BuIvey Oate o

) v )
Yelophons

worie B
)i i *au‘&'&"mm&n‘gﬁm 3
;.'-,‘; !»" g ! — w __= e i—-ﬁ—m&.k V)
v |\{‘T\I"t V s 1‘ .I"Oﬂlmwmidﬂfhﬂwi“ﬂhi 6IHIlulllloHIltluaattuuullallulHlllililoiilllH“Hitllﬁ"—‘*"‘
2. MULTIPLIED by niimber of hours of idls ser vehicte, :
! Wd'y.. rb.m.u.m..u..........m.....mm. S .u........um.EﬂUALQ - Sl ke ';-_Q‘
o _ aallons of fusl consumed g -
| | , pat day, per vihicle
8. MULTIPLIED by avarage number of vehicies , .
indlllymso.llr.hm;.?“m.......mnmmm......... s YRR RIS IIII T EQUALS ) i
, Galion of fusl cumumw L
& MULTIPLIED by days of hester oparation per g e _
‘ : .. Winter ssadan ﬂWv:f."iuannnnnununuuuuuu G, . XYY IRIR I EQUALQ e S P I
| \ Galions of fusl contumed L
Idling by flest mach season IR
B, MULYIPLIED by average costof fue f
a.'g |m lll‘vlllill?llllilllialllIllllllllllilllitllilil ‘%ﬁ_‘—. AR RN R AR RN EQUALB. — =
_ Cost of fuel consumed by
: - fiswt each sesson by iding
| " 6. MINUS bost o) AUTGYHERM Ene S
cﬂﬂ“W‘ﬂﬂna’ﬂ‘m nun]ui'?avuuunnunuuut"’ﬁﬁiﬁiﬂﬁszﬂ_ﬂ nnnnuun-(s’ QGUALBQ i | oM
) : Not saving firgt mr by -
' : slimiaating laling, -
,l MULTIPL!EBB llfi t'd“'“t VhERRE bR iR} Il5llW B i SQUA Do
y e oy ‘ ' " Yotal mlnna atiributsbis to o
. cllrﬂinlting idling dubing flm :
/ . ‘ : iite eysle :
.t ﬂMCDUﬁl‘ ‘ b LIHI. A lunnuulul (R} i|IIlnnunuuluuulnnuluu Hunnlll QUA — M.ﬂ!
' (61t Line 8 (A e ", gimmgo ol on
e ‘;' T ' i investment «= FIRSY mu
o M ditienil Sayin uﬁﬂuuuhlu tu ollmmluone Idling | \ J
" !‘gnnm all Lrlhde ﬂ._..ﬁ.’ - s Xtended tune up Intmali
. ' nded vehigle "fl Oydii
‘n”‘ IF'! i
:;:. I L ‘ ! 7 I g‘
1 o . R *n“%.*;; »
Form Mo, AMSE-E2.0.001 11/01,4M .
i ' - - .
i ,

™

Ay



Ll
i

S ENERGYOONSE‘RVATION svsrsms

. “L"*':-...-_ﬁ."x“i L S N ?,1;__)\":-} 4 ST ‘
AUTQ“-I!RM‘ SAI-ES GOHP. o o LIST PRICE SHEE‘?
814 E. Main Strast = . E - EFFEO?IVE SQQH 1993
: Bomncton. llllnola abmo A L T :
comm-re Kivs T L e e
 PA I T |
uuuﬁn - au&mmeu . . QUANTITY. p'i'i'c'}
2100 AUTOTHERM snefgyaonsamuon Symm Cote 4 o gyeze
| ) - 5.24 168,56 .y
- -- | 25 .49 . 168881 o
v o ; : ‘ 80.-890 181.00
o S . 100-249r 18828
21007 AsAbove with One SERVIMETEZR - 1- - " 198.90
. ' S \ ! 24 194,78
25449 180.69
. B0-98 188.88
o | 100~ 248 " 1e0.88
"2100T  As Above with Two SERVIMETERS 1. 4 T
- o - | 5«24 22084
. - a8+40 21563
. 50«89 212,83
100 » 249" 208,58
PARTS R :
1000 AUTO‘!‘HERM omumr Pump - Baoh 8 04.58
1020 Wire Harness . Each | 84,70
1084 ?m(: @ Switeh . Each o 8.44
1038 ‘SERVIMETER ' Euch . 8870
1044 - Thermostat S ' ‘Bach o 15.88
1087 ’ Muumma Hardmra Kit ; | . Each 848
. 1089 y{ | Each .20
1078 ..mm lation & ewnm Manugl - ‘Bach S
1902 tED Indlemr Llcht Each . 888

. uumum of m or mm wm hn uuem dr nqnm

" PRIORS: liﬂm and -mmmw are lublw te ehnnno wlmuut nollct. The pomuloﬂ of this mlei tot Imny persen In ot to be
conbiriad as an otter to geli him or anyons elea goods nma therain at the prices stuted

'ﬂ!ﬂmz ommbc rﬁmlwvbvm:mun!ullmilbnmltlldtelmmmm(mmmunionmllnvolcuﬂduhlpplnaehmu
will be prepaid and 1!0\900 by factory, Prepsyment unb!lnhoiordur?mbomdt by sending cheok far disgounted vorrectamount
foreach releass. It is not hecastary to prepay sntl re otder to quality for rapayment discount Prapayment Meins chacks o money
order recelved with ordmmlom. Anyothermeanysf wmmuurwmmm upon ressipt of ahi mmr‘.l.mmwruu.m .
Shall NOY bye desmad as prepay lﬂﬂ,lul:amm. a8 NOT antitied to dissount Checks will be returned if mmmnommnmud'
. Within 10 werking days dfter recuipt o hwuhlpmndmdll. torma are Nulﬂbdm voices over 30 dayswill
' m:modm%mmanllwmomhn lhlunpaldulim. Users not promptly paying t nﬂmlmuhmnmwwhmmaum.
'gomr Tmanantly glaced on aoashowithorder banis. Yhose aving innlmdon:umuh-ommmwml_
, unmw lo thn au mtml on wbmum mmm« mmm s mwmd with orden ]

"-x:ﬁ

AUTOTHERM lnc m o]

) AT i ——.
B Ty

-

':"'ﬁ“‘e-'r e

~

L

PP - ey T

ER




it han 20 ﬂ Sxceptwhen initisted by factory due to

ba. to & single focation shipped United Paree Swivice. Orders over 100 [}

183065t way. tymm:_mngmtamshiﬂmwmmmsﬁmumm

lb-mmm&rmwymwonmumnmtmattmemecimrmm"; irsforquantities of 100

iied of any ufmr bhdloWM Dlm ﬁmgim;;t wmbu- f::n'ﬁ? mﬁ%mfﬁ”

notified of any longer delays.’ o orders subject to on delays. oty dates b EONfirmud in writing n10to
g.mg%mmnmmamwwmmmmnmmmm : of delivery

) within 10 to 18 working b

|
g
£
§
-4
g
2
=
{
3
»
&
5
2
L

HED A
EB,M__‘}I :'\'I.“!. !

d Wit mm ) - ‘
dasatercrediapproval B ”"’““"" S
Oro: Users of AUTOTHENM Sales Corn products may oléce orders for units direct with the fs b S8t taw
- ammwh:inmutdem:'l:;meh m ‘:ﬂgw::wmo‘dm mirmfut‘?fym:':ﬁrmmmm lable & gy
- areus ve Deen spatitically truinad Oy {0 848ist users in demonstration, fleat analyat
< por evaiuation, and service of all of our products. Co

mmgmmmumatnmiﬁmmm

1. Fufehliii'smu written and addressad to AUTOTHERM Saies Corp i . - ’
} ‘ 2 Entire order is taken within aix months irom date of order, - AR A

f 8 Releases number only four &hd are in multiples of 8 unitz

3 - ; Ordar is tor at teast 200 unith .

Firm relaases dates for the entire order Accompany the inal puréhase order. Dam cannot be
o 4 ,mﬂwmmﬂhﬂommmwby DIY. o o T
~, ~ GOVERNMENTAL CONYRAST AND BiD PURGHASES: AUTOTHERM Sales Com soficits and 8NCOUrIges faderst, municipal
R s e s e
- : [actony throug Salers or direct factory reprasents feceive cradit as (¥
- mmm:.\gmmpetmwomtomulﬂmm:mmmm‘ R

~ RETURN GOODS: Materials will not be accepted for

GUARANTEE: New AUTOTHERM Ehergy Conservation
SR : ﬂo&umnudﬁmin mnmlmwmmhinw BTOrfaDalr Of replacement without
<. priorwritien permission, Hmmﬁymckamalongwﬂhanomamtwnuammmtonlﬁomzmmcemau E Main
' Straet, Barrington, lilinais 60010, The selling dealer is sut Man ' orcompanents directto
flest user. Ciaimed defects for mova than & single unit Of COMPonent must have writte: fattory parmission before raturn. Users sre
-fequasted 1o retum for replacement Of cradit onty units that are within the ! we We
endeavor to produce dnly Quality products, therefors, we will accupt for examination gurposes only, without incy Any othay

obiigation therein, and subject to our sole discretion, defective units that :

COmponents have serialized production codes identityi

S LIMITED PRODUCY WARRANTY © -
- ThAUTOTHERM & y Conibievation System is wirranted as forows: « |
e et s s ity i

Dol “&%ﬁﬁ‘:&%‘ﬂ:ﬁmﬁw&m A D i ey e ek e copnk

. on
Jlmeomnwsmmmfummmwmwmm Cis in materia) and Company shall e the sole
uwm:'mu and ks e tion shan mmmm_mm

dosument represents the on QUESM 8 8N Ng othge gnnmo isinlonded
ummmmmmmwmmmaMmmm SOromiseiongs
mmm.?.mymmmnu Agenta.or Deslery

ST 8141 M Bheeet, Barmiagien. &, 00010
L Compiemed t 1 AUTOTHERM Salné Com Barringoons 0, 80010
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' - Cilator and ﬂmmom
' DON'T use AUTOTHERM with
’ 'DOII’I’ dup

"1 PARTS

' rardard AUTOTHERM r-:nurw Conservation svmm s
| mpﬁld withthe okowing pats: o

AUTOTHE RM ‘?l‘mmam
Q. 1avsmrmm R
ﬁiﬁ Swltdtwmtmmof .
mmﬁ&ﬂdﬂockir Switeh ¢
fs Harness
‘Red Wire and Fuseholder Aiumbly ur
Circuit Brasker

Short ed Wire | Ty

Red Wire
Hamﬂn with tht ﬁllawlng'

(4) Hose €
4) #8 &a X émm
(4) #8x Sdﬂpphn

40

I TooLs

fhifﬂlfdwlnytooltm mommndedfarmemmﬂtﬁm' :
Orill motor
112“(125 i) drifl a
f .8 mm) drill
SI‘IB" 8mm) driil
W’(Mmm drill
% Wtu-gnpplhmr(a&ehmps&

