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AUTOMATIC CLIMATE CONTROL
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DIVISION | SPECIFICATIONS AND ADJUSTMENTS

13-101 SPECIFICATIONS
a Vacuum Specifications.

Piloted Vacuum
Actuator (PVA)

Thermostatic
Vacuum Regulator
(TVR)

Master Switch

Manifold side of PV A shall have manifold vacuum of 15-20" at idle with 0 vacuum
on Pilot Side link shall be fully extended.

Pilot Vacuum — shall be the same as TVR output, with varying this vacuum 0-7"
with 15-20"” Hg. on manifold side shall cause A.C.C. System to program (actuate)
from Max. Htr. to Max. A/C respectively.

With TVR output (regulated vacuum) hose disconnected and gage on TVR gage
port'— apply 20” to TVR input, gage — shall read 2.5 to 3.5” Hg. vacuum.

Switch must be closed at 10” Hg. vacuum and remain.closed until 3-4” vacuum.
Switch must be open at 1.0” vacuum.
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Program Vacuum
Disc Switch

b. Piloted Vacuum Actuator (PVA)
Specifications

c. Thermomechanical Specifications

Compressor
Ambient Switch

Thermostatic
Vacuum Valve

d. Electrical Specifications

With PVA regulator set to align gage holes in program vacuum switch, vacuum
program is set at mode shift.

Travel of PVA stem from fully extended position to full retracted position by
applying 0 and 7” vacuum to pilot side and engine running (manifold vacuum)
shall be 13/16” + or — 1/64".

Time of PVA stem travel from max. A/C position (Recirc. Air) to max. heat
position or max. heat position to max. A/C position by applying 0-7” Hg. vacuum
shall be 15 + or — § seconds.

Thermostatic Vacuum Regulator (TVR) with TVR temperature constant, apply
15-20” vacuum at input. Output to be per chart below:

Temperature °F PVA Vacuum
60 ... e 0.7"
O e e 2.7"
7 Z . 3.7
80 .. e 47"
90 .. e 6.7"
100 ... e e 8.7"

PVA Vacuum is + or — 0.5”
On (Rising Ambient) 45° maximum
Off (Dropping Ambient) 25° minimum
Starts to open at engine coolant temperature of 100° - 125°,

Blower motor voltages with engine running (SELECTOR In “HIGH” or “DEFOG” or “LOW"),

High Speed (Hi)
Medium High Speed (M3)
Medium Speed (M2)
Medium Low Speed (M1)
Low Speed Lo)

e. Mechanical Specifications
PVA Linkage

f. Miscellaneous Specifications:

Blower Switch

Program Switch
(Vacuum) for
Mode Shift

g. Glossary of Abbreviations

“HIGH” & “DEFOG” “LOW”
12.5 Htr. 13.5 A/C 7.7 Htr. Only
10.5 7.3

9.1 6.7

7.4 5.6

6.0 5.1

Set temperature door in maximum heat and O pilot vacuum.

Switch must provide High Blower at each end of program with continuous stepping
voltages in between and allow temperature door seal at each end.

90-100° A/C discharge temperature at time of shift to heater.
85-95° Hitr. discharge temperature at time of shift to A/€.

ACC Automatic Climate Control OSA Outside Air

A/C Air Condition PBA Plenum Blower Assembly

Al  Air Inlet PVA Piloted Vacuum Actuator

EBA Evaporator—Blower Assembly RVR Regulated Vacuum Relay

HTR Heater TVR Thermostatic Vacuum Regulator
MS Master Switch TVV Thermostatic Vacuum Valve
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13-102 ADJUSTMENT OF PILOTED
VACUUM ACTUATOR (PVA)
TO TEMPERATURE DOOR
LINKAGE.

NOTE: Do not operate engine during
initial steps of this adjustment.

l. a. (45-46-48000 Series) Remove
instrument panel cover. See Figure
13-201.

b. (49000 Series) Remove control
protection cover. See Figure 13-202.

2. (45-46-48000 Series only) Remove
right defroster hose. See Figure
13-203.

3. Disconnect brown vacuum hose
from regulated vacuum port of TVR
and plug end of hose. Disconnect
source (black) hose from power side
of PVA. 45-46-48000 Series see Fig-
ure 13-204. 49000 Series see Figure
13-205.

4. Disconnect linkage return spring.
45-46-48000 Series see Figure 13-206.
49000 Series see Figure 13-207.

5. Loosen temperature door linkage
adjusting screw. 45-46-48000 Series
see Figure 13-206. 49000 Series see
Figure 13-207.

6. Push temperature door linkage in
maximum heat position. Tighten
linkage adjusting screw.

7. Reconnect linkage return spring.

8. Reconnect source (black) hose to
power side of PVA and start engine
so that vacuum is applied to power
(Manifold) side of PVA. Check
temperature door for seal in maxi-
mum heat position by feeling tem-
perature door shaft and lever for
tightness. If tight, temperature door
is properly sealed.

9. Connect brown vacuum hose
removed from TVR in Step 3, to
regulated vacuum port of Vacuum
Regulator J-22860. Connect TVR
source (black) hose, to source port of
J-22860. Install a vacuum gage to
third port of J-22860. With engine

operating to supply vacuum to
power (manifold) side of PVA, ad-
Just regulator valve on Tool J-22860
to have a regulated vacuum of 8"
Hg on the pilot side of the PVA.

NOTE: Regulator valve must be open
when connecting Vacuum Regulator
J-22860 to PVA.

10. Check for temperature door seal
in maximum A/C by feeling temper-
ature door shaft and lever for tight-
ness. If tight, temperature door is
properly sealed.

1l. If temperature door does not seal
in Step 8 or 9, readjust, free-up, or
repair as necessary to obtain door
seal.

13-103 ADJUSTMENT OF
PROGRAM VACUUM DISC
SWITCH

. a. (45-46-48000 Series) Remove
instrument panel cover. See Figure
13-201.

b. (49000 Series) Remove control
protection cover. See Figure 13-202.

2. (45-46-48000 Series only) Remove
nght defroster hose. See Figure
13-203.

3. Start engine so that vacuum is
applied to power (manifold) side of
PVA. With system in maximum
A/C, such as obtained in paragraph
13-102, step 9, slowly reduce vacuum
to pilot side of PVA to 3.0”. Adjust
program link on temperature door
linkage, to pin on program vacuum
disc switch, for A/C to heater mode
shift. 45-46-48000 Series see Figure
13-208. 49000 Series see Figure
13-209.

4. Increase regulated vacuum to pilot
side of PVA to 8. Check for
maximum A/C including recircu-
lated air.

5. Slowly reduce vacuum to pilot
side of PVA and check for change to
outside air, and vacuum to water
valve before movement of tempera-
ture door from maximum A/C.

6. If A.L door does not change from
recirculated air to outside air, and no
vacuum is applied to water valve
before movement of temperature
door in Step $, readjust. free-up, or
repair as necessary to obtain proper
operation and sequence.

13-104 ADJUSTMENT OF BLOWER
SWITCH

!. a. (45-46-48000 Series) Remove
instrument panel cover. See Figure
13-201.

b. (49000 Series) Remove control
protection cover. See Figure 13-202.

2. (45-46-48000 Series only) Remove
nght defroster hose. See Figure
13-203.

3. Position SELECTOR Switch in
”"HIGH"” blower range.

4. Start engine so that vacuum is
applied to power side of PVA. With
tool J-22860 installed as in para-
graph 13-102. step 9. reduce vacuum
to pilot side of PVA to 0", check for
high blower (12.5 volts) in maximum
heater.

5. Increase regulated vacuum on
pilot side of PVA, to &, check for
high blower (13.5 volts) in maximum
A/C.

6. Position blower switch as neces-
sary to obtain high blower in both
maximum heater (12.5 wvolts) and
maximum A/C (13.5 volts).
45-46-48000 Series see Figure 13-210.
49000 Series see Figure 13-211.

NOTE: Be sure that at 0 pilot side
PVA vacuum (Max. heat) and 8”
pilot side PVA vacuum (Max. A/C)
that the blower switch does not
bottom out preventing proper temper-
ature door seal.

13-105 ADJUSTMENT OF
THERMOSTATIC VACUUM
REGULATOR (TVR)

Vacuum Relay

l. If vacuum to pilot side of PVA
drops off more than 0.5 and will



www. TeamBuick.com

SPECIFICATIONS AND ADJUSTMENTS

HEATER—AIR CONDITIONER SYSTEM

13-88

J3A0)) |aued yuawniisu)
SaL19S 0008Y-9¥-GY 102-€ @4nBi4

visetl

]
ATON3SSY 8 A3

437100

Y3INIVLIN

,.,/ ,

AT@NISSY MIA0D \
TINVG LNINNYLSNI

J(.UULW-’U‘D&"H‘\

$ M3IIA

(2)33dwvLS - L1NN-

y

W

TINVY LNINNYLSNI V N
AYONISSY ¥3IA0D

TINVY LNINNULSNI

'} —<r

— L= 1TUNO0
1N3A -WSY LON0

(9) X1BN3SSY M3Iu0S

TANVd LN3NNHLSNI
A1GN3ISSY HIA0D —

WID3dE-dIM




HEATER—AIR CONDITIONER SYSTEM

www. TeamBuick.com
SPECIFICATIONS AND ADJUSTMENTS 13-89

COVER ASSEMBLY-INSTRUMENT PANEL

OUTLET ASSEMBLY-
A/C OUTER-RIGHT

RETAINER-A/C OUTLET ASSEMBLY

(1-CENTER OUTLET)
{1-RIGHT OUTLET)

SCREW(8)

CLIP -SPECIAL(3)

12-46A

Figure 13-202 49000 Series
Instrument Panel Cover
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PROGRAM VACUUM DISK SWITCH

MASTER SWITCH

PVA RETAINER
NUTS

Figure 13-204 45-46-48000 Series
PVA Instailation

not hold at this point when smaller
diameter black hose 1s removed from
TVR, the TVR is defective and must
be replaced.

