B ool

’ - o Lo e " -
i : A WPTY T

. Y = . . . e ] - o N .
. _‘j'“.l!. !l'“'—,' \L‘!'._\‘t” e A e “ it v R st i s B P Sy W el *ﬂ“"l"t T S e T T AT A ST AT TR A el b g AT 236 v e e v i ¢ e A b
- i ) .,
= £ ’
= is - ,
g : : ppad~
- [l 4 '
- - ¥ - ,
- 1 3

- - EPA-AA=TEB~511-80<5

: : EPA Evaluation of the “Pass Master Vehicle Air
= b ‘ Conditioner Cut-0ff Device"
% gl This document contains several pages which may not raeproduce wells Any
- b questions concerning the legibility of these puges should be directed tot
] Merrill W. Rorth, Envirommental Protection Agency, Office of Mobile
3 Source Air Pollution Control, Emission Control Technology Division, 2565
Piymouth Road, Ann Arboy, MI 48105, (513) 668-%299 or FTS 376=8299
’, | By
] Thomas J. Pennifipa

i

T : August 1980 o

% Test and Evaluation Branch

Lk Eniesion Control Technology Divisien
8 S office of Mobile Bource Air Pollution Control
: U.8, Envirvonnental Protection Ageney
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811 14ng Code 6560-01
ENVIRONMENTAL PROTECTION AGENCY
[40 CFR Part 610]
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FUEL ECONOMY RETROFIT DEVICES

!

Announceémant of Fuel Economy Retrofit Device Evaluation

for the “Pass Master Vehicle Air Conditioning Compressor cut-bff Device"

AGENCY: Environmental Protection Agency (EPA).

ACTION: Notice of Fuel Bconomy;gietrof:lt Devica Evaluation,

BUMMARY: This document announces the conclusions of the EPA evaluation of the
Wpags Master Vehicle Air Conditioner Comprassor Cut~Off Device"™ under the

provﬁ.a:lons of Saction 511 of the Motor Vehicle Iuformation and Cost Savitigs

Act.

FOR ﬁE‘__gLRTHER_INFbRMATiON CONTACTs F. Peter Hutchins, Emission Control Technolw

ogy Division, Office of Mobile Sourde Alr Pollution Contrel, Environmental
Protection Agency, 2565 Plymouth Road, Ann Arbor, tichipan 48105, 313-668-4340.

BAORGRO(IHD‘IIB_FORMATION! Section 511(b)(l) and Bacﬂoﬂ’-sn(u)‘ of the Motor

Vehicle Information and Gost Savings Act (15 U.8.0. 2011(b)) requires thatt
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(b) (1) "Upon application of any wmanufacturer of a retrofit device (or
prototype thereof), upon the request of the Federal Trade Commission
pursiant to esubsection (a), or upon his own motion, the EPA Adminlstrator
' ghall evaluate, in accordance with rules prescribed undar subseerion (d),
any vetrofit device to determine whether the retrofit device increases
 fuel economy and to determine whether the representations (if any) made
with raspect to such ratrofit devices are aceurate." :

(¢) "The EPA Administrator shall publish in the the federal ﬁegtster a

summary of the results of all tests conducted under this section, to= -

gether with the EPA Administrator's conclusions as tot
(1) the effect of any retrofit device on fuel at:--.tmt:ﬂn:,r;=

(2) thg effect of any such device on emlssions ofi air'pallutantsg
an | 1

(3) any other information which the Administrator determines to be
relevant in evaluating such device." :

EPA ‘published final regulations establishing procedures for conducting
fuel economy retrofit device evaluations on March 23, 1979 [44 FR 17946].

. o,
ORLGIN OF REQUEST FOR EVALUATION: On September 20, 1979 the EPA received a.

request from Mg, Norman Halem for evaluation of a fuel saving device terted
the "Pass Master Vehicle Air Conditioner Compressor Cut-~Off Device". An
evaluation has been tade and the gesults ara described completely in a teport
entitlad: YEPA Evaluation of the Pass Master Vehicle Alr Conditioner

Comprassor ct;tnt’)ff Davice Under Section 511 of the Motor Vehicle Information

and Cost Bavings Act". Coples of this report are avéilable tpun request,
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| Summary: ) |

I The "Pass Master" device disengages the atr conditioning compressor during
f _ 'hard Veﬁicle accelexation modes." The :eduééd engine " loading will ‘rasﬁlt_ 19’
! some fuél savihgéa The effectiveness of the device wiil depend on five main
factors!. | | |

| 1')' The amount that the vehiele air conditioner is used. The devicé _q_p_lix
% : - ope;ratas when the vefiicle air ;onditi.oning is turned on,. |

— f ’ 2) the driving habits of the Qel):lala operation; i.e., drivers who repeatédly

| - use heavy accaelerations and thereby activate the device will. realize a
; a ! preater benefit than drivers who usé more moderate accelerationsi.

3) The suii:ab:llity of the device calibration for the particular vehicle on

E which 4t is installed. The device is offered in three versions. It is o
{ | Buggesj:ed that an Oparaﬁer adjustment procedure may increase the device |
__| R effectivetiess, ’ g

. | 4) The air conditioning system design on a particular vehicla.'; The fuel

economy benefit will be greater on certain types of systems than on
5~ 1 others. | |

j ! 3) The t&pa of driving cyele used, The system will ba more effect:l.ver in
) , urban driving wi'lth increased aeeeleratiqn mode oparation than in highway

| “steady state driving", | '
The EPA has tested the device at the Motor Vehiele Emission Laboratory aﬁd'
| reviewed data submitted from other laboratories. The EPA has concluded that ‘
! the "Pase Master" does result in a small but real’ fuel economy benefit when
i":" ; the vatifele air conditioner is in use.
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"? The improvement in fual a*:onomy attributable to the “Pass Master" vhen
! the vehiele air conditiunar is :Ln uge will wvary betwaaﬁ 0 and 4%

depandi.ng on the vehicle. the type of air: conditioner used,’ v:micle

- deiving patterns, ambient temgerature. and the specific ealibrat.ian of

'_ l | the unit. Some drivare in warm climates who frequently use their air

: conditioney might exper:l.ence up to a A% improvement in t‘uel economy when

driving in condit:l.nﬂs that frequently actuate the dev:tce. The device

will show ;the greatest improvemant in urban: atop~and=gt? driving with ~ f

. lass or no improvement noted in steady state highway type conditions.

k The device has no safety related problems and is easy to install. The -

emissions of test vehicles running with the air conditioner on ere

generally reduced when the "Pass Master” is used, No information is

; " available to permit an evaluation of any reduction in passenger comme

F - | partment cooling with the "Pass Master" installed. A

Date David 8. Hawkins "

Assistant Administrator

ﬁ for Alr, Noise, and Radiation |
| |
s |
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. - ' EPA Evaluation of "Pass Master Vehicle Air : B
& Conditioner Compregsor Cut-Off Device" under Sectiom -
L. 511 of the Motor Vehicle Information and Cost Savings Act -

The foilowing is 2 summaty of the iaformation on the device as supplied by the
applicant and the resulting EPA analysis and conclusions. | -

5?;“ , 1. Markating;;dentification of the Devicat

B " Pase Master Vehicle Alr Conditioner Compressor CutwOut,
e Model Mumbers EMs2, PMw3, PM=4 through PM-14,

-2, Inventor of t he Device and Patents!

B 2. Ralph Harsldson, U,8, Patent No. 3462064
T ‘3233 Chapel Downs Drive
B L e Dallas, Texas 75229

%2- g co j”h;” Notrman Halem, U,5. Patent Vo. 3618543
. 3053 Skyline Lzive
' Cocﬂa, Florida 32922

é 1 v 3, Identification of Device Manufacturett

| Halem Inuuatries, Incorporated
. _ 414 Highpolit Drive o g
- Buite 206 . !
5 . P.0, Box IAiq
; Cocoa, Floride 32922

- 4. Manufacturing Orssaisution Prineipals! ;

ﬁb_i Normat HalemwPresident
Fred Robin=Sacretary 3

o 54 IdﬂﬁtityAqf Applicsnt: o:éaniaationwﬁakin Applicationt
!

i Halem Industries, Incorporated
J 414 Highpoint Drive
i Buite 206
%‘ i | P.0., Box 1419 -
o ! Cocoa, Florida 32922

6, 'identifieation,qg \pplying Organivation's Prinaipalst

i Norman Halem-President
. Fred Robin=Bacretaty

Normah Halem will represent Halem Industries in communicating with EPA,

I
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Deserintion of the Device (as supplied by applicant)

a) MPurpose of the Devicet This device was developed to improve the
fuel mileage, acceleration performance, vehicle safety and engine
pollution emissions on air conditioned vehicles."

b) "Theory of Operationt The Pass Master Vehicle Air Conditioner
Compressor Cut-Out devicé is an engine intake manifold vacuum switch
capable of sensing the vucuum drop which occurs .in the engine intake
manifold during engine power demand periods and interrupts the
elactrical power delivered to the vehicle uir conditioner compressor
clutch, ‘Thus, the switch, upon sensing engine power demands such
as, vehicle starting from rest, climbing hills oy passing, will
activate, open the electrical cireult providing power to the
compressor clutch and idle the compressor. This will then remova the
5 to 15 horsepowar compressor load from the engine and allow the
vehicle to accelerate in its deiving pattern without the drag from
the compressor. Only a slight effect to the air conditioned comfort
is noted due to the avaporator fan remaining on during this 3 to 30
sacond normal acceleration petiod, Thare is sufficlent stored
cooling in the evaporator coils to maintain cooling for this time
pariod, In the event the driver accelerates too long and is
reminded of his "™heavy foot", ha would ease up on the acceleration,
rostore the air conditioning, and at the same time subconsciously be
retrained to drive for better fuel mileagu." A

¢) “Detalled Dageription of Construction and Operation: Tha  Pass

y Master oystem 18 comprised of a vacuum switch and all necessary

83'

hardwara to affix it to an air conditioned vehicle, The swith
tegelf 18 comprised of a switching element (Honeywsll Micro Bwitch-5
gmpara rated), encased in 4 plastic housing with a 2 inch diameter
thin metal diaphragm eerving as the actuator. 'The switeh is
connsated to the "host system" as shown in Attachment A."