— Rnlh :
—Scrmdﬁmorma“socm& Rachet
D.C. Voﬂmmr“oriﬁvmump

© WireCuttera Stri

Fllt File (Roctin gular SwitchOn W
“A MOM (Volr-chm-mmm m:') will be very use-
tul in tocating key points m the vehicle clocmm Cire
ouit as well a3y in troubls shooting. For voltage
_chcckc hook negative feommon) lead to vohfc!s
mg tz or shest metal and positive lead 1o point In
question, '

Ill INSTALLATION

a nrmmmnemnmwmums-—

lmtdl olreuhlurom«mmmammm manlfold ‘
or other heat source.
DON'T install circulator of thermostat In tho way of dip

ek, plugs, and other service
DON'Y - ‘instal ¢ reulator above
tam. Clreuiator will hot work,
DON'TY mmn cireulator with ite arrows poinuny against
direction of coolant tiow with 8ngine runni

DON'T install thermostat in heater oum hose; orngw further

than necessary from angine tloek,

DON'T bend mﬂm thoﬂn“'am when mnklng electrical
con )

DON'Y sphies into fan eircun at fm motor. Clretit must be
broken on HOY side of hester con ontrol tnit,

DON'Y am ﬁhlolo w&o blek lnm efvice wl!h fan runining

AUTOTHERM mods),
DON'Y uu mmt l‘l (m mmmzo in the vehisle
oulgu fiacts the iife of the cin

heater/alr conditiones
WMWNO. ©, or Detrost (demist) modes,
mdiny lrmw. ¢ b

mrmmmcm -

1 Read instrustions th T
2. Fead longest bundle ¢ wiu hamess (marked #2 with
RED and 8 wires) from buunw compmmom
' ;hrough firawall mmlﬁrmpl{mn
. uncoll main wire harness,
b, s.mm@» ELACK wire,
6. Check relay plugy wirlng, Orlentate relay plugs as
showit below with wires coiming out towards you,
K the numbeF and color of wimlmuehmug'
with the dlagram beiow,

SWHITE  ORAY

Fig.t  YRUOW MUS GARENA BOWN
mmnn s wrong. 408 Trouble Shooting D. 2, 10 coh
o, There I usually & exiet mmm fescis througha
bhcrqramm":un the tirew, . m
1. From engine side of llmnll. use scrawdriver to
2 £ Bgsumr compartmm feed RED and
& ]

3. cmmmnﬂ'ommuw(mnm

[}

f‘!

Wires through hole into engine compart:



na.2 g tapart and Insart wire bunde,
4. Spread grommet dpart a
5. Pﬂsﬁ grgmmet back into the firswall, ,
. If hole must be drilied in firawall, insert grommet
supplied (¥8” hole required) into hole to prevent wiras
_ fromsoraping against metal, _ |
3. Select circulator and thermostat location according to
these criteria: N o
a. Circulator may be instafled in either heater hose,
Stepped ends of components fit 1/2”, §/8", and 3/4" 1.0,
heater hose. % :

AR

close toengine as possible,
To datermine direction of cooldnt flow:

engine water pump,
angine block,

heater hoss Is heater intet,
. ¢.- Both components must be:., '
++ . ANAY FROM EXHAUST MANIFOLD v
- ++» Positioned to avald vibration against other parts,
' 1. Qutof the way of dip sticks, fiiters and otier reutine
L d. Circulator must be below eoo'ant level of cooling sys.
tem. Pump is not selt-priming, _ ,
' 4, Install clroulator in selacted looation, _,

a. Clamp off heater hose on each side of selected locas

tion; or raise hose above coolant lsvel while eutting to
pravent coolant loss,

 b. Thermostat must be installed in inlet hoss to heuteras

' - wsUsually, flow I8 from éngine thermostat to heater to
««+LARGER heatsr houss is OUTLET from heater to
... With engine running and heater ort high, hotter 7

C. If necessary, eut off just sncugh hose te make room
for circulator after determining which steps of eireus
fator fitting tit oxisting heater hose. _

12 L0, HOME =i, g o
U8 LD, HOBR el b o
3010, HOWE ot o

8. snplhosi clamp over sach end ofeuthon. |

g R - ‘ Hoot ‘_'

o. Install circuiator in hose 80 arrows on circulator point
indirection of coolatitfiow with sngine running, -




R

f. Bring hose olam
nippies. Tighten
holding circulator in

ponents < eapacially

M. 3t

§. Install thermostat in selected loaation,
- tadure asfor instatfing circulator,
REFER TO PICTORIAL 1 < UNDER HOOD WIRING
6. Connect BROWN wire from bundle #2 of harness to CIR.
- - CULATORRED WIRE, : )
o %ﬁgg% g%g_ wite from bundie #2 to sither terminal of
- * 8:Gat loose RED wire with FUSEHOLDER, Cannect short
end gl.o termingl) to BATTERY DIRECT SOURCE. o lo-
ttary diréctsource: i
int which supplies 1.5t

cate ree
N OFR Cireuit will carry -

Follow same pro.

hooss most conmhﬂ't#g
Suaily lsss than 10A at lower

" 145 voits with the IGN
spescs) and AUTOTHERM circulator and pilot light

b ws?orw&}m
Ky Bette rypo“gmma-ihrmmal.
2. Starter.

3. Allsrnator/voltage regiitator
-8, Usevoltmeterortestiampto checkforcorrect point,
~- & Use loose ring terminal or one of tap splice conneg-
torssuppiied forthe connection, T '
* 9. Connect TERMINAL END'st RED FUSEHOLDER WIRE to
other terminal of THERMOSTAT, CAUTION: DO NOY
B0 Iy SR Wi Lt oreakr. hei il b
your 8 SUppiied with & alreult breaker, thare w
two (2) looss RED

wirgs with 1/4” QO terminals instead of ohe
loose wire with a fissholderin it, ' ' -
direct source

4. Mount cireult braaker close to batte
on inner tender under hood with self Spping scraws
ulres 9/64" =, 140" < holy R

supplied . _
b, m".'?g urn(:ml of tt RED wire onto eireuit breaker

s
. torminal marked '-33 ,
0. Connuct other encpf short RED wire 10 battery direct
- ¢, Plug one terminal of
- ofcirsultbreaker mar
[ ) Piug other termingi of |
- of ther .
STAT TRAMINA R =
. Fing terming] erid of l00se BLACK wire to vehicls
 Bied i Mgy ! U SErw i
- 11.gmmmmummoumucmcuum

- Gurrent for fan motor (u

ong RED wire to apen terminal
N1'00 NOT BEND Tpmina!

i)

PS over heater hose and circulstor

clamps until they bite into hose while

sition away from otheér com.
'MANIFOLD.

m; RED wire to other termingl <.
AUX,

.
R

- CAUTION: KEEP CIRCULATOR AND THEN

MOSTAY
AWAY FROM EXHAUST MANI -

" PICTONIAL 1 — UNDER HOOD WIRING
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| REFER 70 PICTORIAL 2 = UNDER DASH INSTALLATION
12, Connect WHITE wire to IGNITION ON SOURCE. To lo-
cateignition on source: -

- & Choose most convenient
to 14.5 volts only with the
clirry currant 1o the two

point which supplies 14.§

IGNITION ON.

Cireuit wil

(2) AUTOTHERM rélay coils

only(lessthan05A.).
b. Suggested pick-up point:

[Fuse blogk “IGN" terminal or other terminal which

supplies powar only with the it

Rition on. DO NOT use

~ terminal marked

" ag th

s will not allow use of

AUTOTHERM systemwith.key

‘n NAc L]

position,

. Use voltmater of test iamp to check

for correct po

int

and to see if source turn

8 on and off with tuen of ignis

tionkey.
_ HOﬂgyla AUTOTHERM system will run in “ACC" as
well a8 “OFP positions if point where WHITE

wire is connected does NOT have

power with key in

8
thesa postions. Use voltmeterortestlamp to check,

d. Use te

connectors supplied for conne

rminal supplied on wire
coitrol supply wire.

or one of the tap splice
ction.

& Choosa the most

convenient point t5 break the elrsult

that supplies

power to the fan moter. C

irouit must be

broken on HOT side of fan spesd switeh

= NOT at the

fan motor (but OK on most Fords), There should be no

loads other than the fan in the sircuit,

b,

Suggested braak point:
wn?o leading 0t

trom fuse panel to heater contral unit,

Table 1 gives probable color of this wire for various

vehicies, See note at right for Fords,

©. Testfor propet wire: .
1. Push probe of test lamp

lation to condy
2. Turn ignition ke

or voitmaeter through inlds | |

6tor of selected wire,

on. .

3. The wire should have voltsge,

" 4. Remove the heater (Plc) fuse.

8. The wire should NO

- &
o if

Tum ighition off,
¢ vahicle is n

have voltage,

ot listed and no wiring diagram for N

vehicie is available,
1. Gain access to heater contrel unit.

z. Unplug the function sslector switeh

vent, Def. e1c.) or fan speed switch
funetion mter{. , peed

3, With the ignition key on, earefully use & vsltmeter

H..'. NG; o
i# there is ho

PORD VEMOLES
 (INGL LINCOLN, MEROURY)

Or tast lamp to find which wire In piug hat power, - )
This i the lesired wire, Note eolor ard 1ur hey ot mﬁ% . %&"?Ju_"oﬁﬁ“oﬁﬂ
4. if more than fno wire inte plug has power and the ﬂ” $ide of the biowe? totor. i desired,
pirgs ure difirant colors: o {+81) o (e WS, T o
& " a s : . : . ¥ ¢ A
In chack the voltage of the wires into the n'u"'m ' %ﬁ? o0 nd aadier o o

ﬂmz‘ﬂﬂ ndil OXBLULY, GRN

ml.m L P380 BRNORG
AY wire is 00ncied 1o power 8ide, VL

\OWwilomokreids,

b A
ﬂ with ignition on,
¢. Replace fuse, '
d. The wire that had power with the fuse in, but dig
_ HOtwith the fuse out, is the desired wire,
14, Connect YELLOW and GRAY wires to HEATER CONTRGL,
SUPPLY WIzlz | - J _
L B S fou N Tar spesd ”'oin"ﬁ'emmnm‘ -

PICTORIAL 2~ UNDER DASH INSTALLATIO

b i ) A we 0 W -
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O TVAIGRIINT LA R AL TR

I meet

W aAkeNODEL . wine WML
5 - b G . COLOR
let, AN 4Gl 14 Dk, Blus
ik “%wmw?#m o thorts Red
| _OHAVILER -
cmwuhmuam 18 rown
Garswith A % ot 10!  Brown
2?2 90 BROWN ieads 1o 88 biogk
lgvnm. mmo BROWNIS
- lpﬂuﬂlﬂ:thl st tiamess .
mwm-m.m.m ' 14 Brown
oo - . BlaskPed’
.
‘fl%rfmﬁamw ‘ 10414 mm.
4 fug : . ,
. %umm - -
- votts Brown
~'°"°-~wm..,,.m., e
' Ugmmtymmvm.phmgm T} Brown
MoloF homes) o

=_,|.
3

BlackRad mesns Bliack wire with mmm iipe. '
NOTICR Yhisindormation obtained thom manutecturars' o0 pduals

for 1900 dnd 1982 nmclu While maufacturers ususlly maine .

tain thalr colOF coding BP0 440 It 19 dlws idvlublote
sonmit the sennce mmua‘;.h:gm BAMlouler vahicis on

P

¢, CutGRAY snd VBLLGW wim tc unath (1 uqulnd.
d SMp each end of out wirs /4",
Connect GRAY wite to fuse blosk (HOT) side of cut
hﬁor suppLly wire with tubullr cplloo emntor sup:

) gonm! YELLOW wire to num control side of cut
Heater supply wire, ,. .
9 Tug gently on rmotm aonmtlm.