Vacuum Regulator

2. If the system remains in maxi-
mum heater after hot soak (in-car
temperature over 65° and higher
than ambient temperature), a mal-
function of the TVR is possible.
Check to see if range adjustment will
correct this condition, if not, a TVR
replacement is required.

3. Check for source vacuum to TVR
(smaller black hose), then check
TVR regulated vacuum output
(brown hose). If there is source
vacuum to TVR but no regulated
output vacuum to PVA with the
in-car temperature over 70°F. a
TVR replacement is required.

Range

NOTE: Vacuum relay must be
checked before any range adjust-
ment is attempted.

The following chart lists approxi-

mate garage temperature and corre-
sponding PVA pilot side vacuum
approximately one minute after star-
t-up with ambient drive hose re-
moved from TVR.

Temperature PVA Vacuum

100 8.7" 027"
90 6.7” 60- 0.7
80 4.7”

PVA Vacuumis + or- 0.5”.

4. With TEMPERATURE Lever in
middle of range, operate the system
until the in-car temperature stabi-
lizes (such as running for 20 minutes
with windows and doors closed).

5. The in-car temperature. as mea-
sured at drivers’ breath level. should
be 72° to 78 F. with TEMPERA-
TURE lever in middle of range. If
the in-car temperature is not in the
72° to 78'F. range. a Bowden cable
or range adjustment is required.

a. Bowden Cable Adjustment

With  TEMPERATURE Lever in
middle of range. uadjust Bowden
cable so that range setung clip on
TVR fits ovar pin on range lever.
See Figure 13-214 View ¢

b. Range Adjustment

With TVR

vacuti reliv checked
canie adroeradl and

and Bowden

Figure 13-205 49000 Series PVA
Installation
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sl «

8 TEMPERATURE DOOR SHAFTAND LEVER

- VERTRAVELSPRlNG

2 Mo 5757~ % TEMPERATURE
e DOOR LINKAGE

,,.» :

Figure 13-206 45-46-48000 Series
PVA Linkage

improper breath temperature conun-
ues. adjust the TVR range screw in
to lower temperature range, or out to
raise temperature range. A change
of approximatelv 5 will be obtained
by turning the range screw 1/8 turn.
See Figure 13-214 View A. The range
screw 1s properly adjusted when the
In-car temperature, as measured at
the drivers’ breath level. 1s 72° to
78°F.

DIVISION I

DESCRIPTION AND
OPERATION

13-108 GENERAL DESCRIPTION

The Buick Automatic Climate Con-
trol (ACC) 1s a thermo-mechanical
system utilizing two bi-metal sen-
sors. one sensing breath (in-car) air
temperature and the other sensing
ambient (outside) air temperature.
The bi-metalic Thermostatic Vac-
uum Regulator (TVR) provides a
vacuum output that is proportioned
to the breath and ambient air tem-
peratures. The vacuum output opera-
tes the Piloted Vacuum Actuator
(PVA) which in turn regulates the

blower motor speed. positioning of
the temperature door, heater-air con-
ditioner (Mode) door and the outsi-
de-recirculated air (Air Intake-A.L)
door. The systems for the
45-46-48000 Series and 49000 Series

use basically the same components,
however they are located in different
areas due to variations in design of
the dash and instrument panels.
45-46-48000 Series see Figure 13-221.
49000 Series see Figure 13-222.

Purpose of the Thermostatic Vacuum
Regulator (TVR) and How it Works

The two sensors are located in the
TVR which is mounted behind the
instrument panel cover and above
the glove compartment. The TVR is
the "brain” or prime component of
the ACC system. See Figure 13-214
view A. Ambient air is blown
through a tube attached to the
Plenum Blower Assembly (PBA) on
45-46-48000 Series or Evaporator
Blower Assembly (EBA) on 49000
Series. Breath air 1s aspirated to the
TVR by the action of the ambient
air passing through a nozzle in the
TVR. See Figure 13-214 view B. The
response of the bi-metals. as ambi-
ent and breath air pass over them. is
converted into a mechanical action
to regulate vacuum to the PVA.

As shown in Figure 13-223. two
bi-metals connected by a push-pin

B OVERTRAVEL SPRING

13-3078

Figure 13-207 49000 Series PVA
Linkage
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are arranged as a cantilever spring,
pulling on a ball valve. Regulated
vacuum pulls on the other side of the
ball.

If the spring tension is set for a
particular vacuum, say 5 inches of
mercury, and the breath and ambi-
ent temperatures remain constant,
the vacuum force in one direction
and the cantilever spring force (de-
veloped by the bi-metals) in the
other direction are balanced. If the
regulated vacuum should start to
drift upwards, the increased vacuum
force pulls the ball open and more
air bleeds past the ball to maintain
the original 5 inches regulated vac-
uum. Thus, the regulator will main-
tain constant output as the manifold
vacuum changes.

If the breath or ambient temperature
rises. the bi-metal spring tension
increases, the ball is pulled closer to
the seat, less air bleeds past the ball.
; ¥ 13.302A and the regulated vacuum increases.

= Ry - - y | We thus have a Thermostatic Vac-
uum Regulator - as the temperature
. ‘ increases the vacuum output in-
Figure 13-208 45-46-48000 Series creases proportionately: as the tem-
Adjust Program Vacuum Disc perature decreases. the vacuum de-

Switch creases proportionately.

In order to control discharge air
temperature, and hence in-car tem-
perature, the thermostatically regu-
lated vacuum is applied to a sprin-
g-loaded vacuum actuator which
moves the temperature door. As
shown in Figure 13-224. as the
regulated vacuum increases, it pulls
harder against the PVA spring. and
the linkage return spring causes the
power diaphragm to follow and
move the temperature door to a new
A , position toward  air-conditioning.
: == / , thereby delivering colder air. Thus,
’ C : the temperature door angle and
2 &N — B ' hence, the discharge air temperature.
E : 3 is proportional to the regulated
vacuum. As the regulated vacuum is
proportional to ambient and in-car
temperature, the TVR/PVA system
will cause the discharge temperature
to become cooler in warmer ambi-
ents and in-car temperatures oOfr.

Figure 13-209 49000 Series Adjust cause the discharge temperature to
Program Vacuum Disc Switch become warmer in cooler ambients
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Figure 13-210 45-46-48000 Series
Adjust Blower Switch

and in-car temperatures. This design

is called a “proportional” control
system.

The PVA and the bi-metals are
designed to function over certain
temperature and vacuum ranges.
These are called bandwidths.

As shown in Figure 13-225, if the
breath air temperature is such that
the temperature door is in mid-posi-
tion, breath air temperature must
INCREASE to move the door to
provide a cooler discharge tempera-
ture.

The number of °F. change in breath
air temperature required to move the
PVA through full stroke is the
proportional bandwidth. The breath
bi-metal is designed to provide full
PVA stroke over 28°F. EXAMPLE:
In constant ambient, for a breath
bandwidth of 28°F. (+ or - 14° From
mid-position) and the PVA starts in
mid-position at 75°F., then the PVA
reaches maximum A/C at 8%F.
breath temperature and maximum
heater at 6I°F. breath temperature.
Intermediate positions are propor-
tional to breath temperatures.

As mentioned earlier, the TVR main-
tains a constant regulated vacuum
output as the manifold vacuum
varies. This statement is correct as
long as the manifold vacuum re-
mains above the regulated output
level. However, as the engine ap-
proaches wide open throttle, as
during heavy accelerations and on

~

R 8 BLOWER SWITCH

long grades, the manifold vacuum
will decrease to nearly 0” Hg.

Again looking at Figure 13-214, view
A shows a Regulated Vacuum Relay
(RVR) with a diaphragm balanced
between manifold and regulated
vacuum. As the manifold vacuum
drops near the level of the regulated
vacuum, the diaphragm blocks off
the vacuum supply to the PVA. This
holds the temperature door station-
ary until the manifold vacuum rises.
Thus, during heavy throttle opera-
tion, the temperature door locks into
position until the throttle is released.

In addition to the lock-out feature.
the RVR 1s also designed to provide
a regulated vacuum to the ball valve,
thereby eliminating any variations
caused by fluxuations in source
vacuum. The small hole in the
diaphragm and regulator spring are
calibrated to maintain a minimum
of 3” Hg. vacuum differential be-
tween regulator source and output
vacuums.

It may be noted at this point that
clean (filtered) air 1s supplied to the
TVR so that the ball valve and seat
will not become contaminated and
cause the ball to stick to the seat.

.

\

NS

Figure 13-21 49000 Series Adjust
Blower Switch
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STRAP(2) -, - WIRE ASSEMBLY [~ THERMOSTATIC ACUUM REGULATOR
3 \ TEMPERATURE (RED)
\ \“ / | COVER ASSEMBLY
VACUUM HOSE ASSEMBLY A

L

|
B
;

(y \\7\—unu TO SLOWER)
\

— AIR INLET 8 VALVE ASSEMBLY

o WHITE(TO FILTER)

AUTO A/C & MEATER CONTROL ASM — VACUUM REGULATOR —.