Applicability of the Device (clafsied)s “Pass Mastev iz applicable to ALL
carbureted enpgine venicles, regardless of the number of eylinders,
horsepowar rasing, carburetion, trvausmission, ignition, year, make oy
modal, 1t functions ONLY on engines containing intake manifold vacuums
which vaty as a direct analog to acceleration or engine power demands,
This 1ncludes all carburated engines, some diesels, £uel injected
enginas, and some turbocharged engines. But its muin purpose is for the
carburated engine,

Threa models are provided to euit the three busie types of engines used
1g vahi.ﬁlaa. Buitches ocan also ba fabricated to sult any vacuum
thrashold, "

Models PM4 (4 eylinder enéines;
PMwb (6 aylinder engines
PM=8 (8 eylindar engines)
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The difference in the switch model is related to the setting of the
vacuim threshold, with the higher number switch relating to the higher
vacuum cut=off levels of that switch., Although any switch model will
work in any size engine, it was determined that a better mix of fuel
economy and air conditioned cooling comfort was attained by providing the
three models to suit the tliree general engine typas'.,

Costt No cost information was subinit:ted with the application,

be installed With common toole esuch as & knifa, screw driver, drill or
metal punch as follows!

1) locate s manifold vacuum source rubber tube, This is the most
diffieult part of the installation. A mechanic should be able to
point it out,

2) Cut the vacuum line with the ‘k.nife and insart the provided plastic
tae.

3) TLocate tha electrical wire going to the compressor clutch., Cut with
kaife and strip ends back 1/4 inch.

4) Position the Pass Master case on the wheelmwell in the vicinity of
the air conditlioner compressor, making sute the length of tubing
provided and the electrical wires will reach their iespestiva
cottnection places, ’

5) Drill or punch a hole in the fender well,
6) Screw Pass Master in place,

7)  Run vacuum line from Pass Master to plastis tee, making suve it does
not rest on hot engine parts.

8) Run electrical wire to compressor clutch wire and splice into
aireult, Attach the wire with the wire fasteners provided,

9) Installation is now ocomplete, To check out the system do the
followingt Apply the wvehicle brakes, put car in derive or lst gear.
Have someone observe the compressor eluteh while you gently
acgelarate the ongine. (Let out clutch on standard transmission
vehiecla, but do not let the vehicle move)s, Alr conditioner cluteh
will disengage just as soon as the engine loading drops the manifold
vacuum to the point whare the Pass Masier switch will sense it and
opent tha oluteh cirouit. . '

Pass Master will now automatically turn the air conditioner compressor
OFF during engine acceleration periods and provide the vehisle with
optinum performance, fuel mileage and safety with air conditioning." See
Attachment B for further inatallation instruations. -

Device maintenance (eladmed) "he device requires no maintenance and

will last the life of the vehicle,"

Davice Installation (as supplied b‘ the applicant):s YThe Pabs Master can

T e tda .
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13,

14,
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Bffects on Vehicle Emissions (non-regulated T by apslicant) -

, ™he Pass Master can not adversely atfest pollution emissions of the
vehicle engine in its operating state. Since engine leading is ¥educed

during power demand periods of vehilcle acceleration, the Pass Master will
reduce engine emissions, : |

In the event of hose fallure or aceidental ruptura of the diaphragti or
case, the engine manifold will be vented to atmosphéte through the 1/8
inch IV tubing. The air corditioner will then cycle.to the constant OFF
stata, which the driver should notice and affect remidy. The likelihood
of hose failure is similar to that of the other vacuum hoses in the
engine compartment provided by the vehicle manufacturer,"

Effects on Vehicle Safety (claimed): "Pass Master has a positive effect
on vehicle satety, BSince the unit will remove the compressor load from
the engine during engina power demand periods, such as climbing hills,
starting from rest or passing, it will permit the vehicle to perform as

though it were suddenly provided: 5 to 15 additional hotsepower. This
power 13 being shunted from the compressor load."

Tagt Resulte Bubmitted by Applicant!

a, Automobile Olub of Southexn Califordia
Sevaral tasta wers ruh on a 1972 Nova to determine the air
conditidning buybacks The data from these tests i presented in
Attachment G, o

b, Bartlesville Energy Research Center of the U.8., ERDA, DOE, Testing.
two 1977 vehiales, a Pinto and a Cutlase wera teated on Hot LA-4

tasts at 100°F, ‘Phia test data is presented in Attachment D.

Informationt colleated by E.P.A.

a. A 1978 Pinto was tested using 1975 CVS Fedaral 'fest Progedura (FIP)
téstgg Highway Fuel Beoonomy Tests (UFET), and Hot 2«bag LA<4 tests
at 75°F. ‘

b, 353.979 Chrysler LeBaron Wah tested using Hot LA=4 tests at 75°F and
|
d. A 1970 Budck Regal was tested usivg 1975 FIP and HFET tests.

de ?01275 Plymouth Vali.ani?f was tested using Hot LA«4 tests at 75°F and
0%¥, N

The EPA tast data 18 summa¥dsed iu Attachment E. Actual EPA test sheats
are presented in Attachment B

a, ice, The "Pass Master" device is adequately

ETL A
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Applicability of the Devicet The device applicability is adequately
described in the appiication. It is however hot mentioned that the

Pagss Master" is omly applicable to vehicles with air conditioning

gystems,

Device Installationt - The installation is straightforward and
requives about 15 minutés. No technieal expertise is required. The

only diffieulty is locating a proper source of manifold vacuum. The

installation instructions are cledr and complete.

Device Maintenancad: The applicant's statement that no malntenance

is r_equirad appears to ke corract.

“of Vehiclg‘ﬁmissiﬁﬁa_(ﬁannze.ulated : Instéilaticn of the

';'

Master evice should have no effect on non-regulated

vehiculayr emissions.,

Bffect on Vehicle Safety:t  The applicant’s claim that the "Pass
Master” has a positive effact on vehicle safety by allowing wore
power to the drive train when required appears to be correct. No
safety problems should ocecur with installation of the device.

Test Results submitted by the Applicant: It must be understood when

looking at the test data that the "Pass Master" functions only when
the air conditioning system in a vehicle is turned on. The device
then is supposed to negate part of the fuel economy penalty incurred
by utilization of the air conditioning system. Therefore, the
important characteristic to look for is the "parcent buy-back",
This figure 4indicates the percent of the fuel economy air
conditioning peralty saved by the devica.

1. The Automobile Olub of Southern California Testing., This data
appears to be single bag LA=4 urban cycles and the Federal
Highway Fuel Economy Test cycle. '

The actual testing is not well documented. B8everal important
parametets ara not recorded, ‘These inmclude: (1) ambient
temperature (2) type of AC unit in vehicle, (3) status of
vehicle windows during testing, (4) dinterior cooling fan
status, (5) AC setting and humidity. Nevertheless the data
claarly shows that the "Pass Master" allowed an average of 43%
buy=back of the alr conditioning penalty on one particular
vehicla, a 1972 Nova. The emission penalty of using air
conditioning was also reduced by the "Pass Master". No
speelfic details were available about the specific "Pass
Magter" calibration used in the testing.