" ma.e

-eaunlcmm_ -

)

15. c.‘onmct BLAGK wire with ring tcnninal to et | ol
ashboard (ground), - , Al undir o
a. Scrape away any paint, .

o Use S rating sotew of seif tapping sorew suppnou (drill N

9/64” -
16. Make hole (s) oF switch and pilot light in camniom .IT
tion on or under dashboard., m '
& Consider thess factors whan wlcungniocmm
1 Switeh accessible by driver, but won't mtpﬂm with
knmorc peration of other controls,
Pllot nm vislbll by drlm. but hot bllnalno him at

3; ultuplcc bomnd plnol.
b. quulrcd hole sizes:

g"“"m rﬁiﬁa-—l-ur ! |
@ | ] e

Plﬂ.

) Cqully arill holes, Romnculnr hole uqulm oxm
outting and filing, Remeve burrs from holes
17. Conneot wires fram: ‘bundle #1 (4 wires ln bundie) to J
switoh and pliat light, =

a. From behind Jash, feed BLAGK and GREEN wres |

thraugh hole made for piiot light, '
b, it Ilg 8d rooker switch ia used, also feed BLUB und -
wires through the hote, .

b Scpmtot le $witch and pilot light:

1, Connect BLACK and GREEN wires to pliotlight.” © .
‘& Connaot BLUE and RED wires to switch, it dmn‘t
~matter whish wire goes to whlch terminal, .
d. Llahtld rockerswiteh:
TRRMINAL uuﬁmm .
SiD8 OF SWiveH
e
OMANGE et 3. .
SWITCH mmmm B

3O NOT install switeh and po nnm to duh at amn :

tim
18, ognnm relays.

? rllm into eonnectors of wire hmm.
» FRBten relays under dash with self tapping screws
luppllid (V84" ho m nqulrcd) oF Lise ORble " to ate
19 m':'g'#.'ﬁ't'a"'%"é’ fgl" mountin Iteh lnd pll $ Ilgm to
X ration be L o
dashordresting w .
& Besurecircy um hu wmr initino alrloek).
« Remave radiator &
cmnom lﬂglmmunbncoldlo do'«mm .

)

i L o r N L S L T



3t o . n‘ ' : i - o

. .2, Make sure haater hasés and circulator are below
b7 epolantlevel, . -

L8 Anrhair'wm then rive to the surface and eirculator

. willhave coolantin it,
4. Chatk coulant lavel'= top oft it necessary.

5. Replaes radiator cap, .

b. Bt enging dnd let it warm up 80 enging thermostat.

. ' il amﬁ.i Vo :“j."- N
- 8 Whileenginslswarmingup: - L
- 1. Chasklorcooluntieaks, ' , .
© @ Turn AUTOTHERM switsh on and off, Bilot ligh
~+ should NOT come on while sngine i8 running,
S cgoi% for cortect hwater tanh speed at all fan switsh
: :"\,‘ ‘ ‘ ﬂ,‘c =
4 Turn heater on dnd chack tor heat, .
-t When wari alr is coming from heater, turn engine off,
@ Tum AUTOTHERM switchon, .
1. Pliotlightshouldiight, -~ - . |
. & Heatshould oontinus to flow from haater.

- 3. Heater controls shduld function normally, Check

-, forcarrect fan speed at all fan switeh positions,
CAUTIUM: Never lot & vehicle gointo sétvice With fan rune
hing at high speed only. This wears down the bate
tery and will cause restarting provlems, |
| S _I !.‘ ‘iuu | |
On some vehicles {especially GM), the alr condls
tionar is activated whan the controls ary set to the
"DEFROST" mude, The extrs currant traw of the
_ garggrmor' ocluteh solencid with the AUTO-

M systeim in-use can exhaust the battery, If
the test light shows power te the solenol) under

. NOTioR:

these conditions, warn the user not to-Use the -~

* AUTOTHERM in Defrost, (Onoe the vehicle intee
Hor is warm, the Defrost setting is usually not

necessary lnytmgo'rhi aiternative solution is to

Install the Cluteh Selenoid Cutsout Relay Kit, BN,
1032, muublg at nominal cost fram the faetory.

b
i

On systems supplled with the automatic reset gin
cult breaker instead of a fuse, the fan and.pilot
light may cyele on and oif at high fan speads, Yhis
I8 an intended feature of the ciroult breat:er which
is meant ¢ ?rmm the use of high fan speeds
while using thy

lirit eurzent draiy from the vehlele battery,

. NOTICR:

4. |f you ere not surq the AUTOTHERM system is - |

tup?lymc the heat, disconneot the oiroulator by
unplugeing the BLAGK wire ot the lrculate, Heat
of should begin blowing ceo
minutes, Reconneet oiroulator and note warmer air
coming from heater o _
. AnyBrobiems = ses Touble Shaoting Sectiun,
8 zgg!'&?t light (o lighted rocker switch) into dash
- by Installtoggle switeh fram behind dash,

. ' L o 3 ot
. . T
R i ' - R

he AUTOTHERM syster, ang thus

oralringfow -

L
W i
o SAGKING NUT
)

| ~ COLOA

. SWITEH -

‘/
i

: of
T

o SEZSLNUTHABSTOR .
. THERKPORE, BACKING NUT
~ MUST SR BROUGHT UP 1O
PANEL BEPONE TIGHTENING

. BRESLNUY. o

FIQ'? . ewiro vounrig
o gmrq a1l wiring cut of the way with cablp ties sup-
. Clean inside of driver's sice window and place AUTO-
. mﬁmg"mtmuﬁm decal in lower camsr Just above. -
& User Ingtrietion decal or card should be attashed to
visor ar otherwise displayed to user. it is diso good
practics to keep this manusl with the vehicle's owner's
'~ manual in the glove box for futurs reterence. [J

1}

. WIRK CONNEGTION SUMMARY CHARY B

moM’  r0
 MAIN WIRE HARNESS
Blask'  Relay Ground |
Gray -~ “Relay -, FanSupply WiresRower Side
Yellow Relay ~ / FanSupply WiresFan Side
White' - Relsy 7 _Iﬂlnltlbn On Source
Brown . Relsy .  ClroulstorRed Wire
Green ~ Relay PliotLight
Bis Aol Orobnen
- R&l. . b v L Oﬂ'O" Bw mh if
, ‘LOOBE RRD WIRE WITH FUSRHOLOEN
Red Battery  Thermosta )
0o |
LOOBE BLACK WINE
‘Blsek - Qround  CirculatonBlack Wire




IV 'I'ROUBI-E BHOOTING

m .. YROUBLE snoarma cm_n'r _
' enan v SOBLBCAUSE . pevmpy
Lo .on Pllatli hton . & No wttn pati nittmmmm See Instr. 12
. O: L ° , - . b Relaypl 89 Mrgd lncomctly See instr. 2.0,
: T | .5 Defective reiny e SO0 Bolow A1 83
i 2. 0n OHorOn Rclmbuza A devom utlfnitlonanmm . Seslnste2 |
o | - Usually white wire to wron
: » terminal of ignition cou.
; | C . b8 ldddﬂoln alternator | - Hm ot:grp cheok
4. _‘ ) : it : _m N A \“\L — T o
3 n OHorOn Ftn doesn't run 5. Bad connmloﬂl apecii Su inste. 15
8 o, ' :‘pﬂm YELLOW and : HXlem.
3 : | slay plug wired Inoomctly Ses Instr 2.0
' 4 On SeeRight l‘-‘mmnaonl with - & Novoltage at ignition oh source Seeinatr 12
% o o | mmsnﬁ swichon Rmy plgu wlr:d incorrectly | soilntt-'a." |
f ! ‘ . u ’ (1 O;
; e N 1 R 1 7PN
ol 5 O On .+ Pilotlightot, ho hest Y ln-ﬂnoAU’rOTHERM fuse blown Chack fuse,
;' S n e%"’ﬁ"'&'m:c rect! ?-‘.'.'é.f"'?“é”" |
. . . N -1 3] w o § 1 O. o
! o | ) | ﬂﬁ:’lt ? huvoltlgmlh Seelnatr. 12
. , ' el I11COFPBCE thermiostat (o cation See Instr. 3.,
G 8 Off On Fon mnl. pﬂot light , it cireulator is not s running: -
- ah, butno heat after - & Bad connections at clraulatey Check
R _ewuplo minutes " b. Defective eiraulator Seo Below O,
s : ucfreula h mnnmg* o
, | ! | &, Qirculator wires reversed Seolnstr 8811 X
R by, Alrlok] heaterhose o 008 Insts 10, &
-, , ﬁﬂw R e W
:, 7. OH On Pllot light on, ne fan c. YELLOW and GRAY wites reversed See instr. 14 = _
iy | . o ‘ L m.how and GRAY wites lpllcod Sesinatn1a
o, Rolty wires 1non incorrectly Seelnstr 20,
Ao | . factive relay t ~ "SeeBelowa, 2
e L L e, Himrlunetl fsslsctoron 'O  Cheek __
- Fanrunson onespesdonly a.YELLOWdeRAYwimipum ~ Seslnatn 13
: .. FanworkeinAOModeony &, m.l.omnu GRAY Wi vaTond——os [T
Wiy Everyihr wamﬂns'uu{ . memmmrmommmlon T et an
ey m?' nﬂnq .Dmeilvo vehicle thermostat See Balow
.on 'gdﬂﬂﬂ‘thln ommm‘. '
L ) Y OIrcumor Inmlm blokmrdo © Reinstali s .
2l : ant flowing against arraws) Seeinstnddd
A 12. cm on ! - |
oh Aot mwon, & Usua 0T 8 07001 = 58 §0re thure Ntm juired
Coa Aurom:n wﬂknﬂm lm:p‘c’mrénmlllomm -' ™
0 |
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ING DIAGRAM SHOWS wmme FOR A TYPIOAL VEHI L Ly LT
w':\;‘aam CAR WiTh AIR conumomne) OIROUIT DETALS .. T o SRR A
GREATLY FROM MODEL TO MODEL. o oty
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EXISTING VENIOLE wmma | '_ " AUTOTHENM WIRING
R t . UATHERY DIRKCY SOUNCE
WIRING DIAGRAM 1 IGNITION ON SOURCE B -
3 mmmmwmmni .