WIRE ASSEMBLY
TEMPERATURE (RED)

INSTRUMENT PANEL
COVER ASSEMBLY

—————CONTROL ASSENBLY ~IN CAR
i\ AUTO A/C GRILLE -IN CAR SENSOR

. |
= s NOUSING ASSEMBLY

INSTRUMENT PANEL e — INSTRUMENT PANEL t -

3 v
A ~

\ A— MID POSITION CLIP 7 . /@/

SEAL

HOSE(ADAPTER

TO SENSOR) \\" \\ x / - ——no_se (TVR TO BLOWER)

CEMENT IN PLACE

[
WIRE ASM -TEMP (RED) [
CAUTION - APPLY CEMENT TO OuT-

178 INCH MINIMUNM FROM
FDGE OF OPENING

WIRE ASM-ADJ CONTROL
TEMPERATURE (RED)

CuP (3) ERMOSTATIC

viEw 8 ADAPTER ASSEMBLY SCREW ASSEMBLY(3)

SEAL(CEMENT TO ) 13-408A
ADAPTE

Figure 13-213 49000 Series Bowden
Cable Installation
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CASE ASSEMBLY
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DOOR LINKAGE _/I

[

TEMPERATURE

PROGRAM
VACUUM
‘\Dlsc SWITCH

PILOTED VACUUM
ACTUATOR(PVA)

BLOWER SWITCH

MASTER
SWITCH

13- 415A

Purpose of the Piloted Vacuum Actuator
(PVA) and How it Works

In the previous illustrations, we
referred to the PVA as a simple
spring-loaded vacuum actuator. This
however, is not actually the case as
can be seen in Figure 13-226 and the
following information.

The PVA has two diaphragms, a
pilot diaphragm and a power dia-
phragm. Thermostatically regulated
vacuum is applied to the pilot dia-
phragm which takes a position pro-
portional to the amount of vacuum
applied. Air then bleeds in, between
the two diaphragms from the exter-
nal vent holes and flows through the
hole in the center of the power
diaphragm. This bleed flow overco-
mes the manifold vacuum so that

Figure 13-221 45-46-48000 Series
Heater-Air Conditioner Case
Assembly

the vacuum under the power dia-
phragm decreases. As the PVA link-
age return spring is connected to the
power side of the PVA, its force then
pushes the power diaphragm toward
the pilot diaphragm. As the power
and pilot diaphragms approach each
other, the bleed hole in the power
diaphragm is throttled. When the
bleed flow equals the manifold flow,
the power diaphragm stabilizes.

If the TVR regulated vacuum varies
slightly, the pilot diaphragm is free
to move with no system resistance. If
it moves towards the power dia-
phragm, it seals the bleed hole so
that manifold vacuum pulls the
power diaphragm back to a stabi-
lized position; if it moves away, it

opens the bleed hole so that excess
bleed flow overcomes the manifold
vacuum capacity and the return
spring drives the power diaphragm
back to a stabilized position.

The system will react to a change as
small as 0.5 inch of regulated vac-
uum.

Functions of Temperature Program

The basic functions are programmed
on discharge temperature (or temper-
ature door angle) and are divided
into vacuum functions and electrical
functions as follows:

a. Vacuum Functions

l. Heater vs. A/C air distribution
(mode).
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2. Recirculated air vs. outside air
source.

3. Water valve on vs. off.

These functions are obtained by a
rotary vacuum disc switch driven by
the PVA linkage. This switch is
called the program vacuum disc
switch.

b. Electrical Functions

The only electrical function pro-
grammed on temperature door angle
i1s blower speed. The 1969 system
uses a linear slide electric switch
driven by the PVA linkage and will
provide a 5 speed blower program in

Figure 13-222 49000 Series
Heater-Air Conditioner Case
Assembly

both heater and A/C when in
”"HIGH” selector position. In
”LOW” selector position, the electri-
cal circuit is arranged to obtain 5
speeds for heater and 4 speeds for
air conditioning.

Functions of Selector Vacuum and Electric
Switches

The selector vacuum and electric

switches are both of the linear
design and are mounted
”piggyback” on the instrument

panel control assembly.

Figure 13-227 shows the SELECTOR
switch position vs. selector vacuum
and electrical functions.

AUXILARY FUNCTIONS

a. Heater Warm-Up Delay

In cold ambients, the system must
remain off until the engine coolant
warms up to some minimum temper-
ature level. A wax power element
Thermostatic Vacuum Valve (TVV)
mounted on the water valve is used.
When the engine coolant tempera-
ture reaches 120°F.. the vacuum
valve will open. thereby supplying
vacuum to the Air Inlet (A.L) door
diaphragm and a vacuum-electric
master switch mounted on the case.

b. Heater Warm-Up Delay Bypass

In warm ambients, it is necessary to
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bypass the heater warm-up delay to
start cooling the car immediately. In
the 1969 system, the TVV 1s bypassed
in the vacuum circuitry of the pro-
gram vacuum disc switch when the
sensors require an A/C mode star-
t-up. The program vacuum disc
switch 1s designed to provide this
function when the program is in
A/C mode.

Figure 13-223 Thermostatic
Vacuum Regulator Schematic

c. Blower Delay for Air Door Positioning

Because the volume of the vacuum
circuits feeding the Al door dia-
phragm and PVA are greater than
that supplying the master switch, it
would be possible, on start-up to
turn on the blower before the AL
door and temperature door are prop-
erly positioned. To eliminate the

posibility of the blower being turned
on before all system components are
properly positioned as directed by
the TVR, there is a delay restrictor
(15-30 seconds) in the vacuum hose
feeding the master switch. This
delay will occur at all times except at
”"DEICE” or when the TVR/PVA
program is calling for maximum air
conditioning.

TEMPERATURE
DOOR
AR /
I COND. -~
MANIFOLD REGULATED - = HEATER
VACUUM I VACUUM
I\
AMBIENT BI-METAL
BREATH BI-METAL PILOTED
VACUUM
ACTUATOR 13-418

Figure 13-224 Operation of
Thermostatic Vacuum Regulator
and Piloted Vacuum Actuator
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TEMPERATURE DOOR

13.419

Figure 13-225 Temperature Door
Angle

d. System Bleed Down When Engine is
Stopped

When the engine is stopped and the
engine coolant cools down, it is
necessary to bleed the vacuum down
to avoid immediate start-up when
the engine is re-started. A sintered
metal nivet is used to bleed down the
vacuum circuit in 12-35 minutes after
the engine is stopped. This bleed
rivet has a low bleed rate (in order
of 0.5 cubic foot per hour).

e. Compressor Orv Off

The system has a bi-metallic com-
pressor ambient switch mounted in
the blower discharge of the PBA or
EBA. The compressor is on at ambi-
ent temperatures above 45°.

The Principle of Balanced Temperatures and
How Applied to System

The principle on which the system
was engineered involves the main-
taining of a balance of two tempera-
ture points: (I) the actual tempera-
ture of the car and (2) the tempera-
ture point at which the system was
set to operate. When the actual
temperature in the car is the same as
the temperature at which the system
was set to maintain, the system
becomes balanced and stabilizes at
the set temperature. The way in
which the balance of the two temper-
atures is attained involves the
method of moving the ball valve in
the TVR which in turn controls the

position of the PVA stem. When
both temperatures (actual in-car tem-
perature and the set temperature)
are equal, the ball valve will assume
a neutral position (floating just off
the seat).

Whenever the actual and set temper-
atures differ, the ball valve will seat
tightly on the seat or raise higher off
the seat to control regulated vacuum
to the PYA. When this occurs the
system will be out of balance and
will begin developing heat or cold
until these temperatures are equal
again. The set temperature is ob-
tained by the positioning of the lever
on the TVR to increase or decrease
tension on the end of the bi-metals
opposite that of the ball valve.