2. ‘'the V.8, BRODA Test Data. This test data was taken on two
vehicles; a Cutlass and a Pinto, The tests appedr to be Hot
LA=4 tast cyoles at 100°F, Although not clearly stated it ulso
appeats that the windows were open and the interior circulation
fan turned on thigh, 'The Outlass air conditioning was
declutched 30-36% of the total cycle time; The Pinto with a
10%=12" Hg, vacuum setting declutched the air conditioning
compresgor 27% of the time, Tetperature measurements were
taken at the evaporator outlet aly and the recirculated air to
aVaporator .
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3.

tests were run on a Labeco Electric singleroll Dyno., The difference
in the percant buyback figures between FTP and Hot LA-4 is due to
increased loading caused by the Labeco Dyno at low speed which
caused the Pihto manifold vacuum to reach the “Pass Master" cut out
set point more often, ‘The Pinto  data demonstrates that the
gffactiveness of the deviece depends on 1) driving habits (how hard
accelerations), 2) device calibration, and 3) vehicle vacuum
characteristica, It must be noted that the AC penalty is a small
number in actual wiles per gallon. The percent buyback is well

within the test to test repeatability., Therefore only buybaek

percentages above 20% can individually be takén ag an indication of
device effectiveness: - |

The Chrysler LeBaron (vehicle is described in Attachment G) was
tested in the same three configurations as the Pinto. Only LA-4
tests were performed at ambient temperatures of 75°F and 85°F., A
larger percentage was noted on HC hydrocarbons (52,7 and 47,8%
buyback) and Carbon Monoxide (15.8% and 32,337 buyback)., The NOx
penalty at 85°F ls not understood. /

Confidence levels for emissions and fuel economy were calculated for
both 75° and 85° LA-4s, The levels are given below.

L NOx F.E,

& HC £o
LaBaron 75° Yot LA-4 o7# 67 1 ) 95%% {
LeBaron 85° Hot LA=4 83 80 67 % 75 <

% This readst there is a 97% confidence that HC value with the
device off, AC on, is pgreater than with the device on, AC on,

#% This readst there 1s a 9537 confidence that the Fuel Economy
with the devive off, AC on, is less than with the device on, AC on.

These values indicate that the "Pase Master™ had a small beneficial
iwpact on the LeBaron at both 75°F and 85°F., The actual fuel
econony benefit in wmiles per gallon ig quite low. (.1 tpg and 195
mpg) but definitely there. Overall, fuel econoity improvement way
.68% and 1,3% for the 75°F and 85°F tests respectively,

Tha Bulek Regal (see attachment G for vehicle description) was
tested on the Clayton Dyno using both FTP and HFET test procedures.
The test vesults are given in attachtients B and P, The “Pass
Master" caused impressive reductions in the AC penalty in both
emiseions and Fuel aconomy for this oar. Most noticeable was the
veduotion in Hydrocarbon penalty. fThe fuel econotiy buyback f£igures
of 8.,57% and 18,18% ara small but significant, Numerically, these
fiumbare vepresent .3 mpg (1.96%) and .6 upg (2.73%) improvements in
fual economy.

Confidence levels were caleuldated using notmalized data for the
Pinto and Regal, The combining of the test data for both vehicles

allows a statistical analysis. The confidence lovele are:

. - N
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He €0 NOx ~ E.E.
‘Pinto/Buick FIP 62*% ) 63 0 51wk
Pinto/Buick HFET 68 7 66 59

* This readst there is a 62% confidence that the HC value with the
device off, AC on, is greater than the HC value with the deviece on,
AC on, ‘ i

%% This readst there 1s a 51% confidence that the Fuel Economy with
the device off, AC on, is less than_ the Fuel Economy value with the

device on, AC on.

The results indicate again that the "Pass Master" does have a

positive effect on Fuel Economy and Emissions.

The Dodga Dart (see Attachment G for vehicle description) was tested
using tha LA-4 test provedure at 75° F and 100°F. The averaged test
results show significant buyback in Fuel Economy but very difficult
to interprat results on emissions. The vehicle runs at a very low
manifold vacuum compared to most other cars. Therefore, the Pass
Magter was probably activated more on this cayr than on other test
vehlclas, The HC results show a substantial HC penalty in using the
"pags Master'. The CO results are so varied that no significance can
be determined f£rom the data. The NOz nusbers indicate a small
penaity inecrease when the "Pass Master" Ls used. The Fuel Economy
numbers howevar of 52,04 and 39.13% buyback are very impressive.
The actual HC penalty was 022 gm/mile increase at 75°F and a 0015
gn/mile decrease at 100°F. The fuel economy figures however were .65
miles/gallon and .45 miles/gallon. |

Confidence levels ocould not be wvaleculated on the Dart at B85°F
bacause the Puel Economy variance was zero. Confidence levels were
:uti on the lLeBaron/Dart tests at 75°F data., The lavels are given
elowt

He, g9, Nox E\Es
LeBaron/Dart Hot LA=4 at 75° 53%) 63 ) 57 € EILIT¢

% ‘This veads: ‘There 1s a 53% confidance that the HC value with
device off, AC on, 4z greater than HC value with device on, AC on.

%% This peadst ‘There is an 80% cvonfidence that the Fusl Economy
value with the davice off, AC on, is less than the PFuel Economy
value with device on, AC on,

Summary of EPA Data Analysis

Pha four vehicles tested showed varying tresponse to installation of
the "Pass Master" device, However, the similar direction of
response showa that the "Pass Master! does reduce the penalty of air
conditioning use on fuel economy and emissions for most cars. A
summary table of the buyback percentages is given belowt
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Percent Buyback

Vehicle HC co 002 NOx F.E,
Pinto FIP 0.0% None (=)5.56% (=)8.06% (~)8.7%

Pinto HFET N/A . N/A (=)10.34% (=)5.15%  (+)6.25%
Pinto LA-4 @ 75°F (#)75%2 N/A (#)27.4%  (+)28,0%  (+)25.0%

, LeBaron LA=4 @ 75°F (+)83% (¥)16% (+)7.72% (+)13.48% (+)7.98% 
LeBaron LA~4 @ 85°F ‘ (+)48%  (+)322 (#1717 (=)27.9% (+)13.49%
Re tal FIP . N/A (+)79.6% (+)1.06% (+)32,8% (+)8,37%
Regal HFET N/A (+)90.0% (#)8.7%Z = (+)4.95% (+)1B.18%
Dart Hot LA-4 @ 75°T None N/A (+)51.3% (=~)7.5% (+)52,0%
Dart LA«~4 @ 100°F None N/A {$)41,0%  (=)11.88% (+)39.13%

No wvehicle interfor temperature data was taken, The interior
passenger comfort penalty by sustalned activation of the "Pass
Magter" device was not determined. On most vehicles the penalty
would be acceptable, Only those vehicles which operate for
sustained periods of time below the "Pass Master" activation setting
could experience a loss of A/C cooling. .

Thare are several types of Air Conditioning (AC) systems found on
Amariean ecars. While most systems incorporate the same major
componientsj compressor, condenser, evaporator, receiver=dryer, and
expansion valve, the methods of controlling the vehicle interior
temperature varies. ‘The effect of the "Pass Master" ocompresdor
cutout switeh will depend on the type of system installed in the
vehicla and to what position the AC control unit is set.

Pragant air conditioning systems sense an evaporator coll parameter
Buch as refrigerant pressure or tesperature orf outlet ailr
temperature and use this parameter to control the amount of
refrigerant to the evaporator coil, The method of controlling the
rafrigerant varies. The actual cool air to the vehicle interior is
controlled by opening or closing baffles which control the air flow,
not the refrigerant. There are basically two refrigerant control
systemss

1) The Thermostatic Switch type and the Accunulation Type sense
the evaporative temperature or pressure and turn the compressor
cluteh onn or off ¢to maintain Propar evaporator temperature.
This 18 called the “Oyecling Type®, |

2) ‘the Suction Throttling Valve (S81V) Type, the Valve in Recaiver
(VIT) ‘Type, and Evaporator Pressure Regulator (EPR) Type
reguldte the rafrigerant to the comprassor to maintaln proper
evaporator temperatura. This 1s called the "Continous" type.
The c:mpressor runs continuously when the air conditioner is
turned on. -

Recetitly several vehicle manufacturers have incotporated both
types of control ofi vehicles, then the AC switeh 1s on "Max
Cool", the ocompressor runs continuously., When at Novwal or
"EEN gettings the compressor cycles. - '

)
- r-r----'-'ur-vﬂﬂ'-‘.*'-*: i‘"
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The “Pags Master" device will work best on systems designed to
operate in a "Continuous" mode. During the acceleration modes
the compressor will be cut out by the "Pass Master" device,
S8ince the compressor will run enough during noneaccaleration
modes to control evaporative temperature, the reduced engine
load in acceleration should result in fuel economy savings.

"On "Oyeling" type systems, the "Pass Master msy ol may not

have an effect, If the car accelerates while the compressor 18
not engaged, the "Pass Master" will have no effect. If the
compressor is engaged, the vehicls will accdlerate under less
load with the "Pass Master". Upon completion of the
acceleration the compressor will rus to correet the evaporative.
temperature. The fuel saving will be caused by making the
compressor trun during more effidient enpgine operation todes
(cruise versus accelaration), Due to the intermittent cycling
and the delayed comprassor operation, less fuel economy gains
are expacted on this type of air conditioning system.