A CHECK RELAYS: ¢ | . ! - op.m ‘

Rolay 1 = Has YEL, QRAY wites to It, 5 " & Unpl rmi?. ) Y
Riliy 2 «= Mis GR m‘gdsnowu w';:n toit,. - . b uJ egmmm or aanﬂnulty toster to &mh oontl-
AT * MUty across terminals 88 and 88,
' L m mnu [ eulcz be abou! 88 0 and continuity
; . lew, It not, relay is defective,

.0. (ﬂormll& oqoud) oomm 0mm

b. o nok eom%mity acrm cdrmlnm 30 and 87 a.
¢, If no cantinulty, re

8y
3. ;0. (M!’Mlllv Ob'ﬂx OOMIGII dun't B'ﬂl. (P‘llv 1
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.« . 8. CHEOK AUTOTHE

SN
'| .". tf.l

)

LT R RV SO

PR, T

AT BT

. hasbadeonndétion. . T

d lf,’vo;taqo-_nt‘ 30. gheck voltage at terminal 87 (GRAY

- T W"‘l ) v . e
C 08 Hno voltage, relay I8 defactive,

_ ohM 'TVHBHMGSTA‘I':_ S o

NOTE:  Hafore suspecting defective thermostat, make

c sure angine was thoroughly waried up, Also,

L haater cantrdl must call for huat 8o hot water |
-, flows through thermostat to actuate it. Also, make =

sure thermostat is installed in INLET hose te heats
_ Gr{See instr 3). |
1. Check. for psrmanently opan contacts. (This could
- havibeen causad by bendirig thermoatat terminals):
& Tumn key off, AUTOTHERM on, fan to low ar off,

b. Under hood, ramove two (2) RED wires from ther
,ma‘t”a o ’

c. Gai
‘torruns,
-d. It eirculatar runs, thermostat is defactive,
2. Chack for parmanently closed cantacts:
& !{gllko sure thermostat has sooled down balow 85°

b’ Check continuity across thermostat terminals, 1t
.. there Is continuity, thermostat is dafective.
C. CHECK GIRCULATOR '

1. Gheck AUTQTHERM fuse. ,
2. Unplug BROWN wire from RED wire of ciroulater,

| FOR PAGTORY ASSISTANCE CALL: (312) 381-8388

Tha AUTOTHERM Enargﬁ Oomrvahdn System is gumn'lud 4l loliows:

e If-na voltage, Heater tuse I8 blowh o YELLOW wire

ratuly touch them together and note If biroules

" 8. Unplug RED fusenolder wire (t6 battery) i o
. $1at. GAUTION: RED wirs has power. g'%’ﬁ%'{-‘f?&{ﬁ‘?u,
4. Plug RED fusenoldar wire to RED wire of ireiator
£ pl?culltdr does not run, it is detactive, ama@

D. CHMECK RELAY PLUG WIRING,

1. Seeinstruction2e.
2. To corract wiring arrorin ralay plug:

o INSART NAIL OR SMALL SORRWORIVER

INYO NOYCH AND PUSH DOWN TAS
3 DUBH TAB BACK (13 FHONT VIEW OF PLUg
| PusH muv_ (WIRKS OUT OTHER RND)
4 REINBERT WIRE(S) INTD E o
CORRECY POSITION

B. CHMECOK ENGINE THERMOSYAT

- 1. Btart car and warm engine to what shouid be nomal
OpErating temperature by driving 10418 minutes,
& Vehiols water temperature gauge (It equippedy’
should be in normal range; o,
b, Hose from engine thermostat to radiatar should be
too hot to hold If not, tharmostat hasn't dpened
and should ba raplaced. o ~.

CXNYIFICATE OF GUARANYER

To be trae o) detacts i workmanship and matenal (excaptfuses and Hight bulbe) lor a period of twalve montha as dmnmm_d by diate codss andior serial nyms

Rl L8re Stimped on the product at the time il manulacture.

That for the lifé of the chginnl installation. your AUTOTHERM Enargy Conganvation System oltoulator will iaver leak enginecoolant, .
Oelactive units or pars returned dirsctly to the fadtory addranss on this carticate, praperly packagd and prepald, will be replaced oF rapaited. at the com

SR PAnYS dedcration. whara dxamination by its efiginsers contirms defeots and its detemiination sia!l e tina), The gu

Whigh Il the Bompany's cpmion are cauted B

Arante ¢ doud not cover fallures of delsats

Bfopar use of or failite 1o tallow use and installation ietrustiond curkartly Bublishied. The ex:

TOTHERM Bnumwt‘.‘onumtlnn_smim ol o

i e118, or Dualers cannct extend or maatly, vertally of in \gﬂtino. thé o
Workitanship and matenals supplied By the instiier or deitier are not part of the compahy's produsts of iy repiacement are Guarantesd by the ingtatier o
dadler AUTOTHERM. ino shall hiot be libie o) hor guaraniues the tabor, workmanshig, ¢ matshals upp '

~mwnomumm.ounmn i by the
i e T T
SURN Pris thereo! €us to lalty workmanshig of sonairustion, .

KR’

o Ty Ty Ty Ty Ty Ty ¥y Y

" INOIOT 1188 oy

uie for 04 | , .
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" Heater, Car Coafort Systea (AFR 77-5)

SEPLE fup

52 .

13

MALRAD-1 (Mr. Cronn, 2676) |
Racossendations Resulting Frow MEEP Project Mumber HB81-16C, Autotherm

1. Project wvas conducted to ascertatn if Model EVK-2100IT tieaters, while
employed on Alr Force (AF) vehicles, would maintain vehicle interior varmth ia
- ¢old wsather and sava on gasoline consumption. Common praceice is for' vahicle
operators to lcave engine running in cold weathes to mintain adequate varmth

.when vehicle 15 stoppeds Prolenged 1dling vastes fuel, causes plug fouling,
and allows excessive exhiust emissions (uhich increases envivoumentsl pollution).

‘Safety hazards related to carbon monoxide poisoning and vehicle runsvay extst, °

Since Autotherm units operate with vehtcle ignition off, deterstuations wers
‘made od effectivenses of heater, on whéther utilization of same results in
safer mathods exployed to obtain vehicle warath, and vhethar fusl consumption

'1! reduced, 7 F
2. Perlod of Evalustion: 15 Jan 82 to 15 Jun 82,

3, Eutuatihg_hcuvtuu:' SAC at Offutt, Loring and Paterson AFBs. Afc
at Lowry,. mumu; nnd,,col_uihuc APls, . B

4 Application/use: Petevson AFH instilled units on three (3) Ford Faiemonts,
- loring installed & unit on a Chevrolet and AMC sedan. Offutt instalied & unfe
on a Plymouth and Ford Sedsn. flowry tnstalled a unit on & Dodge D200 truck. -
.. No reporting was rvaveived Evom Chanute and Columbus AFBs installations,
Vehicles vere utilised by Securicy Police, lav Eaforcement and ALERT gesponse

- touns, vehicle operstions base protocol and taxi operations, aund minor maintensnce

B ~activities. Conerally vehicles wére under 24 hous operation of stop and
' go d‘iVﬂﬂﬂa__ , o .

5« Method of Kvaluation: Kit fastullation required an average time of

- 3.0 aun hourse Velidcles vers tuned with diagnostic equipment, checked

- out on dynomometord, and electricul/ehacying systens detetmined in goed
~condition. ' Nominal ampersgh dravn undeg hormal operation of coufort systea

was 5.0 anp¥. Vehicle interior teapdrature and outside asbient uas montcorad.

Buseline Sogl consuapeion was estabiishud’ for gix cylinder vehicles. Stx

cylindag vwehicle eonsumption 1¢ 4076 gullons/hour at engine idie. Effsctivoe

- nuse of Autotherm heater vas detarwmined by comparing vehicle interior heat

.aaa;ntu:ad to u comfortable warmth, with fnterior heat of ' vahicles not mo

equipped, . - - ., R

"6 Results of Evalustion: Confoitable veidcle interior varuth was
waintuioed oy followss T St .




y I SERRUY I
' . u . : | : i “ 2 Sl
 Iige in mioutes = = © Outside awbient
| % . T 129F Saowing/no wind SR
35 | 129% Saowing/uo ‘wind A
3 7 289F Slighe wind - ﬁ
s - 379F Ho uppreciable wind
- - . i Poteatfal safecy hazaeds related to carbon monoxide potsonin gand vehicle .
= tutaway sre considerably reduced when employing Autothora units, No miiotenamce - - §
problems ‘with the cag confort system were veported. Gallons of gasgolins = :
Y - Suved varled from 0.76 gallons/houe to 2,3 gallons/hour for

_ _ #ix- cylinder
Cvelilcles. Cost analysis provided showed bagses with a winter sesson of .

Medn temperatures bulow 40OF, employing car comfort Systens in 10 vehicles
=3 BN - M1l realize savings of approxinately $2600 snd 2000 gallons of gasoldns .
over the winter geason, Tangible savings of over $1000 per vehicle equipped
with Autotheram urnlig dueing S year unie 1ifa éxpectancy is probable. AP T
vide savings for 100 bugeg with 10 vehicles/bage equipped with thege unips
would approXimate $1,000,000 over & § year period, - S ‘

1.r1$'

7. Recommendationas

& Siace CSA has included iten in QSA catalog under NSN 2530-01-%30-
. 3218, recomnend AF be included as user, 3 .

. e Upon conpletion of cataroging action TA mansger to inslude itea
into TA-457. BOY as required for bases exhibieing wean amblencs below
439F during cold Season, | o

6 WReAlSdsOgRiio include ftea dnto 1.0, 36150, Chapter I,

8 Your 2etiiy as to action takén to complete cdealoaing will be appres
cfated by 1 Oce 82, | - |

4

Ch, Eagumptingg Rattaragsy q, by tet - ,
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type unit on vehicles requirfngiprd1oﬁgé

- ste,

stalling equipment, \

e | : - - 12 August 1982
Phase 1 Conpletion Report, Project Hp 81-16¢, ARR 77.5

1. Project Title: Autothermlﬂeafgr

‘2. Date Started: 11 January 1982
3. Date Complated: 15 June 1932
a, Oescription, o

_ 8. This profect was establfshed to_test and evaluate a Model EVK 210 (1 .
Autotherm Energy Conservation System, The system consists of 5 {iemg depicted

in Figure 1 and hardware for installation, The system {g designed to continye

circulating heated watar through the vehicle heater after the gnition switch
is turned off, This allows occupants of the vahicle to stay in a warm fnteprigy
for a perfod of time;uithoutﬁidling the engine, The Model EVK 2100 47 cogts

- -approximately $132,00 in kit form and|is easy to install fb1tow1ng the fnstalla.

~ b, The requirements fop conducting the evaluation ware to determine
economics, matntenance problenms, advantages/disadvantaqes of instal!in? thig
idling to matntain a heated nterfor :
cles for perfods of time without engine running, -

for personnel occupying the ve un,
Examples of thege ape; Schrity Police, fIightline._basp taxt, suppty dettvery,

C. The Autotherm unit s manufactyred by Autotherm Sales Corporatfon, 314

| East ﬂ“iﬂ St, Barrington IL 60010, phone (312) 381.6368,
5. Discussion. : | .