How the Components of the System Work
Together to Produce Heat or Cold

The way in which the system de-

velops heat or cold when the ball
valve in the TVR is unseated or
seated is as follows. When the ball
valve is unseated (for heat) or seated
(for cold), regulated vacuum will be
applied to pilot side of the PVA.
Depending on the amount of vac-
uum applied to pilot side of PVA the
stem of the PVA will be extended to
drive the system toward a warmer
setting or retracted to drive the
system toward a cooler setting. As
shown in Figure 13-228 the tempera-
ture door, blower switch and pro-
gram vacuum disc switch are me-
chanically linked to the stem and are
thereby affected by its movement.
The blower switch controls the speed
of the blower motor. The program
vacuum disc switch affects the appl-
cation of vacuum to the outside-recir-
culated air door, the heater-air condi-
tioner (Mode) door. the master
switch vacuum diaphragm and the

ATMOSPHERIC
AIR BLEED

PILOT
DIAPHRAGM

POWER
DIAPHRAGM

MANIFOLD
VACUUM

REGULATED
VACUUM
FROM TVR

ATMOSPHERIC
AIR BLEED

13-150

Figure 13-226 Piloted Vacuum
Actuator - Cross Section
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SEE NOTE | SEE NOTE | SEE NOTE 1
03A 0SA
AIR NONE REC. AT REC. AT 0sA 0sA
MAX. A/C MAX. A/C
DEFROSTER 1/8 OPEN 1/8 OPEN 1/8 OPEN 7/8 OPEN 7/8 OPEN
VALVE
AIR DELIVERY NONE A/C- HTR. A/C - HTR. HTR. HTR.
(MODE) PVA PVA
SEE NOTE 2 SEE NOTE 2 SEE NOTE 2
. RANGE RANGE RANGE FIXED
BLOWER SPEED NONE 51-7.3vV. 60-135V. 6.0.-13.5V. 15V,
TEMPERATURE || CONTROLED BY| CONTROLED BY | CONTROLED BY | CONTROLED BY | CONTROLED BY
VALVE PVA PVA PVA PVA PVYA
CONTROLED BY | CONTROLED BY | CONTROLED BY | CONTROLED BY
WATER NO FLOW PVA PVA PVA PVA
CONTROLED BY | CONTROLED BY | CONTROLED 8Y | CONTROLED BY
ss0r || INOPERATIVE | AMBIENT SWITCH [AMBIENT SWITCH [ AMBIENT SWITCH| AMBIENT SWITCH
COMPRESSO NO DELAYS NO DELAYS NO DELAYS NO DELAYS
WARM UP IN IN IN
DELAY INOPERATIVE | HEATER MODE | HEATER MODE | HEATER MODE NONE
HTR. T.V.V. OR | HTR. T.V.V. OR
MMEDIATE | 15 SEC. DELAY | 15 SEC. DELAY IMMEDIATE
MASTER SWITCH [l g\ eCTRICAL . A CISSEC.DELAY] SAME ASHI | OVER-RIDE BY
OFF AGISSEC  [MAX AC IMMEDK SELECTOR SWT.
DELA ATE OVER-RIDE
NOTES:
1. SUBJECT TO T V.V. DELAY IN HEATER MODE
2. NO HI BLOWER RELAY IN MAX. HEATER, HI BLOWER IS IGNITION VOLTAGE SPEED RANGE -
LOW 5.1. 56-67-7.3 7.7 HEATERONLY ) HI 6.0 - 7.4- 9.1 - 10.5. 12.5 (13.5 A 'C ONLY)
13-420A

Figure 13-227 SELECTOR Switch
Position vs. Selector Vacuum and
Electrical Switch Functions

water valve vacuum diaphragm.
Therefore, as the PVA stem moves
through 1its length of travel, the
components directly affected by its
extent of travel (the air doors, the
blower motor and the vacuum dia-
phragms) will function in a predeter-
mined sequence. Figure 13-229 dia-
grammatically shows the relation-
ship between the extent of travel of
the PVA stem and the sequence in
which the affected components are
acted on. As the stem of the PVA
drives to one extreme or the other,
the factors are programmed to cumu-
latively add or subtract from the
cooling or heating of the system.

Detailed Description of Typical Sequence of
Component Operation

The following description explains in
actual sequence of events, how the
components of the system will react

to () a temperature setting change
and (2) an air temperature change.

Assume the system is operating
under a condition wherein the tem-
perature in the car coincides with the
set temperature. When this situation
exists, what has happened is that the
sensors have positioned the ball
valve at some point off its’ seat so
that the PVA is receiving a steady
amount of regulated vacuum. Since
the PVA is receiving a steady regu-
lated vacuum to the pilot side, the
pilot diaphragm is stationary. With
the pilot diaphragm stationary, man-
ifold vacuum has pulled the power
diaphragm away from the pilot
diaphragm far enough to allow a
constant atmospheric air bleed be-
tween the two diaphragms and
through the hole in the power
diaphragm to offset manifold vac-

uum and the output temperature of
the system is being held steady.

(1) System Reaction to Temperature Setting
Change

If for instance, the instrument panel
TEMPERATURE lever is moved to
a warmer setting, the tension on the
bi-metals is reduced thereby allow-
ing the ball valve to float farther off
the seat. This allows the pilot dia-
phragm in the PVA to move up to
the power diaphragm throttling the
atmospheric air bleed and allowing
manifold vacuum in effect to pull
both diaphragms.

The PVA begins to extend its stem
thereby causing those components
affected by it to reposition and
produce more heat. As the PVA stem
extends increasing the heat output,
the in-car (breath) sensor immedi-
ately begins to respond to this
increase in temperature and start to
cause the ball valve to move back
toward the seat. When the tempera-
ture in the car (actual temperature)
reaches and coincides with the new
set temperature the ball valve is then
floating at some point farther above
the seat so that a steady but lower
vacuum is applied to the pilot side of
the PVA. The PV.A stops moving
and will hold the output temperature
at this temperature point (set temper-
ature point). Normally the system
will drive hot and cold once or twice
until the exact temperature setting 1s
achieved. This hunting is caused by
a slight over-shooting of the temper-
ature in the car as it adjusts to match
the set temperature point.

(2) System Reaction to Air Temperature
Change

When the temperature in the car
varies due to normal leakage of air
from the car, the door or window
being opened momentarily, or a
change in ambient temperature or
sun load, the sensor will react to this
temperature change and cause the
ball valve to seat or unseat, automati-
cally driving the system hot or cold
until it re-establishes the car temper-
ature at the level for which the



www. TeamBuick.com

13-103

DESCRIPTION AND OPERATION

HEATER—AIR CONDITIONER SYSTEM

wa)sAg
|043u0) 8jewl)) dljewoiny Jo
we.deiq payidwig 8zz-€l 4n314

azietil

WOVY¥HdIVIa
AATIVA ¥IALVA
3400 ¥31V3H

'NOILVAENDIdINOI WILSAS TVYNLOV

JHL 40 1IVL13A NI JAILVLINISIAdIY
LON SI NOILYHLSNITI SIHL 'S31V¥3 L0
W3LSAS DILYWOLNY JHL ‘IT4IDONIND NI
‘MOH YINNVYW G31417dWIS V NI MOHS OL
G3IANILNISI NOLVALSNATTI SIHL ‘310N

HOL1IMS OSIa

WANDYA WYY¥O0Nd ’ u

HOL1IMS

JS1G WNNDVA WY3¥O0¥d
ANV HOL1IMS ¥3M018 3000
3¥N1VY¥Y3dW3IL SNOILISOd
ATAVIINVHIINW NOILDIY SIHL
‘'WOVYHIYIQ 33Im0d

NI 370K @339 35071D

40 N3dO O1 WOVYHJYIQ
1071d INISNYD YAd 40
3415 1071d 04 @317ddY
WANOYA G31vIN923Y

“

®

A1 4 33NLVYIIWIL
f/ . HOLIMS ¥3M018

(S1371N0 ¥3INOULIANOD

{ [ ~forandvia IV ¥O ¥ILVIH OL
L ¥IV $153¥10) ¥004
> yolow 3AOW ¥INOILIONOD
] a ¥3m078 ¥IV-¥31V3H
e 4000 WOV¥HdYIA
¥00a 13INI ¥IV
31VINOUID3Y @ H31SOu43a | 4000 IAOW
-30151N0 Ay
o L 2 N NN
/o 1 \v— . " u 'y
/oo " [
Y \\ ." “ 1 ] " ho
/ Ve n:uw. oz ”,.“,.".,
S 3.,“,\\.\\;\ <

(3ANLXIW
3V $T0¥LNOD) ¥004a

(VAd) 401YNLDV
WNNDVA @31071d

ﬁz?r 0l WNNDYA @31vINo3y

358n0s WNNJVA |

JATIVA 3378 NO NOISNI L
3Sv3¥O30 ¥O ISYIYONI OL

SYOSNIS D1Tv1iIwIg
$3SNYI JYNLYAIINIL AIY

401YINO3 Y
WNNDYA
JIlV1ISOWdIHL

div ¥VYI-NI

Addns ¥y
NV3TO 43331714

VAd Ol

WANDYA Q31YIN93 Y
3SY3453Q YO 3SYIUINI
Ol SLY3ISNN ¥0
S1v3S 3AVYA Q338

[4




www. TeamBuick.com

13-104 DESCRIPTION AND OPERATION

HEATER—AIR CONDITIONER SYSTEM

[=Hes

BPQUENCE CHART ——efr o

U} PILOTED
- VACJUM
ACTUATOR
PILOTED VACUUM
ACTUATOR TRAVEL
MAXIMUM : MAXIMUM
HEATING COOLING
EXTENDED RETRACTED
0 .086 170 256 340 425 510 595 680 800 460 INCHES OF TRAVEL
| | | 1 | 1 ]
HIGH | MED. MED. MED. MED. HIGH
aov | iten MERYGW LOW Low [MED] v BLOWER SPEED
OUTSIDE AIR RECIRCU-|  yTSIDE - RECIRCULATED
(VACUUM TO BOTH PORTS OF A.l. DOOR DIAPHRAGM) 1;*'1;‘“’ AIR DOOR DIAPIRAGM
OFF WATER VALVE
OPEN (VACUUM APPLIED) (NO VACUUM) VACUUM DIAPHRAGM

AIR TO HEATER OUTLETS

AlR TO A/C OUTLETS

T T I T I T
| 1 | 1 | 1

LUNS 470 340 425 510 595 680 =00
SEQUENCE OF COMPONENT ACTUATION BY PVA WHEN SELECTOR IN 'LOW"