The four late model test vehicles had different A/C type
systems, All but the Bulck Regal cycled the coupressor during
the "Max AC" testing. The Regal compressor is inm continuous
operation when the "Max ACY setting is selected. The test data
does not support the differentiation batween the cyelic and
continuous type systems. The largest improvement was noted on
a cyclic system, the Dodge Dart, It is our judgment that the
differentiation is still valid, The data masks the difference
bacause the PM=4, PM=6, and PM=8 were set more appropriately
for some test vehiclas than others,

The largest drawback with the “Pass Master" device is that it
is not optimized Zfor each type of vehicle., A suggested
improvement would be to make 4it's vacuum ocutout setting

‘adjustable and supply 1in the dinstallation instructions an

oparator optimization procedure. This suggestion would insure
that the device operated correctly for each vehisle. With all
of the varied engine sizes, manifold vacuum actuators and
wodifiers, vehicle sizes, axle ratios, and transmissions, it is
inpossible to characterize the vacuum vs, aceeleration rate
characteristics of all wvehicles with just three devices,

The final congideration as to the effectivencss of this device
is a geographic one, ‘The device only works when the AC 1s
used, ‘The yearly fuel economy benefit would depend on how much
the vehicle aty conditioners are used., - =

Por the Dodge Dart which gave the largest improvement in fuel
economy the savings in actual fuel econcmy was 4,04%. 1If an
ownat lived in a warm climate and used his (her) air
¢onditioner 75% of the time, te (she) could see a fuel esonony
bonefit of about 3% An owner in a colder climate wdy use his
(her) air conditioner 10% of the time, ‘The corredponding fuel
savings would only be 0.4% This 18 an optimun fuel economy

gain, The other three vehicles did not show the same amount of =
inprovement, - : : o
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Conclugions '7

The oversll copclusion of this report is that the "“Pass Master" does

* peduce vehicle emissions and fuel consumption by a small but discernible

amount when the air conditioner is turned on.

The amount of fuel economy benefit depends on several factors, The most
important factor is the amount that the vehicle air conditioner is used.
Drivers in warm climates who frequently use their air conditioner may-
exparience up to a 47 improvement in fuel economy when driving in
situations that frequently activate the device. The second important
factor is tha suitability of the device to the particular manifold vacuum
characteristics of the vehicle. The improvement in fuel economy with the
air conditioner on will vary from O to 42 depending on the vehicle and
the specific calibration of the "Pass Master" unit., Another factor
affacting the performance is the type of vehicle air conditioning unit to
which the “Pass Master" is applied, "Continucus" systems should realize
a larger benefit than "Cycling" systems. The £inal factor is the amount
of accelaration=mode operation. The "Pass Master" system will show the
greatest improvement in urban stop-and-go driving. Less improvement or
no improvement will be noted in steady state highway type conditions.

The emissions of test vehicles: :.;unning with the Aip Conditioning on are
genarally reduced when the "Pass Muster" is used. |

A larger general vehicle improvement may be found 1f the "Pass Magter"
wag elther produced for specific vehicle calibrations or the device was
made “field=adjustable" so that 1t cobuld be optimized for each vehicla,

e, G T AR Vgl B iy asabi et oo hiiann e .
N et Pl a2 S e ey o it s £ e 1 o




s,

e T LT TR B v 00 S T e, T T ] 1T 1 TR e T

. T S S

e ey

Attachment A

Attachment B
Attachuaent C
Attachment D
Attachment E
Attachment F
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Schematiec Repfesentation of Pass Master Installation

Installation Instructions

Automobile Club of Southern California Test Data
U.8. ERDA Test Data

EPA Testing Summary (4 parts)

EPA Test Data Sheets

EPA Vehicle Dascription
Copy of Patent #3462964
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Sehematic Ropresentation of Pass Master
Installation. ' ‘
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PﬂSSMﬂSTER AIR CONDITIONER COMPRESSOR CUT-QUT
The HALEM INDUSTRIES PASS MABTER Alr Conditioner Compressor Cut-Out is & precision
vicuumn sctuated switch, factory calibrated to cut off the air conditioner compressor during acculera
tioh periods tuch as starting from stop, elimbing hills or passing and turn it back on during decelerss

tion or cossting, This will relieve the eagine from Its power robbing, fust consuming, pollution causing
burden and restore full vehicte performance to levels of ron-aie canditioned vehicte standards. _

AL INSTALLATION INSTRUCTIONS

1. Select & mounting position for the PASS MASTER on the side
wall, tander well or tre wall of the engine compartmant, as far
as practicabid from any heat produting source. The mounting
surtace must be Hat to avaid warping the plastio case,

_osd) L 2. Make sure the PASS MASTER tead wire will easlly rtach some

A point on the stectrical wire leading to the air conditioning cons

pressor eluteh, ,
EANSURRTON 8. Make suré the rubber tubing will reach some point on the intake
nadtnd 7 fnanifold vacuum Hine, This can usually be found near the carbu-
NP patar and can be |dantitied by the rubber o¢ metal tubing routed

10 vatuuln accestories of to & port on the distributor advance

"ﬁ"“"r' mechanism,
b g “any 4. in the event compressos cut off duting idle is desired, use the
oh o vacuum soutce above the carburetor butterfly vatve, (Bome cans '
may not provide this vasuum sourcs.)
e B. it comprassor off at idle is NOT desirad, riaks sure the vatuum
uAmboLE soures setected I below the carburetor butterfly valve. This
‘o I: vacuum source is the same a8 the intake manifold vacuum. If not
N sute whete the vecuum source is losated, your gas station attens
dant can point it out, : .

—— 8. Drilt or punch two holes to fie the PASS MASTER and mibunt it
with the shest mata) scraws provided, If the surface i trrdgular,
onie seraw tightaned snugly will suttice to keep the unit in place

LD A eon and yet hot permilt warping of the cuse,

9. Cut the slettteal wire leading to the comprdisor clutch, steip
ahout 3/8inth of insulation off the two teads and attssh the

PASS MASTER 1sad wire using the wire nuts provided.
8. Cut the vacuum line to the vacuum source, insert the tee pros

LAS 10 vided and conect your PASS MASTER with the provided rub
ber tube, 11 your car has a thetal vacuum line, cut two one inth
pieces from your rubber tublng and use thase to splice the tee

¥3°23‘}‘ N}ml ~ into the iina. o
TOR 8, Your HALEM INDUSTRIES PASS MASTER ComprassorSuts
T, W Out I8 now ready for use and should require NO adjustenants. i,

ENCR however, your car I8 equipped with 8 simuitaneous hest/eoo!
\ mix, climate control system, you may lisve to adjust the tems
perature controller to compansats for the cycting off of the alr

conditianer compratsor, Teial and error witl detesrtine the optis
pAUm setting.

Your HALEM INDUSTRIES BASS MASTER was designed to fungtion on il internal combustion ane
gines, including yours, $0 tollow our Instatfation insteuctions caratully and dnjoy its benafis,

INCRENSES ENGINE POWER FOR MANIMUM
ACCELERATION WITH AIR CONDITIONING

SR TS GO AT ST TN 838 TeTD

WAL A
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19 Attachment G

HEADQUARTERS: 2608 SOUTY FIGUEADA SYREEY » LOS ANE“LES. CALIFORNIA D0007
MAILING: #. 0. BOX 2880 fER!l nl. ANNEX o LOS ANGELES, CALIFORNIA 90086)

THOMAS A TAPPENDEN. SUPERVISOR
AUTOMOTIVE ENGINEERING DEPY.
arh .62

2ufi MNG? | - April 4, 1977

Mr. Norman Halem ‘ ‘
Halem Industries, Inc. '

P. 0. Box 1419

Cocoa, Florida 32922

Dear Mz, Halem:

Additional tests have been performed to evaluate the Pass Master Device.
Details of these tests are:

Tegt Vehicle = 1972 Chevrolet Nova « license #321 EXM.

Test Method - Emission and fuel consumption data was developed using the
‘Pederally approved test procedu.e. The vehicle was operated from a cold .
start for each test. Engine dwell, timing and idle aper'! were not changed
batween tests.

The test results: = Emigsions Fuel Consumption ;
Grams/Mile . Miles/Gallon

Test $725 without 0,87 11.26 1.96 10.36 ' 16,89 22,564
Pass Master Device
Alr Canditioning O£f

Pest $726 with 0.80 12,65 2.34 10.06  15.44 11.91
Paus Mastayr Device .
Ale Conditioning On

Teat #727 without 1.1} 17.86 2.57 9.57 15,04 11.43
Pass Master Device .
Alr Conditioning On

Bnolosed are coples of the previous test results. If you have any quastions do

not heaitate to contact me.
Yours truly,

m»tuw 7_“ »mu:( W

'I‘homn Ae Tapps ndan

TAY /gm | , - S
Attachmeant ' \

Automobne Club of =9uthern Callfornia

HC C0  NOX Urban Highwsy  Composite
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In reply refer !
to: T8C=332 -

My. Norman Halem

22

U.S, DEPARTMENT OF TRANSPORTATION
TRANSP@RTATION SYSTEMS CENTER o
. RENDALL SOUARE
CAMBRIDGE, MA 02142 , \

August 3; 1977

Halem Industries, Inc. :

PO Box 2419 -
Cocva, PL 32922

Deay Norm:

Bnolosed is a copy of a letter from B. #. Booleston of

partlesville BEnergy Research Center,

to Walt Harriott,

containing preliminary resulte of tests conducted on a
1997 Pinto and Cutlass to dwytermine the effects of your
air conditioner sut-out deviece on fuel economy. When
T obtain results of further tests (inoluding emissicns
data), I will forward them to:you. Although the results

are preliminary,

Enclosure

we expect & final report in October.