The initial paperwork and project directive were recefved in Decamber ~

a.
- 1981, Kknowledqement was submitted in January 1982, The Autotherm represen.

tative, Mr Len Dunltop, from Chica 1L, phone (313) 792-1460, gallad on 4 January |

1982, His conversation consisted of:

(1) Mo manuf&etqrerfé reprasentative would visit'Petnrson AFB for in.
o .(2! Owners guld& and tnstallation procedures ﬁnrg mafled sdpuratp from
the three kits, Pha L L, e . |

- j'__-’idci__ o"s__a.-_ T vy p““““' | -.

e e T T
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Page 2, of Phage I Completion Report Memo
o from Peterson AFB was not included n o
- - material furnished to EPA, | .

i
T
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The nominal draw during normal og&rationbf the Autotherm for the three vehicles . -
wag. 5.6 amps. This s not a problem

time the battery drains very fast, This situation would be very rare ag o oo
Security Police personne) are fiormally cognizant of this problem and would'no,y;ﬂ;;
allow {t.to happen, 7 . SRR A A
8. Several tests were conducted measurinf duration of Autotherm cperation,
Temperature measurements taken inside the vehicle were obtained using an afe
conditioning thermometer. The vehicles were positioned outdoors away from
buildings. The engine was operated untfl. inside temperature stabilized at B2°F, .
The outside temperature was 28°F with a s11ght wind, The {gnitfon switch was ;
turned off and the Autotherm automatically came on, The stop watch was started
at this potnt in time and was stopped when the Autotherm unit cut .off. The time
Span_for this duration was 31 minutes and the insfde temperature was at 72°F, .
-The 72°F temperature was very comfortable for occupants of the vehicle, S

~ h. The négt test conducted was fn the same area with no wind and témpgriiurer £y
a4t -37°F outside. The engfne was again operated until inside temperature stabi]e
fzed at 80°F inside, The fgnitfon switeh turned off, stop watch started when

- - Autotherm started, This time the Autotherm operated for 45 minutes bafore the
© unit shut off, The inside temperature was 65°F and still comfortable for the

occupants,

. 4. Engine {dle tests were conducted on test vehicles as well as several

- other vehicles using the Flo$can as meter. This measurement of fuel at {dle -
for a period of one hour would establish a baselfne for computing the economics

of the Autotherm unit, Every vehicle enaine at 1dle will vary inghtlg as to
fuel consumed degénding on altitude, humfd ty and engine condition, Therefore,
an average must be determined for computation purposes and not solely for a
particular vehicle. Vehicles 1h the sedan configuration are befng purchased
with primarily 6 cylinder engines and 4 cylinder engines, The baselfne should

- be establ'ighed for those engine sizes,

Beglo  VeMcle fngtne Stze

8082671 - Fatrmont 5 eyl :

7988686 Fatrmont g eyl

808267) Fatrmont  Geyl

°°°1§%9 . Dodge 6eyl 226 cu 4n o
8081831 Dodge 6 cyl 228 cu 1n- - |

. J. The baseline fon 6 ¢ylinder engine vehicles {s .76 gallons per hour at
idle. This #igure witl be ysed in determining cost effectivaness of the Autotherm

"M*“tMSwHMw.omwnﬁputwuunwy&4wnmwommewﬂwumnu -

should have a simflar format for the economic operation,

i i

‘ for most vehicles except the Security . .o .., -
Police. 1If they.have all their 1ights on ard the engine off for any length of - B
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k. The users were contacted for their comments on the use of the installed

- Autothevin unit, In all cases the operators warea very fmpressed with the comfort

provided by the unit without engine mioning, The taxt driver on the day shift

With the unit operatin

warm,

The

time and also night operatfons,

1.
unfts,

approximately five years. This would be dapendent on heater hose

-xDuriné the'test phase no mafnt

It {s doubtful 4f any major maintenance problems

was very impressed with the unft since he would sonetimes park awaiting disratgh,
7 g during these times his vehicle was always comfortably
samé comments were noted by Security Police operators during the day.

mwmbmﬂmﬁmmnﬁuonwywtm

will be.agparént for
ife, plastic

pump components and solenoid housing., If instaliation instructions as to place.
ment of these components are followed the 14fe expectancy would be five years,

ggrever.13eeurity Police vehicles are set up for a three year turn around now so
s coule , . |

present a problem for them.

m, The safety aspacts of using the Autothermunit'fn 1ieu-of'en§ine idiing

for perfods of time will surely deter possible carbon monoxide pofeoning. The
best safety aspect s maintaining & warm vehicle while not 1eav1ng a vehict
{dling and vehicle unattended, Although this 45 agafnst A

en?ine
stil)

) n.. The
extended 14
- during cold winter days an

happens on inciemgnt days,

advantage to the engine b}lhaV1n

e
policy, ft

an Autofherm-instaiied 18 the

fe of spark plugs from no engine ?dling during long perdods of time
3

nights.

0. To determine full amortization of the Autotherm,

by the cost

determfne total hours of operation of Autotherm required
hour meters provided with the Autothern kit and the fuel
in data used for the following computation, o

Po

gﬁr gallon of fuel to equate gallonage that m
{8 factor 15 then divided by average galion

Cost Analysis:

(1)

(2)
)
d8)

{8)

(6)
2

)

Equipment Cost/Vehicle

the total cost 1s divided

ust be saved thru use of
8 per hour at {dle to
for amortization, The

FloScan Model 660 aided |

T a0
Installation Cost 2.5 M/Hrs ¢ $20.00/Hr/Vehicte  B0LOD.
Total Cost/Vehicle = . o 182,00
Fuel Cost/Galton | 1.29
Average Gai/Hr at ldle (para 54) 76

$162,00 ¢ 1.29"w .
M e 26 y

| m gallons
18585 hours

PTG ., -,



" tion,

58

_,m-mewuaMWﬂs%mﬂaumwsmnlﬁﬁﬁwmjfmmmwmwwm
tion will amortfze the total cost of the unit, The hours of oparation for the
Autotherm {s predicated on vehicle missions (i.e,, 8, 16, 24 hour operation),
severity of cold weather ang operator integrity to-use the unft, With these
ftems in-mind, most units could be amortized within one winter season based: on

usage at Peterson AFB for only four months data, - | o :
P, Abase with 300 vehicle population would Have approximataly 10.12 .

- vehfcles that would have & need fér the Autotherm, Aa-average cold winter would

probabix accumulate 200 hours minimum per vehicle for a 16-24 hour vehicle. opera=
t .76 gallons par hour baseline for 6 cylinder engines, an annual cost

saving would be $1,960.80 based on $1.29 per gallon for fuel,
(1) 10 ventcles % 200 = 2,000 hoirs |
(2) 2,000 X .76 =.1,620 gattons L |
'(3) 1,520 gallons X $1.29 " $1,960.80 cost éavings per annum per base

- (4)  Not only s a cost saving realized but a fuel savings is in the
offing as well, Since the vehfcle engine 18 not operated, 1,520 gallons of fuel
is saved, This isg conservatively based on vehicle betng operated from 8 hours «

24 hours with only two to three engine shutdowns for & perfod of 30-45 minutes
duration per shutdowa, . B . |

S, The mean temperature below 40°F in the Colorado Springs area is used
for comparison on total days the Autothern would be used, The chart reflects
danuary, February, March, ‘November and December are months below the 40°F mean ,
This represents 151 days of weather the Autotherm would be very effective to
use, To have amortization of the 185.5 hoyps of operation, the unit would only
have to be operated two to three times dafly, . '

ity S e aptey s prnas. ¢ ©
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80 accessory to the basic-vehicig
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6. Reeommendatioys;_.'l

. & Recommenh(the Auiotherm. B/N 2100 {1, be
based on test results of this project,

b g ocommiend the Autothern, P/N 2100 17,

?l.

adopted for Afr Force use

[ Reeommend'that a note bquut in TA 016 stat

' uﬂ’yn

tﬁs, *

I

| d; Recommand'ﬁhaiamq J gébqisent to eaéh Ma
Security Police, CAM, vehs: 1, prations, Proﬁgﬁal.

H 131
- : RS

ing apprising them that 1.

b : ¢ in? this ftem to be used
. on sadans.:stgtion wagons.ﬁgiﬁgﬁuﬂs. 1 1/2 ton speei 1 purpose, and carryalls

|

jor Command addfessin?“
Supply and Civil. Engind

et gl ':_*
- A ]
¥ A
R '
:

6

be placed in TA.010 8s this s

e
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9 July 1982

twier Phase I Complation Report, MEEP Project Ne. HO Bl-14c. .

' ™

1N TuRy

1. Projget Title: Apeptherm Héﬁegr (Car Comfort System). -

2. Date Stacted: 15 yan g3,

_ 3+ Date Completed: 30 Apr 82,

4. Description: _
- iy 20 The purpose of this project was s determine, through
£ield evaluation if the Autotherm Heater (Car Comfort System)

maintained the vehiele interior warmih in ¢old weathey,

reduced fuel consumption without undue battery load and pros

vided
b

adequate heat for somfort in an economical mannex.
« EBquipment Bvalusted: 'Thu‘Autcthezm Heater (Cay

Comfort System), Model BUK=210047 is designed to continue

‘eiroulating heated coolant through the vahicle heatep after

the ignition switch is turned off, The manufactuper claims

this unit will £it al} 12«volt, water«eooled vehicles, ig |

sasily ingtalled in one (1) hour, has tulgg automatic ogeraa
a

tion and is guarantead agé&nst coolant la

ge for the lifa

- 0f the original instalia ion, ‘The unit is also claimed to

maintain the heated vehicle's intarier for the Ebl;awing time

frames per aengine type/side with noe wind:
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4 eylinder 8 326ﬁ; « 30 ﬁalés minutes
¢ oylinder @ «16%, « 10 minutes .
V-8 8 32, < Ly houes R
VB @ -18% 30 minutes N |
400 010 @ 3%, o 1 hour
400 €20 0 “18%, « L hour
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) | Cost of the system kit was §132.40, . | | |
SR 8. Work édéompi;shad;gj__ o ) T
) | a. Td'accg'glihhﬁhi&‘abaluatian.ﬁwg (2) Autotherm

 Heaters were eva uated at Loring AFB, ME and two (2) at

Offute avs, NB PR |
7988112 (Test) - seéursky Pél&ae/haw énfuféamanéhgﬂ
| 7985214 (Control) = Security Police/law Enforcement
| 7985899 (Tast) = Vehicle Opara¥1aﬁé)§ase ?raﬁocal,
7985602, (Control) = vehisle oparatiéﬁlksaéé'bkb%oual
toring AFS, M N

- 743631 (mast)  e seeuxityﬁaliéa/ALaré Response -
S | Team ' (ART) : o |

748638 (Contwol) Security Poli=e/Alert Response
N ~ feam (ARY) B .
9182380 (Test) | = Security Police/Alert Response '

; © Team (ART) 2 - =

r

D O P

8182379 (CQntrul)'é seourity.?oliae/AIarﬁ-Riépanse
o Team (APY) )

g . b, Basa project monitéra wers afpaintad an& local pro=
=i cedures were established fog collacting maintenanca ang
o Operational data, - .