~H0

HEATER - AIR CONDITIONER
DOOR DIAPHRAGM

PILOT SIDE
VACUUM REQUIREMENTS

INCHES OF TRAVFL

SEQUENCE OF COMPONENT ACTUATION BY PVA WHEN SELECTOR IN "“DEICE"

[} L0H5 170 255 340 425 510 595 680 .00 350 INCHES OF TRAVEL
| 1 1 | | | |
HIGH | MED, MED , MED. MED. HIGH
125 v | miGH [MEP{Low LOW Low MED piGH| 135 v BLOWER SPEED
OUTSIDE AIR RECIRCU-1 o rrSIDE - RECIRCULATED
(VACUUM TO BOTH PORTS OF A.lL. DOOR DIAPIIRAGM) ‘;‘J‘ED AIR DOOR DIAPHRAGM
o OFF WATER VALVE
OPEN (VACUUM APPLIED) (NO VACUUM) VACUUM DIAPHRAGM
HEATER - AIR CONDITIONER
AIR TO HEATER OUTLETS AIR TO A/C OUTLETS DOOR DIAPIRACH
T T T T T I [ I T
1o 15 2.0 25 3 1.6 41 4.7 5.2 6.0 PILOT SIDE
: : : VACUUM REQUIREMENTS
1l 1 | | | | ! J |
0 085 170 255 340 425 510 1595 680 800 850 INCHES OF TRAVEL
SEQUENCE OF COMPONENT ACTUATION BY PVA WHEN SELECTOR IN "HIGH"
° .085 .170 .255 340 425 510 .595 680 .800 850 INCHES OF TRAVEL
1 | | | | 1 |
HIGH | MED. MED. MED. MED, HIGH
125 v | HicH [MED-|Low Low Low MED| wice | 135 v BLOWER SPEED
OUTSIDE AIR RECIRCU-|  GyTSIDE - RECIRCULATED
(VACUUM TO BOTH PORTS OF A.l. DOOR DIAPHRAGM) L‘:‘?D AIR DOOR DIAPHRAGM
OFF WATER VALVE
OPEN (VACUUM APPLIED) (NO VACUUM) | VACUUM DIAPHRAGM
HEATER - AIR CONDITIONER
AIR DIRECTED TO HEATER AND DEFROSTER OUTLETS DOOR DADHRAGH
T T I T T | T T T
1.0 1.5 2.0 2.5 3.1 16 4.1 4.7 5.2 6.0 PILOT SIDE
\ | | | | | X | | VACUUM REQUIREMENTS
0 085 170 255 340 425 510 595 640 #0050 INCHES OF TRAVEL
SEQUENCE OF COMPONENT ACTUATION BY PVA WHEN SELECTOR IN ""DEFOG™
o .085 170 255 340 425 510 .595 680 .800 .850 INCHES OF TRAVEL
1 1 | ] 1 | | 1 |
CONTINUOUS HIGH BLOWER (13.5 V) BLOWER SPEED
OUTSIDE AIR OUTSIDE - RECIRCULATED
(VACUUM TO BOTH PORTS OF A.L. DOOR DIAPHRAGM) AIR DOOR DIAPHRAGM
.
, OFF WATER VALVE
OPEN (VACU'UM APPLIED) (NO VACUUM) VACUUM DIAPHRAGM
HEATER - AIR CONDITIONER
AIR DIRECTED TO HEATER AND DEFROSTER OUTLETS DOBR DIAPHRAGH
T I T T T T T T T
5 ; , ’ PILOT SIDE
1.0 1.5 2.0 25 3.1 3.6 4.1 4.7 5.2 6.0 VACUUM RmmREMENT!
1 1 1 | 1 | 1 1 1
° 085 170 255 340 425 510 595 6h0 300 50 INCHES OF TRAVEL

Figure 13-229 Automatic Climate
Control Component Sequence
Charts
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TEMPERATURE lever was set. If
the actual breath air tem perature
drops below the set temperature, the
sensor will allow the ball valve to
move farther off the seat and the
system will start delivering more
heat. As the in-car temperature
increases, the ball valve will change
direction of travel (due to the differ-
ence in rate of expansion of the
metals in the bi-metal sensor), gradu-
ally shutting off air bleed as the
temperatures become equal again.
Conversely, if the actual temperature
rises above the set temperature, the
sensor will force the ball valve to
move closer to the seat causing the
system to deliver more cool air. As
the in-car temperature decreases, the
ball valve will move farther off the
seat until it again reaches a floating
position.

13-109 DESCRIPTION OF SYSTEM
COMPONENTS

The following description of each
component will apply to all series
cars. The description of the compo-
nents is divided into two groups: the
thermomechanical components and
the program components. The ther-
momechanical components are those
which respond to temperature chan-
ges and regulate the application of
vacuum to the PVA, while the
components in the program group
are those which establish the mode
of air delivery (heater or A/C out-
lets), quantity of air delivered
(blower speed), type of air delivered
(outside or recirculated air), ratio of
air mixtures (temperature door posi-
tion) and water valve and thermo-
static vacuum valve function (on or

of¥).
THERMOMECHANICAL COMPONENTS

a. The Sensors

The sensors work on a principle
similar to that of a household ther-
mostat. Each sensor consists of two
strips of different metal bonded
together to form one strip. The
different rate of expansion or con-
traction of each metal of the sensor
causes the sensor to bend varying

amounts depending on the tempera-
ture of the air passing over the
sensor. Depending on the expansion
or contraction of the bi-metals, the
ball valve is unseated or seated a
specific amount. One sensor is situ-
ated in the TVR so that ambient air
from the PBA or EBA will pass over
it. The other sensor is situated in the
TVR so that aspirated breath (in-
-car) air will pass over it. Both
sensors are linked by a push pin so
that the action of one sensor is
transmitted to the other. See Figure
13-230.

b. TVR Ball Valve and Regulated Vacuum
Relay (RVR)

The ball valve which is connected to
one end of the breath sensor bi-
-metal regulates the amount of vac-
uum that exists in the regulated
vacuum chamber. Vacuum is sup-
plied to the chamber through a

small hole in the TVR diaphragm
plate which is called the Regulated
Vacuum Relay (RVR).

Regulated vacuum from this cham-
ber then passes through a hose to
the pilot side of the PVA. With the
ball valve at a steady position, a
steady and specific vacuum is ap-
plied to the pilot side of the PVA.
When the ball valve moves farther
away from or closer to the seat.
vacuum to the PVA is reduced or
increased.

PROGRAM COMPONENTS
c. Piloted Vacuum Actuator (PVA)

The Piloted Vacuum Actuator (PVA)
i1s a two diaphragm, single action
unit which has a regulated amount
of vacuum applied to a pilot dia-
phragm and manifold vacuum ap-
plied to a power diaphragm. The
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Figure 13-230 Thermostatic
Vacuum Regulator
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power diaphragm has a small air
bleed hole in the center so that
manifold vacuum acting on the
power diaphragm can be controlled.
A stem attached to the power dia-
phragm is mechanically connected
to the temperature door and moves
the door whenever the power dia-
phragm changes position as deter-
mined by the pilot diaphragm. See
Figure 13-226.

d. Temperature Door

The temperature door (see Figure
13-228) functions to regulate the air
mixture. The duct air temperature is
determined by the position of this
door. Movement of the temperature
door is in direct relation to move-
ment of the PVA stem. The adjust-
ment of the temperature door adjust-
able link to the temperature door
shaft and lever assembly (see Figure
13-206 and 13-207) determines the
maximum temperature of the air out
of the A/C outlets before the air
flow shifts to the floor outlets. This
adjustment is sometimes referred to
as the “mode shift point.”

e. SELECTOR Switch, (Selector Vacuum
Switch and Selector Electrical Switch)

These switches are located on the
instrument panel control assembly.
These switches provide for manual
setting of the selector vacuum and
electrical ~ switches. These two
switches in turn control the applica-
tion of vacuum and electrical power
to the system. The selector vacuum
switch feeds vacuum to the program
vacuum disc switch, and the thermo-
static vacuum valve (TVV), (see
Figure 13-231).

The selector electrical switch is a
linear switch and feeds power to the
blower switch, compressor ambient
switch, resistor block and A/C relay
(see Figure 13-232 or 13-233). Place-
ment of the SELECTOR switch in
the “LOW”, "HIGH”, "DEFOG”
or "DEICE” position provides differ-
ent variations of control (see Figure
13-234). When the SELECTOR
switch is in the “LOW” position, the
selector electrical switch feeds power
through an additional resistor giving

variable blower speeds but at a
voltage reduced from the voltage
used in "HIGH”. The temperature
of the car under this condition is still
under automatic control. When the
SELECTOR switch is in ”"DEICE”
position the blower motor operates
only at high blower speed. The
blower motor will turn on immedi-
ately when "DEICE” is selected or
when the program vacuum disc
switch is in the maximum air condi-
tion position. In all other positions
there is a 15 to 30 second delay built
into the system.

f. Program Vacuum Disc Switch and Blower
Switch

On 45-46-48000 Series cars, the
program vacuum disc and blower
switches are located on the platform
that is an integral part of the air
conditioner heater case assembly
under the instrument panel (see
Figure 13-208). On 49000 Series cars,
these two switches are located on the
air conditioner heater case assembly,

~however, the assembly is situated on

the engine side of the dash panel
(see Figure 13-209). These switches
are directly linked to the PVA to
temperature door linkage and pro-
vide for the application and auto-
matic control of vacuum and electri-
cal power as the PVA stem moves
(see Figure 13-229). Figure 13-230
graphically shows the functional
sequence in which the vacuum and
electrical power are fed to the vac-
uum diaphragms, and the blower
motor as the PVA stem moves
through its length of travel.

g- Instrument Panel Control Assembly

The instrument panel control assem-
bly (see Figure 13-212 and 13-213).
has one lever and one switch. The
TEMPERATURE lever sets the tem-
perature at which the system is to
operate. A temperature control
Bowden cable connects the instru-
ment panel TEMPERATURE Ilever
to the temperature range lever on
the TVR.