;. Cordially,

F ." | .

| )@‘!m VTR
. K, J. Bray

¢ ‘

Attachrent D

-~ et e R e i o




| C UNIVED SvATes
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

BARTLESVILLE ENERGY RESEARCH CENTER
' RO.BOX 1398 -
BARTLESVILLE, OKLAHOMA 74003

July 15, 1977

Mr. Walter Harriott

Department of Transportatfon |

Transportation Systems Center = v
Kendall Square .
Cambridge, MA 02142

Dear Walts

As promised, enclosed are updated and corracted tables of data from
the ambient temperature effects project. The A and B tables, "Cycle
fuel economy and emissions, . ." and "Cycle fuel aconomy at approxi-
mately 1 mile intervals. . ." are from the same source as the data
sent to you with my letter of June 20, 1977. The tables have received
preliminary checking and errors corrected; however, they are stiil
subject to minor corrections. The additional C and D tables presant
temperature data during the cyele tests and fuel, torque, and tempera-
ture for the steady-state tests. A further description of the tabular
materfal 1s enclosed as attachment No, 1, | :

A1so enclosed as attachment No. 2 are results of tests. with the afr
conditioner disconnect device., 1t was intended the davice he evaluated
over the full cold start through the two highway eycles; however, it

was found that the tests would have to be replicated at least three

times and evaluations made at all conditions within a, short time frame.
That 1s because we are attempting to determine a possible fuel savings
approaching the repeatability of the test, Therefore, 1t was decide

to repoat the tests as used in the preliminary evaluation (my letter of
April 11, 1877 to you) but using the weatherized chassis dynamometer at
wmnmm.nmmumnwmumumwmmumu
the test vehicles and the hot transient and stabii{zed cycles of the 75
FET used for the dynamometer driving schedule. The procedure consisted
of driving the vehicle on tha dynamometer at 80 mph until the oil tempera-i
ture-agproached equilibrium then taking bag samples for FET stabildzed i
and hot transient cycles with the following variations: |

3 -=%. Afp conditioner on device off

'f
5. 0 o
4, o off 1 " off
5. W on Y off
6. " on " on
7, " off " off
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Mr, Walter Harriott o2 “iduly 15, 1977 i
) The data aré shown fn attachment No. 2, pages 1 and 2. The Pinto is f
scheduled for retesting with a vacuum switch adjusted to increase the >
air conditioner "off" time. The temperature data shown should be used - B
) ~ only as an indication of the magnitude of loss in cooling effectiveness 5
- as much more attention to thermocoupie placement and air velocity would B
‘ be required before they could be accepted as a measure of cooling effective-
+ Ness. : . .
Sincerely,
- JL B Lt
Guon K& )
8. H. Eccleston
Research Chemist
Fuel/Engine Systems Rasearch
. Enclosures: . | 1
i As stated - 3
r |
| { 3




Mr. Walt Haeriott Attachment #2 July 15, 1977

 Cutlass #158

Air conditionir off...euiied] 13.64 | 14.12 . 13.88
Afr conditioner on | - .

plus disconnect.scveesasss] 12,67 | 12.88 - - 12,78
Ar conditioner of..vvesvres] 1154 | 11,55 | 11,40 11.50

Air conditioner off - on = 13.88 « 11,50 = 2.38 mpg = 17.2% of off mpg
Air conditioner off + on with disconnect = 13.88 « 12.78 = 1.10 ¢ 7,9%
of off mpg *
17.2 « 7.9 = 8,3% savings in fuel economy

or
Atr conditioner off + on = .0720 gpm - .0870 gpm =« .0149 gpm to run air
contitioner = 20.7% | |

A{r conditioner off + on + disconnect = .0720 - ,0782 gpm - .0062 gpm to run
afr conditioner with disconnect = 8.6%

20.7 -« 8.6 = 12.1% savings in fuel consumption

NOTES: . |

a. Above for hot transtent plus stabilized phases of 1975 FEY -

b. Disconnect davice deciutched air conditioner 30-36% of total cycle
Temperature of test cell was 100°F :

S .
d. Temperatures at air conditioner outlet with all vents open and high
fan speed

Afr conditioner on . oubtside atr to evaporator b70

Atr conditioner on . regirculated air to evaporator 440
Aty conditioner on 4 device sutside afr to evaporator . 660
Afr conditioner on + device recirculated air to evaporator 580

P S
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Mr, Walt Harriott O duly 15, 1977

Pinto 4156 - 27% off

o

’ e T 5§ CJC1ES OF FET, 1D -
.ﬁ_ﬁﬁ?%ﬁ%d__ﬁ,iﬁggai S 5t /n_

o 3

Atr conditioner off.vees. | 6 | .97 1.02

Ay condftioner on '
disconnect oN.veevvnnee 18.31 3 +165 50

Aty conditioner off - on = 19.86 = 17.18 = 2.68 mpy . 13.5% of off mpg

. Afr conditioner off » on with disconnect = 19.86 - 18.31 - 1.55 mpg =

7.8% of off mpg 13.5 « 7.8 = §.7%
oy A
Air conditioner off - on = ,0804 « ,0582 = ,0078 gpm required to run

-atr conditioner = 15,64

Air conditioner off - on with disconnect = .0604 - .05646 = 0042 gpm
to run air conditionsr = 8,3% | .

18,6 « 8,3 = 7,2% savings in fuel consumption or 54% of fuel to run
air conditioner recovered

NOTES:

a. The above for HTY + § cycles of 1978 FET

b. The disconnact declutched the air conditioner 27% of cycle

¢. The disconnect turned air conditionar off at 10" Hg on at 12" Hg

d. The test cell temperature was 100°F - a
The air to the air conditioner evaporator was n 108°F

e,
f. The temperature at center air conditioner vent with all vents open .

fan on high was:

Afr conditioner on outside atr to evaporator 640
Afr conditioner on + device outside atr to evaporator 689
Atr conditioner on + device recirculated air to ovaporator 589

:‘:\'!_

3k
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Me. Walt Harriott

Cutlass # 158 HOT TRANSIENT AND STABILIZED -

Date  Test #  Fuel Econonmy Fuel co HC NOX

(mpg) (arams per mile)

Air Conditioner OFF

6-30 ob 204 2.84 .-
6&30 | ;gO? : 12 - 198 2.1 .gg
Avg. 168 201 2063 +33

= S
lnin
L3~

Alr CGonditioner oﬁ wimg Disconnect deviea.

6-30 0 12.68 220
aago 3§o§ 12, 91 216
Avg. 12.8 218

31 2.98
32 2.%9

WL
* & »

W io X
~3\Rtn
W
o
o
¥
v

Air Conditioner ON

6-30 7502

6+30 0

&30 4202
Avg.

b6

+ 36
+40

s P L
ol ol ] e
U U
B0 O\
NN
-+
Y=
W~ O
- B =
W LUy
ORI
NN N
[ ] .- - -

- ® & »

SUMMARY
A= (On"orf) w2:37 b2 6.?3 07 100?

B® On e (on N
with PM’ i, 29 ‘25 5, 99 08 s 2“

% Recovered =

(B« A)100 8l . 60 89 124 22

ﬁ Redustion w )
(B = on)100 11.2 10.4 64 20 9.2
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iR
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Mr, Walt Harriott
Pinto # 136

Date  Test #

HOT TRANSIENT AND STABILIZED

Fuel Economy Fuel

(mpg)

Air Conditioner OFF

-13 7536
;~13 7533
Avg.

Air Conditioner ON WITH Disconnect device.

7«13 7539
7~13

20.3!
2
19.43

18.54
18.26
18.22

Alr Conditioner ON

7-13 7538
713 7534
. - AVg.