LD ’Diseus;téns ) | | | .
I &, Offutt's test units were Yaceived dnﬁlswﬁanﬁbaﬁl Tﬂaf‘ |
- ~ four (4) selected project vehiclaes ware called in to Vehiole i

4 Maintenance for praparation, T S I
k s (1) Vehicle engines were tunad' to maﬁufaeturdb}af.. | 4

3 agacisiaattans.,]ALI nesded parts ware instulled at this T it
B - bime.o Chassis dynamometer tasts were perforined to engure SRR bl
|  peak sngine perfoimance Was “schieved, | : R

o (2} tnetallatien of khe test. units was accomglished e
by two (2) oiviiian mechanies’ (WG<lba) assignad to the General i
‘Purpose Shop.  Installation times were as followsi . o ¥

A

A0 s




. 7985112 °  plymouth - 225¢cr, 6 eyl - 6.5 Labo r gours . O
7 7985599 word 238, 4oyl - 7.0 Labor Hours

. C.(3) minufacturer's installation instructions appear
- to be adequate and .__“y_rdggh_ythamehmik.es. i

,,,,,

— _ (8) In some cases, as with the 4 cyl, 2.31 Ford

2 R éngine, steel tubing and short pre-moulded hoseés are used in ° .
- the heater circuit. Standard heater hose had to be used for

=1 installation 6f the' circulator and thermostat wnits to enstive
=1 - proper distance from the exhaust minifold. O |

_ - S _ L™ S
(5) Both security police vehicles at ‘Offutt, requived |
engine tune-ups during this evaluation. Heither requi »ed S

b, Loring's test units were received on 18 .'nn 52: The
four (4) selected project vehicles were called into Vehicle
Maintenance for preparation. .- S |

| (1) Vehicle engines wers tuned to manufacturer’s

- fications. All required parts were installed at this
- - tise. Chassis dynaio ter tusts ware performed to ensure
- - psak engine performance was achieved. e

by one mbchande soepeed o e e bR Soccmeabes
one 1 anic ass @ _ e . .
+ stallation times tmrgn_ as follows: - o

| 74B631  Chevrolet 350, VB 2.5 Labor Hours ,
8182380  aMe 258, 6 eyl . 7.0 Labor Hours

L eaSt . JAvarage installation labor time was 5.78 hours x $16.00
= $92,00 cost. Installation labor time will decrease as
Nechanics becowe fumiliar with the diffevent types and models
of vehicles. See Ateh 2. o T

- d. dng this evaludtion, the test vehicles actumulated
15,995 miles (toring and Offutt) and 296.4 hours (Offukt's
hours only) on the Autotherm Heaters at a $0.261 OsM cost per
uile., The control vehiicles accusulated 16,079 miles at a
80,223 OtM cost per mile. See Atch 3, Dus to the opetating |
envitonment and the age/condition of the vehicles' engines,
the test and control vehicles' O0iM cuse per mile is sleading, . - = |

@ Loring AFB's test unit hourseters m':mt_ogfanng
prog:tl.y or they vare incorretly wired up. One of the test

- units accumulated 1.3 hours &« the other zexo. ¥No explanation

| :g n::ouuu of acoumulated hotuis could be made by t.tg\g projeot

i
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£. A fuel flow test at idle was ma

- 79B5112, 225¢%, 6 oyl angine to &“ﬁiﬂggt@l&ﬂﬁﬁﬂﬁ;ﬁﬂ L
fuel saved by operating the Autothera Heater. Rasults may
v £ depending on the vehicle engine size. Results are ag
foliows: ° I ST E o

. - 2.3hammqauoawu obi:unad by thu vchiel‘i;"-:_;.

7 296.4 ours ¢ 2.3 = 120.7 gallons of fuel saved,

“ 128:7 gallons * #1. 29 per gallon “ $166.02 *uééd.

sl

- a % A current draw test of Offutt's test anite G wate

& results are as follows:
798'5'."&2 ‘;ﬂdit-or.?an on Low « -2:'314?8'1
B | High = § ampg
| ' 79BS599  Heater Fan on tow ~ 4 aps
S High = 11 amps
mgiumlégh&t hwthtgcwﬁgnME?a' e

o f our knowledge, the inbailnd undte
meet or exceed the Health Act and EPA Standards, Satety pre-
-cautions that are normally observed when working

| ved v wor, on autoe
| :g:.i.t:: slectrical systems must be observed

vhen servicing or
the units. ~ -‘ .inq |

8. Advantages: thers wers two (2) advantages noted with
the inbatled Autothers Heaters during this evaluation.

8. The Autothersm Heaters vere able ¢o maintain the
vehicles' interior warmth foy & reasonable period of time
after the engine was shut Off. See Atch 4.
to conduct temperature tests as directed,

b. The Autsthern Heateyr has 'usouﬁd the M't Force with
a uv‘tngs ag 12@.7 ga;;ogi of gi .

9. ubjsadvantages: Mone noted. |
10. Tangible Savings: A ible savings of $605.70 or unit
Lo a"HITa" 5 SrLosts 2 Saouible savtogs ot 608,70 pus

Ll

(5) year 1ife cyo

o A
- savings of $393,705 has besn noted. See Atch S,

11, Intangible Savings: The Autotherm Hosber has presented
the Alr rorce with ?Nt/lﬂtﬁ that will -‘unentg? the whte{o

ade on test vehicle . . =

loring AFS failed

1ine at a savings of $166.02.




a interior warmth for a reasaﬂahle period nf time after the” =
. angine is shut off, which would prevent the chance of exhaust' -
*  -emigsions entering the vehicle. By being able to keep the
. vehicle interior warm,” it will 1npravu morale of the euple

who have to sit in these vahieles that are in areas where .-

the engine cannot be operated. |

12, Rseomnenaattons: . Based on the data athered duriﬂg this.

. ':.evaluatian. the Autothornineatar is recuﬁﬁnnded for Air ?orae
o | : use¢ : -

E L de ‘The Antuthetn Heater has shown a tangiblc savings ot
: 5605.70 duzing itz lite cyaxn. . Bee Ateh 5.

b. Recommend the Autothierm Heater be considered for use
in the following arcas and types of vehicles., |

(1) Security Policce Lan enforeenant sedan:, piekup'
“ trueks and jeeps. - | *

S B (2) Base Taxi: Sedans, étaetpn wagons and piakup
. o trucks. o | - h

' (3)  Plishtline Adrcrast me.me. s'upp'am Plekup
. trucks., . o R : | |

c. Recommend the ‘Autotherm ﬁaaser be ltsted in TA 010 as
a" vehicle attachment with & BOL of “As Required.*®

~d, Within this eamnand. there is an antteipated.need ﬁor
lii'un ts.

B \‘
kN

T \IBAP 5 Atchs .
.1, Project Diroetive
2. Photus '
3.. OtM Cost Summaries
4. Controlled Tanparaeuno
. Tests
- cese/savtngu ﬂputatton
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DEPARTMENT OF THE AIR FORCE - S

 HLAUGQUARTLRS WARNER ROBINS AIR LOGISYICE ¢

LHeALC/NMIRAB=1 (Mt. Ceonin, 2676)

S P iqulm;it to be waluaﬁd:‘ .
&, Model EVK=2100iT Enecgy Conservation Systes

(1)
(2)
(3
(4)
-
Y

_ , L ENTER (AFLC)
~ ROBINS AIR FORCE BASE, GEORGIA 31 - |

. DEC “_*_ o
Mansgesent and Equipsent Evaluation Progeam (APR 77-5) Project Directive H81-16c -

1. Project Title: Autotherm Heatep (Cae Comfore Systen)

éiteuhtét Pump

Thermostat Switeh

12V.5P8T Reliys = 2 each

Hour Meter

Control Switch/indicator Light |
Installation Wire, Connectors, Fuseholder and Mardware

~ ester systen ls dutgnod to contiony
ohicle heater after the ignition
‘odel will £it all 12-voit,
tully aytomatic opetation, a

tiginal fnstallation,
+ehicle {nterior

ing heated water through the
Manufactuger olaims thi.
installed in: one houg,
leakage for 1ife ot
to maintain hoated

type with no wind:

e efroulat
switch is tu
waterecooled vehicies, easily
nd guacanteed against coolant
Also claimed is abiiicy of device
for the following time frames per engine

4 Cylinder @ 32°F = 30 to 48 minutes

ened off.,

-4 Cylinder @ -15°F 10 winutes

Vad ¢ 32°F = 1 1/4 hours
Ve @ ~15°R°S 30 Winutes

400 CID § 32°F = 1 hous
400 CID @ ~15°F « 1 hour
Cost of system kit is approxiuately 3132,
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: b Tune vehiles to nmﬁ%&uit 'i;cﬁcaﬁiﬁﬂéﬁs ind install consecvation R
- System on each selected whicle. Commert on ease of installation, difficulties

" encountered, tise to install, and any additional tcaining required. s

e Establish adequate provedures for baso mechante, iustallstions

© (1) tnolude apprepeiate level mchanic required to peifora ihetaliation
- and any ajditionsl training needed, .. . T o

» T .

instructions.
.w ’ o

(2 Comment on adequicy of manuticturar’s inatailation
I Specity any asdicional equipsent/itens necessaty wilch exceed

© nomst kit requiresents,

L3
TF

d.ilavelop forms/insteuctions needed for operating/servicing pecsonnel

- to siequire HPG/OLM costs to oparate Autotherm equipped vehicles in comparison

to vehicles not s0 eguipped.

@ Assure that kit installation is proper by following Autothers
Manufactures's checks snd insueing vebiele. is still tuned to vehicle manue
Eacturer's specifications after installation is completed. - : -

£. Operate ﬁh!leu‘i. under normal uission assignment, Collsst dats to
obtain average MPG, battery cureent deain, and fusl/service costs for Autothets

-equipped and nonvequipped vehiolds over project test pericd. Identify atl
| prajéce vahicles by registeation number. L L

(1) . Comment on any problems sxperienced and tésolution ef sane,
'- (2) Record any sdjustments necessary for nauuétory vehicle pere

(3) Install amweter in series with mﬁetu 1ead of battery and fecord

~cueeent drain., Record #ll data in accordance with appropriste HOls/forns/in-

‘structions for sach cest whiole.

(4) Compare ease of servicing vebiele ﬁtwtw Autothera Heaters

~ versus those without test units,

. U8) Detetnine aversge costs required to inetall eriergy consecvation .
cnem‘im various Ale Foree vehicles. _ :
" |

'm | co&pau"omcu of uipuieu’u dﬁru“, on hqster _“h,auinmn and

- time mm 6f comforcable wabient of vehidie interior. Site any lovstions where
heaters would be eost pechibitive/ineffactive. e :

(7) Conpare MPG/OM costs to opsrate vehicles vith asd without

* Mdtothees units. (Be sure to include all costs for ﬁugln’/uplulpe-
“batteries, i€ spplicsble,y O

A




_ (ii ceuont on muear leeoptonao a! hueu' aysgn uu and ﬁon lny
J uqntﬂecnt unweipubh eancoenia o

L m Cite sny nuw eantucﬂuam mma to: awuu llbleyimt ot
Autothers System.

| Ihelude a1l dats Ieamnu callod !ar and liur ot!m ﬂnuﬂq‘s “-ﬂ#ﬂi“ﬂ"d S
_ugamme to the dva!.nelom |

h. Expand on manufscturet’s inaun ¢o peovldi ueﬂpueq mmumn, opo_r- -

u:gn. and servieing tnstmﬂm mmm ucquuc patu brnkdm infor~
fation, -

. e
s Specify appropriate v&h!eu emmm tor eanvnuion i# recosisended

for adoption and any constraints which would Llimit Atutothern device mmum.
@uah as mission putpose, enueie lnnunm. or batutr mmm.) | |

i

4+ Inclode an ceemic munh iﬁﬁlﬂi’“ﬁc wur cwmtlons. caﬁpuu

o :::whnne I (modi ﬂd as appropriate) to reflect mm ilﬂﬂﬂifdbil svoidance
- S ures. "

[ ]

ks lm‘meln euulu of m' tue dan. ctec mmciens nmd.