The SELECTOR switch controls the
blower speed range in which the
system will operate. It also controls

operation of the vacuum operated
defroster door.

h. Thermostatic Vacuum Valve (TVV)

The thermostatic vacuum valve
(TVV) is a temperature sensitive
vacuum valve which is mounted on
the water valve (see Figures 13-235
and 13-236). Mechanically the switch
consists of a power element cylinder
containing a temperature sensitive
compound and a piston. When the
engine is cold and the coolant has
not yet warmed up, vacuum passage
through the TVV (see Figure 13-237)
is blocked. When the engine coolant
temperature reaches a specific range
(100° to 125°F.) the compound in the
cylinder of the TVV expands and
pushes the piston to a point where it
opens the vacuum ports permitting
flow of vacuum from the selector
vacuum switch to the master switch
vacuum diaphragm and outside-re-
circulated air door diaphragm. The
TVV serves to delay the start-up of
the system until sufficient heat is
available. This is accomplished by
blocking vacuum to the vacuum
actuated electrical master switch
thereby preventing the switch from
closing and operating the blower
motor. The TVV also blocks vacuum
to the outside-recirculated air door
diaphragm on cold days keeping the
door closed so that no air enters the
system. When the SELECTOR
switch is in ”DEICE” position. the
TVV is bypassed allowing the
blower to operate immediately with-
out waiting for the engine coolant to
warm-up.

i. Compressor Ambient Switch

This switch is a bi-metal unit that
mounts in the PBA/EBA. See Fig-
ures 13-238 and 13-239. This switch
senses the temperature of the outside
air and will close (permitting com-
pressor to operate) at 45°F. maxi-
mum or opens (breaking circuit of
compressor) at 25°F. minimum. This
switch is in series with the compres-
sor clutch and functions to eliminate
the unnecessary operation of the
compressor on cold days.
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13-110 DESCRIPTION AND OPERATION HEATER—AIR CONDITIONER SYSTEM

SELECTON
TEMPERATONE

1] n 15 N (1] < VACUUM
PORT
| I} ]
: VACUUM
PORT
’ SYSTEM INACTIVE BLOWER OFF. |
SHELL=" ] POPPET

AUTOMATIC TEMPERATURE CONTROL VARIABLE LOW SPRING
BLOWER SPEED POSITION DESIRABLE FOR OUTDOOR TEMP- ~—ELEMENT
ERATURES OF 40°TO 70°F. 13.323A

AUTOMATIC TEMPERATURE CONTROL VARIABLE HIGH
ELOWER SPEED POSITION DESIREABLE FOR RAPID WARM.
UP IN COLD WEATHER. RAPID COOL DOWN IN WARM
WEATHER TO INCREASE AIRFLOW TO REAR.

Figure 13-237 Thermostatic
Vacuum Valve

AUTOMATIC TEMPERATURE CONTROL WITH MAJORITY
AIR DIRECTED TO DEFROSTER OUTLETS. VARIABLE BLOW-
ER SPEED, POSITION DESIRABLE FOR SNOW OR FOG ON
WINDOW.

AUTOMATIC TEMPERATURE CONTROL AND MAXIMUM

BLOWER SPEED MAJORITY AIR FLOW DIRECTED TO DE-
FROSTER OUTLETS. BALANCE TO HEATER OUTLET POSI-
TION DESIREABLE FOR ICED WINDOW CONDITIONS.

COMPRESSOR
AMBIENT

13-3218

Figure 13-234 SELECTOR Switch
Programming Sequence

uum switch to the TVV and then to
the master switch vacuum dia-
phragm. See Figure 13-231. This
arrangement provides that the mas-
ter switch will hold the blower motor

j. Master Switch and Vacuum Diaphragm

The master switch (see Figures
13-240 and 13-222) is a vacuum

NI O

actuated single stage, single pole
micro switch which closes to com-
plete the electrical circuit to the
blower motor (see Figures 13-232 or
13-233). The vacuum,to actuate this
switch is fed from the selector vac-

circuit open until the engine coolant
temperature warms. When the en-
gine coolant warms sufficiently, the
TVV opens and applies vacuum to
close the master switch. See Figures
13-250 through 13-273.

ST~
-13-421A

Figure 13-238 45-46-48000 Series
Compressor Ambient Switch

Figure 13-235 45-46-48000 Series
Thermostatic Vacuum Valve
Installation_

Figure 13-236 49000 Series
Thermostatic Vacuum Valve
Installation

COMPRESSOR AMBIENT SWITCH.

W

\ .
1, .
I

3

g v

I AN
< 4 13.422A0

Figure 13-239 49000 Series
Compressor Ambient Switch




HEATER—AIR CONDITIONER SYSTEM

www. TeamBuick.com

SERVICE PROCEDURES 13-111

MASTER S

LR

Figure 13-240 45-46-48000 Series
Master Switch Installation

13-110 OPERATION OF SYSTEM
CONTROLS

The purpose of the Automatic Cli-
mate Control system is to relieve the
operator of the necessity of continu-
ously adjusting the instrument panel
controls as is required with the
manual heater-air conditioner sys-
tem. The usefulness of the system
can be reduced by the operator if, in
attempting to speed up system per-
formance, the controls are overly
adjusted. Positioning of temperature
selector wheel to one extreme or the
other does not speed up warm-up or
cool-down time but can overdrive
system to a temperature not desired.
It is suggested that the TEMPERA-
TURE lever be moved only a small
amount to readjust the in-car temper-
ature.

The purpose of the SELECTOR
switch is to provide control over
mode of system operation. The rec-
ommended selector switch positions
for various dniving conditions are as
follows:

"LOW” position - This setting is
used during moderate weather or
apporximately 30° to 70° F., outside
temperature. The system will be on
automatic temperature and blower
speed control. However, in this posi-
tion the car will take longer to reach
a stabilized condition however, the
system will operate in a lower
blower speed range and will not

have a high blower speed in maxi-
mum A/C.

"HIGH” position - This setting
provides fast warm-up or cool-down.
The system is on automatic tempera-
ture control and may vary volume of
air flow between five blower speeds.
”HIGH” position may also be used
to provide added heating or cooling
to the rear seat during some weather
conditions.

"DEFOG" position - This position
causes the air flow to be directed
only to the heater and defroster
outlets. The system remains on auto-
matic temperature control and may
vary the volume of air flow between
five blower speeds.

”DEICE” position - When the selec-
tor wheel is in "DEICE”, approxi-
mately 85% of the air flow will be
deflected to the defroster outlets.
The system is automatically control-
ling the temperature, however the
blower motor remains on high
speed.

DIVISION Ili

SERVICE PROCEDURES
13-111 GENERAL INFORMATION

Cleanliness is extremely important
when performing any service proce-
dures on the automatic system com-
ponents. If dirt particles enter the
vacuum circuit, it is possible to cause
partial loss of vacuum and inasmuch
as certain vacuum circuits (i.e. the
PVA circuit) operate within specific
vacuum tolerances, the system opera-
tional sequence could be disrupted.

13-112 REMOVAL AND
INSTALLATION OF
THERMOSTATIC VACUUM
REGULATOR (TVR)

a. Removal

l. Remove instrument panel cover
assembly.

2. Carefully remove ambient air tube

from TVR. Tube is cemented to
TVR.

3. Disconnect temperature control
(red) Bowden cable from TVR.

4. Disconnect three hoses from TVR.

5. Remove screws securing TVR and
bracket assembly to instrument
panel.

b. Installation

1. Attach TVR and bracket assembly
to instrument panel.

2. Connect three hoses to TVR.

NOTE: The hoses and TVR hose
fittings are color coded to assist in
installing hoses in correct locations.

3. Install ambient air tube to TVR.

4. Position TEMPERATURE lever
to middle of range.

5. Attach Bowden cable mount to
TVR. With clip installed on pin of
TVR lever, adjust Bowden cable nut
to allow cable end to slip over cable
pin on lever. Install cable retainer.

NOTE: With Bowden cable installed
and adjusted, disconnect adjustment
clip from pin eon TVR lever. DO
NOT MOVE TEMPERATURE
LEVER WITH TVR ADJUST-
MENT CLIP CONNECTED.

6. Install instrument panel cover
assembly.

13-113 REMOVAL AND
INSTALLATION OF
SELECTOR ELECTRICAL
SWITCH AND/OR VACUUM
SWITCH

a. Removal
(45-46-48000 Series)

l. Disconnect light sockets, electrical
and vacuum connections.