SUMMARY
A = (onwof?f)
Be On e« (on
: with BPWM)
% Recovered e
" (B - A)100
% Reduotion =
(B - on)ioo

g el
*JuJ~I
L by
=20 N

“2002

«0.93
46

543

12

1
1

5.2

(H

_.Hc

NOX

(grams per mils)

9.11
20.73

14,92

13.
19:36
17.06
16.00

9.18

8.10

86
336

5
1051

.88

2

82

el
* & =
O
Sak~J €O

0.25
0.31
124

274

N IO =
O o3
== 00D

?&.-
AR
AL

NN

NN
- & @&
=3 O0~3
NO~JF ks

0.78

0.19

24
6.8




i3
g -
= \
=1
-5 -
£ R iy i o e e e e e L T ) MY R bt
r’.g Vo
PR

P A s A R i ek sl S g )

Date

10=25+79
10=31-79 80~0391
11=1=79  80«0393
Parcent buybachk

Tast

80=0305

B. HFET

10=24=79
10=31=79
10-26=79 80-0308
11=1=79  80=0394
Parcent buyback
C, Hot LA=4

10=29<79 80=0309
10=29=79 80<0397
10-29-79 80-0312
Parcent buyback

80-0304
80=0392

o
.27

v22
0.0%

+02
03
.02
202

13
A4
W17
(+)75%

Passmaster Teéting

4 410
6 467
4 464

N - 324
ol 357
.8 349
2 356
#® (+)9.382

6 386
N 431
1.3 . 448

(*)27.4%

*Numbares are too low for meaningful analysis,

*#*Quegtionable data.

i TR L S WS R - SO N R P il gl o oza oo _ T SO S A TP | 2y gt
AT ST S SRR L & S bbb e i o St e S5 TR L P S Tt ol I S L T TR P SR T I Y R T A TR P = i

& sdn i Y S i P £ D R PP

(=)5.56% (=)8.06%

EuEs

2102 )
18,7

Nox

o71
1,38
1.33

(=)8.7%

48
1.50
o 62%%

1.45
dek

27,3
24.8
25.3
24,9
(+)6.25%

.92 22,9
.10 20,5
1,17 19,7

(+)28,0% (+)25.0%

«-gonfiguration

18,9

AC off ‘
AC onj Passmaster On
AC on} Passmaster. Off

AC off k",
AC on, Passmaster On ;
AC on, Passmaster On

AC on, Passmaster Off

AC off :
AC on, Passmaster On ;
AC on, Passmaster Off ';




by e i DT UL Sy
osTm e

Date

11=7=79

11=7=79

11=7-79
11.7~79
11=7=~79
11=7=79

 Chrysler LeBaron
A. Hot LA=4 Data at 75°F

Taest # HC Lo
800462 +699 44735 -
800463 +635 44469
80-0464 736 7.008
80-0465 735 8.590
80=0466 +701 7.875
800467 +682 6.716

% buybaek (+)52.77 (+)15.8%

B, Hot LA=4 Data at 85°F

1 1=8=79
11879
11879
11879
11879
11u8w79

80-0480 769 6,483
800481 728 6,716
 80=0482 963 15,081
80-0484 1,218 22,31
800485 967 15,580
80-0486 884 13,990

% buybaeck (+)47.8% (+)32.33%

30

544
549
588
385
385
582
(*)7.72%

524
526
561
558
566
555

(*)1071%

Nox

1.569
1.554
1.955
1.832
1.874
1.824

(+)13.482 (+)7.98%

1.375
1.386
1,661
1.444
1,573
1.628

(=)27.91% (+)13.49%

F.E,

Py

16.04
15,85

14.74

14,73
14.78
14.88

16,50
16,35
15.08
14,88
15.03
15.32

~ AC on, P.M, off @ 85°F

Configuration

AC off @ 75°F

AC off @ 75°F :

AC on, P.M,off @ 75°F
AC on, P.M.off @ 75°F
AC on, P.M.on @ 75°F
AC on, P.M, on @ 75°F

AC off at 85°F
AC off at 85°F
AC ofl; P.M. off @ 85°F

AC on, P.M., on @ 85°F

AC on, P.M. on @ 85°F




1
31
" Buick Regal
A, FIP
‘Date  Test ¢ HC, o ¢o,
| 1le7-79  80-0447 .85 8.5 455
1 11=8«79 800449 1.09 17-3% 549
11«15«79 B80<0451 «73 10,4 548
% buyback (+)114.0% (+)79.42
B, HEFET
i 11=7=79  80-0448 08 o 349
; 11=8«79 800450 19 ba7 395
: 11=15=79 800452 +09 1.1 391
P % buyback * (+)90,0% (+)8.7%

% Numbers too small for meatingful analysis,

Nox  E.E.
1.18 18.8
1,79 15,3
1.59 15.6

(+)1.06% (+)32,8%2 (+)8.57%

1,30 25,3
2,31 22,0
2,26 22.6

(+)4,95% (+)18,18%

. ' . —:~"
et ool L

Configuration

| Iy
AC off i ;': 1. '
AC on, Passmaster oif -
AC on, Passmaster on ‘

AC off
AC on, Pagsmastey off
AC on, Passmaster on
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Dodg natt
A, Hot LAﬂQ at 75°F

Date

11=27-79
11=27=79
11=27-79
11=27-80
11=27=79
11-28=79

B, Hot LA=4 at 100°F

12a1=79
21=1=79
12=1-79
121179
124179
12=1~79

ﬁést {

80-0772
80-0723
80-0724
80-0725
800726
80=0727
% buyback

80~0793
80=0792
80«0791
80-0790
80-0789
800788
% buyback

HC
492
491
400
+408
.518

510

(=) 1252

312
+303
«356
152
+302
310
(“)97-2%

Co

o177
314
+338
«120
158
+234
%

+243
+210
+292
»208
212

1.59
*

Pt T DR Ll

32

505
504
548
339
524
523
(+)51,32%

525
521
365
559
546
546
(+)41.,0%

% Numbers are too widely spread for accurate analysis.

1
1,48
1.82
1.83
1.8
1.86

1,93
2.00
2.67
2,61
2.78
2.66

(=)7.5% (+)52. 0%

16,7
16,9
15.5
15.8
16.1
16.1

«-11.85% (+)39.13%

) _ i
Conf iguration

AC off @ 75°F

AC off @ 75°F o
AC on, P.M, off @ ?5o
AC on, P.M. off @ 72 F
AC on, P:M, on @ 75o
AC on, PM. on @ 75°F
AC off at 100"?

AC off at 100°F o
AC on, P.M. of @1000?
AC on, P.M. of £ @100 F
AC on, P.M. on @ IOOOF
AC on, P.M, ont @ 100°F
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Attachment G ‘hghu;z; i
Test Vehicle Dascription. | ‘
Chassis madel/year/make 1978 Ford Pinto
Engine ;
Tﬁai-liitliiﬂll!_iillIa-a R l " ) : ‘i-“.l
bore % Btr@k@ e e e 4 s s & 5.8 s a 3,781 330126 . 7 o ’.\l
diﬁplﬁﬁéﬂéﬁtua s s s 5 s 8 o s s s s 243 Liter . T - ..
compression vatio . « 4 v 4 v 4 0 0 9.0 . - 2
waximum power @ ¥pm o o 4 s « s o 88 hp @ 4800 rpm _ -
fuel mtﬁfiﬁg B % 8 & 8 & & 88 8 F@Edbaekg alectronic - "
fuel requivefent + + o s 5 4 o & s Unleaded. tested with indolene IHO unieaded
Drive Train |
transmission t?pe RN A _
s s & o 8 » o » 2750 1bs,

BOR ' S
Ay Injection , ,
Dual Oxidation Catalyst

-3
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. Test Vehicle Description ‘ | = ;5'
Chassis model year/make=1979 Chrysler LeBaron | '= .
Vehicle 1.D, FM41GOF150032 4
Engine >
type s e s b s o ¢ o 5 o s s o Otto Bpark, V=8
bore % ﬂtrﬁke_‘c ¢ o 5 o b 6 8 s s u 3:91 % 3,31 1ﬁl99 3¢ X 8401 mm 5
displacement + o « & « o « o+ « » + » 3180ID/5211 CC Y
compression ratlo .+ + + & » 4 s o+ o 8,613l | s
maximum power @ Tpm o o+ o ¢ oo b s 145 hp/lOB kW 3
fuel metering . « ¢« s ¢ &« ¢ & + o+ « 2 Venturl carburetor =
fuel fequiremﬂﬂt PR R W T W S S S Uhleaded. tested with Indolena IHO uﬂlaaded 1{& A

Deive Tradu

transmission typé
findl drive ratio . . .