1 | D R Drojcet gizst yeae anelespctu buc/cwnni buy tmnmnu to: ariy :
4 . .qumueia ummu for uapuan.

.- | ‘ S ‘- | ‘W Make fitw ncommluunl for - ﬂml mtlw a cumruﬂ by un dau/
1 , ﬂndlnqs on the following:

m Mopt or ‘non«adopt Autotheen Cagp cmm Systen,
(2! lmuy A ana oY elungu consistant with yout umcnnuenl. |

(3 ppreprueo mehed ot praeurmnt mm/amﬁ !oc uny nev m-
ucmﬁﬂu for dopuon. |

BN Psniniciinie

(4) Appropriste means to nrvlco/umum dopm mn uu..cmmn
conteact, base vahleh ohepu LU0

7. Mthority for project: ATR 9748,
_'l.' Pelogity aulgmm 1313 |

9. Durdblon of projects com-mn date Lo 18 Jun mz. cupueuii peport to. |
Sredve HR-ACO/NSERG no dater ehoa 8 outy e, st

'

HThe
it
4b




14, broject Classitieation: Unclassitied. Peéjeet pof _bé dii&unfcu "vub;uy

10, ‘Technical Publicationsi Manutscturer's manhals}qqidgllms witl be f’m‘f;lszh'ﬂd

. no-cost imbaiiment initiated by WR-ALCAEDENE:

43, Disposition of Eaulpwénts Request for Jisposition kite will be forwarded
eo WRSALC/SMNER with information copy to WR-ALCAMIMGGNR. = Upoh shipment of

71
with Cat Comfort System. |
n‘.A ﬁeh‘nléai Ayiiitaﬁcg; will be péovlded by wn-nw/uﬁ ugﬁn mu[.u'e.
12, Spoéu’l. Puﬁdlnq thetructionss 'lien..'_ Test items _ul_l.l be furnished theough

veturned Stemn, & copy of shipping document will be forwarded to WR-ALC/ *

with manufscturer’s cepresentative, However, no cemaiks will be made to
ebligate ‘the USAF, No information will be teleased to one manufacturer on
anothee's product. Advise comsereisl suppliers of bailment ftens, vho desire
written evaiuation ceport, to sddress thele cequest to WR-ALC/&ul. |

15, '?Ebjtes Monitort Sames P, Ceonin, muh;m_ Durwood Gnhim WR-ALC/

WIDAIP AV 468-2676,

16, Hheporting: To be accomplished in secordsnce with Mrey nepaéttng |
Instevetions. o ,

i
i
» ‘li e

Cotaeew b
. Savings Computation Pormat

" Cy toi

 ef. Afreraft Ttems & Vehicle Section HQ USAT/LETN
".w:-f)?niemg & Roliability Branch HQ AFLC/LOVICS |

, HQ ATC/LOTV
™ gunagement Divigfona D/M SA-ALC/MMAGA

‘eterson AP €O 80914
" oeeuee AYD NE 6113
o  Chanute AVB 1L 61868
« © Colusbus APS NS 39701
- Lowty AYB CO 80230
Loring A¥S ME 04750

.:\
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SRR hﬁt—dthgfﬁ Heater Installation

R "“f 1974 Chevrolet Plekup ¢=20 =

o ‘ b
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- B n) 7%
| | offutt AP, NE
‘ | ; S ;wase Vehicle 7985112 -

Operation Costs .

% | Miles Trisileds 9,861 N |

i?  Puel'Consumed; 8269 % §1.29 ‘- ;:sz,oqé.id' )

L e 04l cbnaumcd: - 20,0 2 49 e |

T T s;,w;,gd'w f

Eﬁ i opez"iéibn Cost par Mile: 31,076.50 * 9,861 - 30 109

%: B ‘Direct Mainttnanau cost: i i

%5 | Material Cost: 3109.02 | - IR o

2-45: Laboy Costs . 87 R

. o | s_g;i;g o . : | F

g -ﬁircet’naiﬁﬁonanéi Cost per Milo& 9‘61.73 [ 9.961 L 30-047 :

%' S ~ Total oM case per Miloa 60.156 »

.125.1 hours aaaumulaecd on the Aneoeh-rm Hcetor.'
Control vhhtalcl7§§§21l
‘Operation Cost:

~ Miles Traveled: 11,708 . S

Fuel Consumed: 808,08 x  $1.29 ﬁ SL 043.35 ‘
04l canuumod: L W0 x L . 8.82

M

4,47 T s;,osz,zzl‘li

Opontion Cost pu‘ Miler 31 082.1? ¢ u,m - cq 090
Btroet Mainunaueo Gaua

_ Materiad Cost ozsv.ls T T o
R o | L

Laboy coutn
TR

ntraea Mntneannneo Cont per Hiles 3422 19 L 11,705 . to 036
‘Sotal OH CQle pcr Wile: 40,228

Man 3




A Ly

7988899 2 7

B (S
Gporatiénféastt
Milos-Txuvelide

re

~
oA
o+

/ {; ] . Tekt Vehicle

. 1,389 I
Puel Consumed: 72,9 x  §1.20 w $94,04
) canlumed: 0,0 = 49 = 00
MPG: 19.05 894:d‘;
o;arneian cost per Milcz 394.04 * 1,389 « $0.067
‘ ® .
S Dtr&aﬁ Haintenance Cost: -

Material Costs
bor. Cost:

8 0,00
' Q!oﬁq

382.69

B | 0ireae Maintenance Cost per Milue
Total 04M Cost per Mile:
171 3 hours accunulated on the

334 60 * ), 389 . SO 060
30 127

Aueothorm Heater,
ST S mMmzwmmonnuz

- Operation Cost: I | |
Miles Traveled: 1,065 |

Fuel Consumed;
Consumeds

6640

a0

81,29
.49

§85,14
.98

MPG:

16,14

Operation Cost per Mile:

Direct. Maintenance Cost:

7Matoria1 Comts
Laboyr Costs

,gl

3‘0;00
200

AN

s36.12

396-12 * 1.065 - 30-090

Dircet Mnlneonina- Cost per Mill: 30.00 ’ 1,085 L

'roen otM cose p.l‘ mm 80, oto

40,000




Lo ; e 0 towdng Aem, M .
o ) ' Tast vuhiéio'jlasalr

- O§cbition'casts o
EE o ‘Miles Travclcds 2,820 . .. ,ﬁ'.u"'f 3
Fuel Consumed: 944.0 x  £1.29 = 81,317, 76
0£1 Consumed: 9.0 x 49 W .ﬁa_iaiﬁ |
' MPG: 2,67 ﬂ S 'js;igizflzf;'
Opafattoa Cost pur Hile: $1,222,17 + 2,520 » $0.485 Py
‘Direst Maintenance costs R o
Material Costt § 0,00 - o
Labor C'unte © dll.48 o e
| - CoosMLes
| _Direst Maintenance Cost pdr'ullts 6111.48 *. 2, 520 - $0 042
' Total o&a Cost pur Mildt so 529
dontrol Vbhiclo 749639 ’
‘Operation Cost: | | '
Miles rfnvnlodi 1,867 o .
Pusl Consuned: 769.% x 81,20 s 992.27
0Ll Consumed: 8.0 49 = 3,92
MPG: 2,43 : o S 3= 996,19
.“oEoraeian Cost per Mile: $996.19 ¢ ) 887 - so B34

JSirect Maintenance Costs

o ) Matezial Cost: s 30 81 |

o R o 3352.43 S "
< | ntrnnt untntnnunco Cost per Miles $167.49 « 1 067 - so osg

b - Total OaM Cost par uslau to sas L




!
'
4

“u

i ,
e Test, thiale 8182380 )
| OPara;iun Costs E . V
Milea Traveiedt a,azsf- o .ﬁ'é%m,' :
Fusl Consumeds 6734 x ; 51429 9968 69
0il conlumids &0 x4 m —d8
3 30 ”-'_ o ,' - 3&22%21
Opcration Cost pey M&los 5869, 67 o 2, 238 - 30.351
Dirace Ma&ntuﬂanca Easts | |

sgso 30 o
Dizect Matneenanae Cost per Mile: $250,30 2,328 = §0,217
Tbtal oM calt pir Milit 301507 |

1k

| Canerol Vbhiel.'91§2379"

bp02331oﬁ Cos &
Miles Traveled: 1,442 |
Fusl Consimed: 399.0 ¥ 1.2 TR
| oil CQBBUMIdl 4.0 ® - _049 = ﬁhl_oﬁ
K'M9°3A 3,60 R B s8¢ ﬁﬁz
. Operation Cost per Miles $516.67% 1,442 w 80,388
Direct Maintenance. Costs .~ . {' o
&

e Material cosﬁs $ 30 99 SR o -'-_ | ”f
“o tabor Cowt: 309,73 - ey

T F TR L e
Diroct Mutneanaueo Cont per Milon 8300.7140 :,442 w $0,236
 Total oM Cost per .m:_u- 80,598 | |

.
-; ": - ’ :\ . , . , . . ] ‘ Jl
1 v 1 R .
L 4
IR
) | 3
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. Oooupants:

Temperatures
' Weather Condition
ona (1)

55?&ﬁiala*ﬁaq. N?(;'

")
.
e
- N i
a1 ;; ’ !
F
K
P
e [ ' '
* !
K * Py
AN ,
: .
. +
I

"

4 reb g2

13lﬂ

12%%,

}Eikst Tamperatuve Raad;nqi

* 35 minutes 3
Cammonts!

“ % 15 minutes

30 mihnt&s

Temp

-Heatey shut tha

eratuse tostn
f ofs

T

‘béﬂﬁfé}1§d7i§m953q§6#§Zréhts

fﬂmf.u.TéBtﬁ
: . Vbhgegg

7988599
il

snawing/na Wind

S 8s®
8s°

PO 78°

1
T

fﬁantral
eﬁ%ag

7985601

g
78%

70°
67°

waxe endad whan ehu nutatharm




Temperatuves
Weathar Conditions Bnmng/no ws.aa
' - ‘OEBupantss

(8]

&

. c_aatzoué& Temperaturs Tests

iy

o _ Aﬂhﬁfhen

2l Jan82° = T w

5
E..

One m e
First Temperature mung. T
+ 15 ainutes = |
+ 30 mihuees . v
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Cost/Savings Computation

1. Test Unit: . - Autotherm éeatar
2. Unit Cost: L §132.46
P Quantity Required per Base: . 28
e A Life Expéctancy (Years) s I 5

W 'aceunulate& cues” Duri Evaluati “
(Based on sﬁa {1y ngt unit) | ens S i iésii ;

6. Accunulated Bours in One Yaart {s;qf;- . 29% AP
7. 296.4 +.2.3 bnurs «.Gallons of ﬁual O i 7
8. 128.7 Gallons. x 51.29\952 Galion = savad . $1e6.02

9. Installation Cost: o e T
T U (s1.00 x 5.8 0 . ‘”us 92.00

10, ﬁifa dele coat Savingss o _
$830.10 _ '$224.40 . _ 8605.70 R
11. _cummandSavingsi .