2. Loosen self-contained nuts on
back of control assembly.

3. Move control assembly back out
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13-112 SERVICE PROCEDURES HEATER—AIR CONDITIONER SYSTEM
OUTSIDE
' REC.
SINTERED /—CLOSED
BLEED RIVET
OUTSIDE - RECIRC
AIR DOOR DIAPHRAGM
TVV
@ ® WATER VALVE TEMPERATURE
DIAPHRAGM ® DOOR LINKAGE
-l. PROGRAM
5 3 @ VACUUM DISC HEAT
MASTER SWITCH @ A/C
SWITCH
RESTRICTOR/ 0, ~N Q2 ,
SELECTOR l \
VACUUM ) W
SWITCH l DEFROSTER DIAPHRAGM
-->
SUPPLY TANK —
}v‘ . SOURCE HEATER
/\ RESTRICTOR AIR CONDITIONER
MODE DOOR
FILTER DIAPHRAGM
NOTE . HEAVY BLACK LINES NOTE: PORTING OF PROGRAM VACUUM SWITCH IS ARBITRARILY
INDICATE VACUUM APPLIED SHOWN. ACTUAL PORTING WOULD BE DEPENDENT ON
WHERE P.V.A. HAPPENS TO STOP DRIVING.
DEFROSTER AIR EVAPORATOR ADAPTER OUTSIDE-RECIRCULATED AIR
DOOR ASSEMBLY pucr AIR DOOR (Clesed blecking off all

ovtside sir flow)

HEATER & DEFROSTER
OUTLETY

TEMPERATURE
AIR DOOR

HEATER-AIR CONDITIONER

HEATER
-AIR CONDITIONER

VACUUM

DIAPHRAGM

sasi HEATER-AIR
isied) COMDITIONER
DEFROSTER ASSEMBLY
DOOR
DIAPHRAGM
| o RIGHT AIR
CONDITIONER
1 U center an OUTLET

LEFT AIR DISTRIBUTOR g":t'!"'““

COMDITIONER oucT

OUTLET 3. 3248

Figure 13-250 45-46-48000 Series
Air Flow and Vacuum Circuits,
System in “OFF’’ Position
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SINTERED
BLEED RIVET

OUTSIDE
REC.

./_ CLOSED

OUTSIDE - RECIRC
AIR DOOR DIAPHRAGM

WATER VALVE
DIAPHRAGM

TEMPERATURE
DOOR LINKAGE

Q 3
6) W ¥
: PROGRAM
5Z 2) VACUUM DISC . HEAT
MASTER SWITCH <6 ‘ y A/C
SWITCH Resrmcron/ 0, / ,
L
SELECTOR UG
VACUUM
SWITCH I
ol
SUPPLY TANK/ CHECK VALVE W=
SOURCE HEATER
RESTRICTOR VR AIR CONDITIONER
\/
4 O MODE DOOR
ot DIAPHRAGM
FILTER— S

NOTE: HEAVY BLACK LINES
INDICATE VACUUM APPLIED

DEFROSTER AIR EVAPORATOR ADAPTER
DOOR (Positioned to deflect ASSEMBLY DucT

air Hlow to floor)

HEATER & DEFROSTER
OUTLET

TEMPERATURE
AIR OOOR

HEATER-AIR CONDITIONER
AIR DOOR

HEATER
~AIR CONDITIONER

VACUUM

DIAPHRAGM

DEFROSTER
POOR
DIAPHRAGM

ASSEM

RIGHT AIR
T CONDITIONER
1 CENTER AIR OUTLET
LEFT AIR DISTRIBUTOR  COMDITIONER
COMDITIONER oucT OUTLET
OUTLET

HEATER-AIR
CONDITIONER

BLY

OUTSIDE-RECIRCULATED AIR DOOR

(Fully open permitting only outside air

T~ PLENUM
BLOWER
ASSEMBLY

13- 3258

Figure 13-251 45-46-48000 Series

Air Flow and Vacuum Circ

uits,

System in "LOW’’ or "HIGH"” and

PVA Driving to Maximum
Position

Heat
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VACUUM DISC HEAT
MASTER SWITCH &) @ A/C
SWITCH RESTRICTOR (2)
SELECTOR | 3
VACUUM T '
SWITCH . FROSTER DIAPHRAGM
-->
SUPPLY TANK —
v | SOURCE HEATER
M RESTRICTOR AIR CONDITIONER
MODE DOOR
DIAPHRAGM
FILTER — —
NOTE: HEAVY BLACK LINES
INDICATE VACUUM APPLIED
v OUTSIDE-RECIRCULATED AIR
g(‘);:o“ER e fssAEPMOBT.AVYOR SSQ:YER DOOR (Partially openL:ermi"iAng

HEATER -—
~AIR CONDITIONER EVAPORATOR CORE PLENUM
v BLOWER |
ACUUM
: L— L\ L, ,ssEMBLY
DIAPHRAGM
l\__ ' \Newiy, — §
AR 5N by g ) 5
| el— . ; '
i t . <’ £D .
y ‘ A o>
OEFROSTER <V rﬁm o g & HEATER-AIR
LOOR TSt - R CONDITIONER
OlaPHRAGM . - ) ASSEMBLY
/@ C_ - T RIGHT AIR
CONDITIONER
1 \ center air OUTLET
LEFT AIR DISTRIBUTOR c°':°'ETT‘°"“
CONDITIONER oucT ouTL
OUTLET 13- 3268

OUTSIDE
/ REC.
CLOSE
SINTERED \ °
BLEED RIVET OUTSIDE - RECIRC
AIR DOOR DIAPHRAGM

WATER VALVE
DIAPHRAGM

TEMPERATURE
DOOR LINKAGE

PROGRAM

both outside ond recirculated air How)
HEATER & DEFROSTER

OUTLET J
TEMPERATURE ) j'
HEATER-AIR CONDITIONER AR D0OR N (=2
AIR DOOR > ‘

i "? i

Figure 13-252 45-46-48000 Series
Air Flow and Vacuum Circuits,
System in "LOW’’ or "’"HIGH’’ and
PVA Driving to Maximum A/C
Position
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OUTSIDE
REC.

./_ CLOSED

OUTSIDE - RECIRC
AIR DOOR DIAPHRAGM

SINTERED
BLEED RIVET

WATER VALVE
DIAPHRAGM

TEMPERATURE
DOOR LINKAGE

PROGRAM
VACUUM DISC HEAT
SWITCH

MASTER
SWITCH

RESTR|CTOR/

SELECTOR
VACUUM
SWITCH

SUPPLY TANK
SOURCE

HEATER

RESTRICTOR AIR CONDITIONER
MODE DOOR
DIAPHRAGM
FI LTER\E
NOTE: HEAVY BLACK LINES
INDICATE VACUUM APPLIED
DSFROSTER AIR EVAPORATOR ADAPTER OUTSIDE.RECIRCULATED AIR DOOR
DOOR ASSEMBLY pucT (Fully open permitting anly outs de arr

flow)
HEATER & DEFROSTER
OUTLET
TEMPERATURE

HEATER-AIR CONDITIONER AIR DOOR
AIR DOOR

HEATER

~
~AIR CONDITIONER :tg:g:
YACUUM
DIAPHRAGM ASSEMBLY
\‘
| HEATER-AIR
DEFR%ZT;: CONDITIONER
DIAPHRAGM (] ASSEMBLY
CZ _ ] T RIGHT AIR
CONDI TIONER
1 U center anm OUTLET
LEFT AR DISTRIBUTOR C°':°‘E"'°"“
COMDITIONER ouct ouTL 13- 327B
OUTLET

Figure 13-253 45-46-48000 Series
Air Flow and Vacuum Circuits,
System in “LOW"’ or "HIGH"" and
PVA Stabilized (550F. Ambient)
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HEATER—AIR CONDITIONER SYSTEM

SINTERED
BLEED RIVET

OUTSIDE
REC.
CLOSED

OUTSIDE - RECIRC
AIR DOOR DIAPHRAGM

WATER VALVE
DIAPHRAGM

PROGRAM
VACUUM DISC
MASTER SWITCH

SWITCH RESTRICTOR

SELECTOR
VACUUM
SWITCH

SUPPLY TANK

SOURCE

RESTRICTOR

FILTER
e S

NOTE: HEAVY BLACK LINES
INDICATE VACUUM APPLIED

ADAPTER
oucrT

EVAPORATOR
ASSEMBLY

HEATER & DEFROSTER
OUTLET
TEMPERATURE
MEATER-AIR CONDITIONER AIR DOOR
AIR DOOR S

HEATER
~AIR CONDITIONER
VACUUM

T~ PLENUM

TEMPERATURE
DOOR LINKAGE

HEATER

AIR CONDITIONER
MODE DOOR
DIAPHRAGM

OUTSIDE-RECIRCULATED AIR DOOR
{Fully open permitting only outside air
flow)

BLOWER
ASSEMBLY

DIAPHRAGM
l\‘ L
HEATER-AIR
DEFRO! CONDITIONER
STER
DOOR ASSEMBLY
DIAPHRAGM
E‘("-] \lerua
CONDITIONER
L center i OUTLET
LEFT AIR DISTRIBUTOR g":‘:'s'y"-"‘ﬂ
CONDITIONER T v 5. 2288
OUTLET

Figure 13-254 45-46-48000 Series
Air Flow and Vacuum Circuits,
System in "DEFOG’’ and PVA