-
-
-

Chassais

EYPEB & o+ 5 2 2 4 2 4 o
tive size .+ + 4+ 4+ & o
ceurb wedght + o s 4 4
inartia ﬂﬁiﬂh? b s s o s
passengey capaclty ¢« + o

~ Emission Clontrol Bzégem

basiec type + « + ¢ o 3

- & » = o

sgaéd lockup automatic

lri-ii 520

s+ s s-» o & door sedan -J
¢ s s+ s FR78 X 15 : . ‘ i
v s s s s 3660 lb/1660 kg. - 8
¢ o o o +.4000 1bo

s o 6 04 b i

s s+ o o+ EGR | o | C - fgj-
Oxidation catalyst -
Alr Injection
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Test Vehiele Description |
- Chagsis model year/make=1975 Dodge Dart
Emigeion Control System-Air Pump, catalyst EGR , 4
t
!
Engine
LYDE & ¢ o 2 ¢ 0 % 5 0 0 8 0 e e . Iﬂliﬂé’bj 4 Gyala
‘ bote & SthRE s o 8 o b b s v s o s 3440 24,125 1,
" displacement + v ¢ « o o s 0 s s o & 225 C1d/3687 co
comprassion ratdo + « 2 v & 4 ¢ o 0 Bedtl
fuel meterIng « ¢ « « 4+ s o s o o 1 Venturi, cafburatar _
fuel requivenent « « + s s & s sie s Unleaﬁed. tested with Indolene IHO unleaded
Deive Train | o i
‘trangmission type o+ ¢ o 4 4 o+ & s o« ) spead automatic
final dedve vatlo .+ & v s o &+ » ¢ & 2475 i
Chassis | - y
type........;..a...;.lsduoraedanw
tire size . S N R I Y S Y S S S W | D78 X 14 , '
inert:la Weight » o“ b 8 B b 2 o s 3500 1b9i _g’i _ if AP
passengar capachty + » ¢ 4 s 4+ 4 o s 6 o o SRR
Emlggion Control stteﬁ' i ;
basic ~.';ype‘. O S T S S S S T S T T Air Pump E "
‘ b ‘Oxidation cataiyst : B
y EGR ' 3
! | Calibrated to 1975 Oalifornia Standards ' g




B r 89 :
} 4 of & :

e - - Test Vehicle Description .
1 - Chassis model year/make-1979 Buick Regal 3
| g} : - Vehicle 0 4347491123351 o L s

Engine

LYPE o o o o s o & ¥ 2 2 & s & & . s Otto Spark,-VﬁB
bl?l'e RBLLOKE & s 4 o b o v s s o 0 308 % 344 dn,
displaﬁemeﬂt s 4 8 8 6 8 8 b 0 s e s 3.8 11"391"231 CID - h
compraegsion £atio + « 4 s ¢ 4 8 4 s 8.0:1 _ ; . '..
maximim powar @ EPIE 4 o 8 4 4 s 8 8 115 hp/Bﬁ R W@ 4800 pm : B
fuel matering . 4+ ¢« ¢ ¢ 4+« 2 Venturd carbupetor ¥
fuel requirement o+ 4+ 4 s & 4 s ¢ 4 s Uﬁieaded. tested with Indolene 1HO urileaded K.
Drive Train | fﬁ

g transfilssion tYPE 4 4 4+ 4 2 s s s 3 Bpeed attomatile 2

$ fi{ﬂﬂl drive ratio .+ s+ s s+ s & s & . 2,40

Chassts -

A LN EEE R r + + + 2 Dr., Bedan

! tive Bize 4 4 4 4 4 4 4 s 0w s o s P 1O5/7S R14

, eurb we;tght s b & & & s 4 s b s e s 3312 1b/1502 kg,

/ ‘passenger capacity + ¢« ¢ o+ 4 v 0 4 4+ 5 ,

f Emisiion Control Systen :

Bl © basdo tYPe 4 4 s s v v s s 4 4 s+ o EGR Oxidation Catalyst | -
E - Oxidation Catalyst ' B
b | Alr Injection 3

g : i
i | : f- J :f”
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R B 3,462,964
AIR CONDITIONER CONTROL MEANS RESPON.
SIVE TO VEHICLE ENGINE POWER DEMANDS
Ralph K. Haroldson, Dullds, Tex.
(8725 F. 3rd Place 8., Tulsa, Okla., 74138)
ed Sept, 12, 1967, Set: No, 667,176
- Fat, 1, B6OW 3/04; Hoih 35734 |
U €L 62133 - Clatus

ABSTRACT OF THE DISCLOSURE
A system for automatically shutting off aa sutemoblls
atr conditionsr {E the full power of ths automobile engine
is ‘needed including a vasutm line connesting the auto.

moblle intake manifold with-a pressura-rasponsive switch
having a fexible, conedve cover, & normally open mileto

. ‘switeh With Its operating button adjadant the concave

cover, and oparable by Inward movament of the cons
cdve cover, & 58t screw for adjusting the position of the
micrdo switeh telative to the concava covar In a hotle
zontal direction and a set soeaw for adjusiing the position
of the micrs switch relativs to tha coneave cover in 4
vattical direction, a soures of elecirical power leading
1o the préssurasresponsive switch, a soutcs -, -&lestrioal

-power passillg [rom eléetrival switch to tus operating

clitteh of an alt-conditioning cvimpressor and an dperative

G United States Patent Office

e d

_ Patanted_ Aug. 28, 1989

g

" comes the problems snd dsficisncies polnted dut above,

It is another objset.of the presént invantion to provide
an improved switsh for an auto alr.condltioning systsm,

- A further abjict of the prassnt invention {8 to provide an

(1]

15

80

28

sodnestion batwesn the cluteh and tha alr conditionsr

compressor, In an altsrnats arrangement, an arm i3
cotinacted to the .accelsrator and the drm I8 positloned

10 compress the convava covar of the switeh when ths

accelerator Is approashing the full powsr position,

Cy "

Fleld of the lnvenlign :

‘The prassnit invention relates to an auto ale sonditioner
switch, In a more specific aspest, the prassnt lnvention’
. relates to a simpls alestrieal switeh and a systam for autos

m!ag?‘ally apsrating an automobile air conditioner there.
Whil, | '
' The ptior art ¥

8o

40

It !s:a well-knawi fact that automobile alr condition.e .-

tequite a substantisl gortion of the powsr of tha autos
raobils engine for thelt operation. ‘This power taguives

‘mettt of the alr condltioning system 18 pasticulaply trotiblas
, tome and dangerous when & high lavel of patformance is
- ecessarys Fot examiple, when one s attempting to pass

tnothes car, 1t Is exttamely Important from g safety
siandpoint that tha full power of thy engine be availabla,

While a niimber of cOmplex systams have besn provided

for speeding up the engine under thess dircumstanses,
this duas nat provids an adsquate answep since thera is a

- goiat at witich tha engine ¢hnnot ba spseded up and this

0 imade to handle Goth the air-conditioning system and
the full power loud of the automiobils, Secondly, sven
thotigh ths angine riight be spetded ur to handld both the

ir coaditioner nnd the full ruw ond of the ehgine,

& opuration of & thermostatic suilteh on the alr condls
tioner ean pesult in sudden shanges i the load, Purther,

48

s0

88

00

whils & wils vaﬁetne ‘swifches have been proposed for
all &

(his and like use, all such/switches appaar to be unduly
conijlex and expensive,

Sumtttary, of thy Invention
. 1rds therefore an objést of the pressnt lnvehtion to

]

prafids an Improved switch and sutomatly switching

0 the engine,

~hear its full capachy, the manifold pressite appronches

syslim for an automobile ale conditionet which overs

improved systam’ for shutiing off an automobile ajr.
conditioning system when full powsr of ths angine s
requited for auto opsration, Another and further objeot
of the present inventlon is to provide an improved sys.
tem for automatically shutting off an auto alr conditioner
whan the engine Is agerated at o point approaching its
full power capagity, Still another objsct of the prasent
invention Is to provide dn fmproved system for sutomans

“cally shutting off an auto air conditioner in rasponse to

an increase in the intake manifold préssurs of the engine
dbove u preselected polnt, Another and furthee object of
the present invantion is to'provide an improvad switeh
wherain a flaxible eonﬁave surface forms one extarior
wall of the switeh, Another and further objsct of the prege
ant invention Is to provids an improvad switsh whetéln a
flexible, concave element forms one extetlor wall of ths
switch and flaxing of this element degresses the plungsr
of a doubla-thtaw, snapsaction electiieal switeh, :
BrieRly, the presant inventlon {nvolvas a systam for
turning off an auto air condltioner when full powar is
required for operation of the auto, incltding means fop
sensing a4 pradeterminéd condltlon of the automobils
engine as maximum engine power is apptoached amd
switch méans responsive to the sansed condition to I
tetrupt the electrical cireult to tim +lr conditlonsr whan

sald predstermined condliton Is sansad,
Brief description of the draiwings

In aveordancs with the drawings, FIGURY /1 shows
the system of the pregant lnvention in schematié forms

FIGURE 2 shows the operation of the switeh of the -
%rﬁsénit invention by diffareht actuating means than $1G<

}
FIGURE 3 shows one form of the switoh of the pra.
et inventlont and -

FIQURE 4 shows anothar form of the switeh of the
prasent invention,

Desaription of the preferrsd .ambﬁdlments

Referriig now o the drawings, FIGURE | shows an
automobile engine 16 having a bait or other sppropriate
trangmitting means oparatively connedting the engitie to
ofie ¢lement of ths ciutol 14, Tha other element of the
clutsh 14 1s, In tuett, eoupled to an alr-¢onditioning soms
pressot 16, Comphessor 16, of coutse, has refrigsrant
passing to and frem the unit through refeigsrant iinas
18, The cominuouslg rotating elsment of clutch 14 la
electrically actuated by powsr teansmitted from 4 power
soutes through lines 26 and lines 28, Torming a part of
the engine 10 Is intale masifold 20, In opunt communiens
tion with intake maniteld 20 is seotion Line o vasuum line
22, The other end of vacuum line 22 Is connestd to
pressure-responisive switth means 34, The pressure.
tesponsive switch means 24 is mounted i llnes 26 and 28
in & manner such that the switeh will make snd break
the direult betwedn the source of power and the als
conditlones cluteh 44, - '
_ In the opetation of this form of the pressmt invention,
the %rmunompmm element of pressuresrespdisive
Awitch means 24 senses the lntake manifold brastuve of
Whan the throtle is opsrted up th a point

stmosphetio pressurs, The pressuitesreApunsive eleries
santes this enﬁdltidn and mgondg oA gmelemd gmf
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permit movement of the operating element of sald switch
means toward and away from the floxible wall of said
gontainer, -