URTES par Eaws * Baes " “5%3?:; . “i“z‘ﬁa%-'% = $393,708..00
, Bavings o
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Me. Robert Jaeger =~
AUTOTHERM Sxles Corporation

314 Bast Matn Street | 4

Barviugton, T1iinois 60010 | s

Dear Me. Jaeger: .

. ' This letter 1s to inform you that we tecefived your May 21, 1984

~ application for evalustion of the "AUTOTHERM Energy Conservation Systen”

~ under Section 511 of the Energy Policy and ‘Conservation Act. We tave
~ perforied s preliwinsry review and have the following concernse o

1. Section 24 of your spplicaticn does ‘not inelude your sddress, 8
EPA will assume thae 314 Eent Main Street, Barrington, Iliinods . 60010, " -

.. which appears at tha bottom of each page of your spplication, 1is the
-~ correct sddress. . :

2.  Under Section 3b(1), your application states thot the AUTOTHEEM
Energy Conservation Systes 1s applicable to any vehicle with a water
cooled engine, except “Marcedes Bennz vehicles, dus to thets use of vicuum
heater controls.” Other wehicles aiso use vacuum heater controls; your
description doss ot provide enough detail to explain the unique festures
of Mercedes Bens vacuum hester controls -that prevent the application of

. .. the AUTOTHERM system. Please provide additional informstion to perait ua
to further understand which types of hesters allow or prohibic AUTOTHERM -
systea utilization, S SR

3. " Section 3¢ of your application 1s eacher brief and doss not
reference aty of the additions) msterssl you provided. EPA will assume
- that the descriptions of the theory and principles of operation in, a)
brochure AMFSBu36-1/8225M, aud b) “Flest Fuel Survey” = Form Number
. AM=8B~EVePF=001 11/81-5M, ate explaviations thst you wish to referssce to

mest the requirensnts of Section 3e of the Applicacion Format.

o ke  Bection 3e makes claims for fuel and saintensnice cost savings but
doss not” ssgregate them. Plesse provide additionsl 1nformustici, o _
teference information alresdy sent, on the cost savings dus to, a) o
. reduced fuel ‘consumption, and . b) the usinteuance cost teductions you -
ateribute to the AUTOTHERM systew. We ulso nesd Anformation on how the -
Cost savings were caloulated and the assumptions usede - . . o
A critical assusption will te the percentage of tise that deivets
' will forego 1d11ug and use the AUTOTHERM system. You have not given BPA -
any information on driver williugness to uss ‘the AUTOTHERM eyitom An len.
of idliug. The probabiltty of 100 percent of the drivers, with AUYOTHEWM ..
Systes squippad vehicles, using the AUTOTHENN - syszem 18 wery 1ow, Stme
drivers miy 6ot be willing to change their ways. The prodability of




.

. question. The question is then, what are the actusl ueilizatfon rates? *
"~ Do you have uny dats that document deiver ‘utilization rates of the

. j

ggeim AUTOTHERM kcyit”{su; by drivers nh_a"-ao usé the systes 1g op'&ti to

 AUTOTHESM system in suitably equipped flest vehicles?

8, The p}té- sheet referenced {n Ssction 3f as an effective date of
Septenber 1, 1983, Is this prics shast curu;nt_{)” ‘ o .

o
82
.
. ‘
'

6.  Section 4b referances s - stick-on - label (Form Number

AMoD=6=2M=4/83), but this 1abel does not - 1nclude inforsation on

. ;maintensnce snd diagnostics. Since the “Instaliation snd Owners' Manusl”

provided, but the reason bacomes apparént in Section 44 which states thae
no saintensnce is _t:éqtl)it‘“& s - B .

7. Thé litevature éticlosed with vout  letter of ﬁipeafir 22,7 1983

tncluded s “Plest Pusl Survey® brochire (Fose Nuiber TC101-9/83) that

intluded & footnote that stites the following: “Acknowledged by Mattonsl ~
‘Buresu of Standards and UY.8., Envivonmental Protection Agdncy . .as an

effective fusl saving device.". Plesss explain the busis for wyout clate

4 1 am tot sware of ady previous EPA fnvolvement with the! AUTOTHERM

Conservation Systes: . Additionally, I wust caution you . that the D.S. -
Govertiment doss uot “spprove” fuel econiomy devices, but doss permit test .

 /ata resulting from an evalution to be cited.

Pleise foform us if i&y of tha g_gépipti,@ﬁn“%&n- has fisde in paragraphsé
oumbered 1, 3, and 6 dre incoriact. i It will be helpful 1f you would

h e . provides both opersting instructions and - disgnostics, EPA will sssume .~ |
that you wish to veference this sanusl. Mo matntensnice information was

it
- P -
e

provide the information tequasted if pirvagraphs numbeved 2, 4, S, and 7

by Ansguc 20, 1984,

, 7 $insersty,

M il W ([l
. Meretil W, Rorth | |
Davice Evaluation Coordinator
Test a4d Bvaluation Branch
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" Ann Arbar,.ﬂtehtgjhthQGQL C . e
“bcgr My, ﬁoreh;‘ '

August 10, 1984

Nr. Merrlil W, Korsh,

© | -am sorry for th-“d&ersibhts-!n iy May 218t npplléltion;'zl‘Wlil cover them
&8s listed In your July 26th letter: = : RN

3

. referances at this time, but articles heve appeared In sutometive ='”1::“53;2.
" Journals on numerous occasions indicoating that excessive tdrin?~wt|! S

2.d. It 1Is the same, |

| apprectate yourshggastion to reference brochure'AHP§B'35-i7Bzazg”‘,fhf;1.
~and Flest Fusl Survey form AMeSVsEV=F-001 11/81-5M as additional 1nfape

The fuel éﬁrvév forms referenced in Section B.c.ﬁave-liiged,;vérage

- catalytie converter =~ a costly raplacerant §tem plus s possible fire

&

Device Evatuation Coordinater . “ - o L i Y ¢
'UNITED, STATES ENVIRONMEMTAL . | v, [
‘PROTECYON AGENCY 2 , S A A
Motor Vehicle Emission Laboratory . S L Yy

- 2865 Plymouth Road - o) 3 |

Since the address'wus'!nciudgd th 2,e.3, | neglected to repeat it in

Section 3.b.1. The AUTOTHERM system does not work with vehicles whose .

vacuun controlled air mix door switches to the air conditioning mode

on engine shutdown. 'The 1974 Chrysler was the last American car mede

with that system. We have not éhecked Mercedes beyond the 1979 model =
yesr since practicslly none of the: flests using the AUTOTHERM system .

have Mercedes vahicles, . T

mation for section 3.¢. If you belleve it applicable, rapore 00LEL),
O¢¥lce of Energy Related inventions, National Bureau of Standards,
might also afford additional fnformation to Section 3.¢, .

fuel consumption at 1dle for varlous size englines. Fuel savings would '
be Idot‘of fugl'ehat would ba used for a glven englne size multiplied
oAy, the cost of fuel In a given ares at a glven time. | cannot efte

cause formation of gum, sludge and corrosion in an engine leading to .
poor performance and additional service costs: It has 1o been pointed N

out that excessive idling can lead to overhesting and burnout of the

hezard, 1n addition to savings, each hour of idling elininated atsns .
aliminates dn hour of exhaust gas poliution. A copy of & newspaper .
?sfgclo Is enclosed referring to a severe problem caused by excess!ve
S B A
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. .
. : | Hr.'m?rm W, Korth =
) . United States e N
© Environmsntal Protection Agency.
Ann Arbor, Michigan . . - ~ ‘
; Auguse 10, 1586 o
- Page - 2 '

.
r'll_i“\_' :

We have no quantteative dats on pcmﬁuéo use of tha AUTOTHERM system )
L - and we have had flest administrators “=-pPimarily law enforcement == - °
ol decline to purchase AUTOTHERM kits based on the fsct thet they did not

believe all of their drivers wiuld use them. Those who purchased the
AUTOTHERM. :system ususlly ran o test and determined that they could con=
- trol ussye and & savings would result before ordering larger quantities,
A nunber of fleet operstors have told us the AUTOTHERN system was so -
. well recelved, they would probably have the system instslled for the
. comfort and morale of thelr drivers aven without e savings. We would
R - .not expsct 100X usage, but hablts can ba broksn since It 1s certainly .
. more.comfortable to sit in & parked vshicle without the noise, vibre=
~ tlon and possible exhaust blewback of an M],lng"cnglnm Adother poing
regérding those who leave the engine 1dling while they sre not In the
~vehléle Is that they ars breaking the taw In Al but four states by leave"
1ng the vehicle unattended with the engine rinning, B

B 5 the prlca‘ihyot'rcfercnecd in Sestion 3.f.=effaet!vu“idﬁiombsr~l.’19815 i
- Is eurrent, - : : L e -

6.? The AU‘i’d‘I’HERH "lustdlut}'&h and Wnér;ﬁﬁanual“- is tnelu&cd ul't'h esch - -
0 Ritend Wil give the owner additidnal information over and above the
simple operating fnstructions on the label referenced In Section 4.b,.

7. - My predecessor had heen using the stutement, ‘acknowledged to be an
- effective fuel saving device by the U.§. Environments! Protuction -
Agency' and it Is my underscanding this was based on & letter weicten
- by you to the EPA in Alaske recommending the AUTOTHERM System, Ve are -
aware the U, 5. Government doss not approve. devices. or products and
thought the statement used was acceptable. Please let me kncyt IF that
Is not the case, . - R

S Blncersly, o
A . . AUTOTHERM ;SM'.ES‘CVORP. -
‘ ‘.,_- ‘,‘!f:f‘ } ‘ . - .' e ' . . T . :”}
= .
' * v l. i—'.‘. K .‘ -t ’ | ‘ C -' 1’1 ‘ “', .  “ " . ': }’/[!;,;_':“ .




'chieagoffibﬁﬁe“ﬁrldéyf Hhﬁ 13, ‘1983 -

,copy of 'ﬁeéspdﬁﬁr. article wi?.j. be 'f“?ﬁfﬁhé d

. o F

£r

(The copy of the now@pafer article referred -
to by applicant in hig etter of August 10,
1984 18 not completely legible, That portion
of the article which the applicant underlined
appears below: = R

. %7 after the engine in heyr prévious
. eay ‘burned oyt becauge of the many hours -
it gpent 1dling in frent of City Hall," -
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