Stabilized




www. TeamBuick.com
HEATER—AIR CONDITIONER SYSTEM SERVICE PROCEDURES 13-117

OUTSIDE

REC.
CLOSED

SINTERED
BLEED RIVET

OUTSIDE - RECIRC
AIR DOOR DIAPHRAGM

TEMPERATURE
DOOR LINKAGE

WATER VALVE
DIAPHRAGM

PROGRAM
VACUUM DISC

MASTER SWITCH
SWITCH RESTRICTOR/

SELECTOR

VACUUM

SWITCH
SUPPLY TANK

SOURCE

HEATER

RESTRICTOR AIR CONDITIONER
MODE DOOR
DIAPHRAGM
NOTE: HEAVY BLACK LINES NOTE: TVV BYPASSED THRU NO. 2 PORT OF SELECTOR VACUUM
INDICATE VACUUM APPLIED SWITCH ALLOWING IMMEDIATE START - UP DURING
COLD WEATHER OPERATION.
DEFROSTER AIR DOOR
‘PO'T"":.‘ 'l“'::':;:51 EVAPORATOR ADAPTER OUTSIDE.RECIRCULATED AIR DOOR
l‘;’i ':'“.'"‘;"‘ : ASSEMBLY oucr (Fully open permitting only outside o
flow?
HEATER & DEFROSTER
OUTLET
TEMPERATURE
HEATER-AIR CONDITIONER AIR DOOR
AIR DOOR
3
HEATER / -~
_AIR CONDITIONER PLENUM
YACUUM BLOWER
DIAPHRAGM L——"L N L, assemBLy
—0
HEATER-AIR
CONDITIONER
3ggﬂF‘OSTEP ASSEMBLY
DIAPHRAGM
E:K__—':] \alc.nrun
CONDITIONER
\ t U cenrer air OUTLET
LEFT AIR DISTRIBUTOR ~ COWDITIONER
CONDITIONER ucr OuTLET 13- 329B

OUTLET

Figure 13-255 45-46-48000 Series
Air Flow and Vacuum Circuits,
System in "DEICE”” and PVA
Stabilized Toward Maximum Heat
Position
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HEATER—AIR CONDITIONER SYSTEM

SINTERED
BLEED RIVET

-

OUTSIDE
REC.
”/_ CLOSED

OUTSIDE - RECIRC

AIR DOOR DIAPHRAGM

L—\
TV
v RESTRICTOR
@ ® WATER VALVE TEMPERATURE
DIAPHRAGM ® DOOR LINKAGE
e PROGRAM ®©
ST ®) ) VACUUM DISC A/C
MASTER 5
SWITCH HEAT
SWITCH RESTRICTOR/ ® ‘/
& /
SELECTOR R
VACUUM %
SWITCH .
SUPPLY TANK
v‘ ' SOURCE HEATER
RESTRICTOR AIR CONDITIONER
MODE DOOR
DIAP
FILTER HRAGM
NOTE: HEAVY BLACK LINES NOTE: PORTING OF PROGRAM VACUUM SWITCH IS ARBITRARILY
INDICATE VACUUM APPLIED SHOWN. ACTUAL PORTING WOULD BE DEPENDENT ON
WHERE P.V.A. HAPPENS TO STOP DRIVING.
TEMPERATURE AIR DOOR
HEATER-AIR
CONDITIONER AIR
DOOR )

HEATER QUTLET
DEFROSTER =

VACLUUM
ommmw\ﬂ RECIRCULATED AIR

INLET

DEFROSTER
OUTLETS

DEFROSTER

‘\mou‘r AIR CONDITIONER
AIR DOOR

OUTLET

HEATER-AIR CONDITIONER

VACUUM DIAPHRAGM LEFT AIR CONDITIONER

OUTLET

AIR CONDITIONER
CENTER OUTLET

OUTSIDE- RECIRCULATED
AIR YACUUM DIAPHRAGM

OUTSIDE AIR INLET

/

OUTSIDE-RECIRCULATED AIR
DOOR ( blocking off all

outside air )

13- 3308

Figure 13-256 49000 Series Air
Flow and Vacuum Circuits, System
in "OFF’’ Position
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OUTSIDE
REC.
/— CLOSED
SINTERED "
BLEED RIVET 1\ OUTSIDE - RECIRC
- AIR DOOR DIAPHRAGM

RESTRICTOR

WATER VALVE
DIAPHRAGM

TEMPERATURE
DOOR LINKAGE

PROGRAM A/C
<27 ) VACUUM DISC
MASTER SWITCH HEAT
SWITCH RESTRICTOR/ 0,
\
SELECTOR ' N
VACUUM
SWITCH l
SUPPLY TANK CHECK VALVE
. PVA
SOURCE HEATER
RESTRICTOR VR ] AIR CONDITIONER
— AR MODE DOOR
L VY, Y] DIAPHRAGM
FILTER — N » |

NOTE: HEAVY BLACK LINES
INDICATE VACUUM APPLIED *

A

HEATER OUTLET

DEFROSTER  wem
RECIRCULATED AIR

VACUUM \(T ‘B ]
DIAPHRAGM |
L INLET —ﬂ‘ OUTSIDE AIR INLET
" Qj/

DEFROSTER TEMPERATURE AIR DO
OUTLETS

DEFROSTER AIR DOOR - .-

\mcnt AIR CONDITIONER
(Deflects air flow to floor) Z h

OUTLET OUTSIDE-RECIRCULATED AIR

DOOR (Fully open permitting
HEATER-AIR CONDITIONER LEFT AIR CONDITIONER < AIR CONDITIONER only outside air flow)
VACUUM DIAPHRAGM OUTLET CENTER OUTLET
OUTSIDE - RECIRCULATED
AIR VACUUM DIAPHRAGM
HEATER-AIR
CONDITIONER AIR
DOOR 13-331B

Figure 13-257 49000 Series Air
Flow and Vacuum Circuits, System
in "LOW” or ’HIGH’* and PVA
Driving to Maximum Heat Position
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HEATER—AIR CONDITIONER SYSTEM

SINTERED
BLEED RIVET

OUTSIDE
REC.
CLOSED
\
Y

OUTSIDE - RECIRC
AIR DOOR DIAPHRAGM

RESTRICTOR

TEMPERATURE
DOOR LINKAGE

WATER VALVE
DIAPHRAGM

PROGRAM
VACUUM DISC
SWITCH

A/C

HEAT

MASTER
RESTRICTOR/

SWITCH

SELECTOR
VACUUM
SWITCH

SUPPLY TANK

RESTRICTOR

NOTE . HEAVY BLACK LINES

TEMPERATURE AIR DOOR

HEATER-AIR
CONDITIONER AIR

DOOR

HEATER OUTLET
DEFROSTER o

VAC
S.Ap%‘é“ZGM\fL
DEFROSTER
OUTLETS

DEFROSTER
AIR DOOR

HEATER-AIR CONDITIONER Z

SOURCE

FILTER\:

YACUUM DIAPHRAGM :S;IE‘.:' CONDITIONER

HEATER
AIR CONDITIONER
MODE DOOR
DIAPHRAGM

INDICATE VACUUM APPLIED

D

REQRCULATED AIR

INLET —-\

\monr AIR CONDITIONER
OUTLET

OUTSIDE AIR INLET

e

OUTSIDE-RECIRCULATED AIR
DOOR (Partially open ‘permitting
both outside and recirculated air flow)

AIR CONDITIONER

CENTER OUTLET OUTSIDE- RECIRCULATED

AIR YACUUM DIAPHRAGM 13-13328

Figure 13-258 49000 Series Air
Flow and Vacuum Circuits, System
in “LOW’’ or "HIGH’’ and PVA
Driving to Maximum A/C Position
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OUTSIDE
REC.
CLOSED

SINTERED
BLEED RIVET
OUTSIDE - RECIRC

AIR DOOR DIAPHRAGM

RESTRICTOR

WATER VALVE
DIAPHRAGM

TEMPERATURE
DOOR LINKAGE

PROGRAM

VACUUM DISC
MASTER SWITCH HEAT
SWITCH

RESTRICTOR

SELECTOR
VACUUM
SWITCH

SUPPLY TANK

SOURCE

HEATER

AIR CONDITIONER
MODE DOOR
DIAPHRAGM

RESTRICTOR

FILTER
e S

NOTE: HEAVY BLACK LINES
INDICATE VACUUM APPLIED

TEMPERATURE AIR DOOR

HEATER-AIR
CONDITIONER AIR
DOOR

HEATER OUTLET

| LG . OO .
N . 2 o9 -, %
VACUOM T\ A BN ull RECIRCULATED AIR
D'”“"“G“\ﬂ] .? INLET @ | OUTSIDE AIR INLET
DEFROSTER

'V".I
OUTLETS Y J rt
DEFROSTER — ""\\RIGHT AIR CONDITIONER
AIR DOOR f &2 '~ OUTLET OUTSIDE-RECIRCULATED AIR
] DOOR (Fully open permitting
HEATER-AIR CONDITIONER LEFT AIR CONDITIONER ™~ AIR CONDITIONER only outside air flow)
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Figure 13-259 49000 Series Air
Flow and Vacuum Circuits, System
in "LOW"’ or "HIGH"" and PVA
Stabilized (550F. Ambient)
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HEATER-AIR CONDITIONER AIR VACUUM DIAPHRAGM 13- 3348
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Figure 13-260 49000 Series Air
Flow and Vacuum Circuits, System
in "DEFOG”” and PVA Stabilized
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OUTSIDE- RECIRCULATED
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VACUUM DIAPHRAGM 13- 3358

Figure 13-261 49000 Series Air Flow
and Vacuum Circuits, System in
"DEICE’ and PVA Stabilized
Toward Maximum Heat Position
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