12, A system In nevordance with clalm 9 wherein the
switeh misans Is adjustably mounted on the container to
permit movement of the operating slement of said switch
means laterally with respect to the center of flexure of
the fexible wall of sald contaner and to permit movas
ment of sald opsrating element of sald switeh menns

tr

...- ' ' N 3&4(32.964 C. : _ -

* 11, A system in accordance with claim 9 wherei‘ga the .
switeh menns s adjustably ‘mounted on the contuiner 4o -

‘40
towatd and away from said flexible wall of sald container,

o
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¢ ‘suts, By this rasponss, it agtuates the switch element of
* the pressurasresponsive switch menns, turny the switeh

off and thersby lnterrupts'the powsr to the alr conditoner .

clutch 14, Although the manifold pressurs remabis at
this relatively high peessurs (near atmospherie) for only
4 small fraction of the time, this feaction of time ocours
when full power of the engine Iy needed most, yuch as
when attempting to pass another car, ete, When the
manifold pressure agaln drope, this I8 sensed by the

/prassurestespoiisive element of tha diviich means and this
. stement responds t© the lowered préssure to actudte the
“alectrleal switch and again close the ciecult between the

powur soutrs and the ale conditioner compressor, _
FHSURE 2 of the drawings shows an altarriats means

- of l-;:B;;ratiﬂg the switch., However, befote discussing the
-de

10

13

of FIGURE 2, It Is beileved best to discuss the

. -construction of the switch of the present nventlon whiett

actually can ba pressurastesponsive or opsrated I ‘an

~ appropriate arm machanism,

Specifically referring to FIQURES 3 and 4, th.  switch
of the peesent {nvention ls made up of a balu eldhent in
the general shape of a clecular can bottom 30, a vacuum
line 33 In open communication with: base 30 and destgs
nated as vacuum lins 32 leads to the énpine manifold
where the manifold pressute is the condition sensed, The
switch has a generally condave cover 34 whiol Ats tightly
over the base 30 to form an alftight codtalnes It is
obvious at this point that the cover 34 may be volgave
or convex and that the concavity ot convexity map be
{n the base rathar than in the cover depending.on low
the unit {s to be mounted. Further, whers mechanival
operation of the switch Is desirad, the vaguum line 32 may

20

4 L 20t4% V.

is tiened off, When the accelerntor is ralensed, the switch

again cloges and the air condltioner may operate normally
in response to the thermostatle switdh,

Whils the present inventlon hus been described with
referance (o specifie illustrations nnd’ specific examples,
it il.v. tm understood that these nre itlustrative only,

1 clafm:

1. A system for automatically shutting off an autd
ageessory adapted to bs deiven by the engins of said auto

when the operation of sald engine aporoaches its. maxh

mum capacity, as indlcuted by a praseistted high pressure

in the intake manliold of said enplne, comprising) sensing

means, opsrativsly connected to tald Intake manifold of
sald engine, fov sensing sald preselected high prassures
and switch means operatively coupled to tald sensing
meatiy and operable by sald sensing means, {n a marney
such that sdld-switch means is opensd when said sensing
means sanses said predetsrmined high prasstire, and operas
tively connecting sald engine to sald accessory. whetaby
sald accessory Is operative or non.operative as dictated
by satd switch, _ o

2. A system In gccotdance with ¢laua 1 wharsin tha

. prasslected mandfold pressuts ls a prassute approaching

25

30

be afiminated, Mounted within the snélosure is a micro -

. switeh 36 having a plunger 38, In the Instance shown in

FIGURE 3, micro switch 36 Is a normally open switch
and wh:. ths sover 34 s depressed elther miechanically
or by drawing 4 vactum through line 33, the plunger

. 38 will be d:gressed. closing the circult in which switens

25 is motnted, Switch 36 {3 mountsd on a bracket in a
mangee such that {t may slide to the tight ond left a
Hetted amount, This bracket (not showd) Is positioned
bahind switch 36 to permlit movement of switeh 36 in-a
variloal direction, In tha varlations shown in FIGURE 4,
the switch dan only be pressuce actuated since switeh 36
{s mounted on a flexible sem 43 abova tha cover 34 of
the container. Of course, by moving the switch slightly
to the side of the center, mechénical opsration for flexs
!ﬂ? of the cover 34 may be ohrrfed out In any event, {n
this instance, switch 36 {s 2 normally elosed switeh which
{8 openn when caver 34 is In Its normal state of flexure
and which will be olossd whan the plungsr 38 s ralegsed

40

48

80

by the downward flaxurs of covar 34, Switch 36 in FIQ. |

JRE 4 18 also mounted on arm 42 In a mannet to permit
vartical and hotlzontal movement thereof, In both F1G.
URES 3 and 4, vertioal movament of switch 36 and hence
4 clange In the dat point of the switalt 18 effssted by meuns
moveimiant of switeh 36 and
heties & chinge in the diffarsntial pressure responss of
the switeh [s sffected by adjustment of the scraw 46, -

58

In the alternative form of FIGURE 2 which does stst gy

requlrs o sensing of the manifold prassure, operation can
b éfteated mechatically by deptessitiy the adeslerstor of
the attomoblle to o polat near lts ulthmats Umit, As
shown {n FIGURE 2, the acaslerater control rod 80 Is
connected to plvotal tab 82, Plvotal tab 82 [s mounted
oft pivot 84 on the side of the catburator of the englne
48, An opetating pin or rod 86 beutd agalnst the top of
awitch 88, Switch 88 Is &osldoned end 6t to operate and
épéh the switsh when the aceelerator neats its ultimate

atmospherie pressurs.

3. A system it sccordance with ¢laim 1 wharsin the
sehsing means [s a closed, ganarally-hollow sontalnar have
Ing a flexible wall which is Aexed by a change in prassufe
in the containey, the switch means {8 mounted adjabent

sald fexibls wall and the operating slement of sold switch

means {8 operated by lexurs of said flaxible wail. ]

4. A system {n accordance with elaim 3 whersin the
switeh means is adjustably mounted on the contatust’ to
permit movement of the operating slement of sald switeh
means laterally with raspect 1o the denter of fléxurs of the
Hexible wall of said contalner. .

5. A system ift aceordande with claim 3 Whersin tha
switch means 3 adjustably mounted o the sontalner to
perinlt movement of the operating elament, of sald switch
means toward and away from the fexivle wall of sald
containag, ~

6. A systers in accordance with claim 3 whereln ths
switeh means I3 adjustably mounted on the container ts
parmit movemnent of the opsrating elsment of sald switeh
means laterally with respect to the center of flaxurs of
the wall of sald contaluter and to permit. movement of
sald operating elemant of said switch means towatd and
away from said flexible wall of saud containar,

7. A systetn for automatically shutiing off an auto
ait«conditioner adapted to bs drivan by the engine of sald
auto when the operation of sald engine approaches its
maximup capacity, as indlosted by a presslected high
pressure in the Intake munifold of suld engine, comprising;
sensing means, operatively connsetad to said Intake manis
fold of sald engine, for sensing sald prasslected high pedse

sury and switsh meana oparativaly coupled to sald senatng -

means and operabls by sald sensing means, (n 4 p
such that saig Switeh maans Is opefgned Wheﬁ sat?l se}g?:;

means senses sald predetestnined high prassure, and opats |

atlvaly connecting sald angine to satd alrconditionas

whereby saild ale.gonditionar is operatly ‘

a8 dictated by sald switoh. ‘p oo nen-ﬁpefau?a
8. A systemt It aceordance with claim 9 whereln tha

preselectad manifold pressure I8 a prassurs approaching

amgnosxhorie pressurs, - }
o 9 A tystem In aceordanes with elalm 7 whersln the

gensing means is a elosad, generallyshollow contal .
ing a fexible wall which iy Hexed gy a change :3_35&?&’&

the contalrier and the switeh means s tounied aujas
cent sald flentble wall and the opurating element of said

travel, rod 80 nears {ta extreme pull to the left, and tab 7y Switch means {s oporated by dextirs of tald fexible wall,

832 approaches (18 maximum cloockewise rotation, Thus,
in accordance with FIGURR 2, when the accelerator s
depressed to 4 point near ita maximum linit, in order to
phss another oaf, ot the pln 86 operates the switeh
Sietas 88, the switel I
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10, A system i gcsordanes with claim 9 wharaln the
switch means ls adjustably mounted o the .containes
to permit movement of the operating element of sald
switch mautis luteratly with respeot to the venter of Sexure

opened and the ale conditioner 45 of the Aexible wall of sald container,
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