Delanair Mark 11

Automatic Climate
- Control System

Service Manual

As fitted to:  74-87 Jaguar XJ6, XJ12, and VDP
| 76-87 Jaguar XJS

(Reprinted from original BL Service Training Literature)
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INTRODUCT ION

The air conditioning heating system fitted to Mark II models is a climatic
~ control type using two manual controls. One selects the desired tempera-

ture; the other selects mode of operation.

The system can automatically maintain any temperature selected at the
" temperature selector (65°F - 859°F) by comparing the car's interior tem~
o perature with that selected at ﬁhé manual selector: The difference in
temperatgre at these two points produces an electronic signal which,
through an amplifier to a mogor:driven camshafﬁ, operates various relays,
microswitches,; vacuum switches, linkage and flaps programing the unit
to automatically.cau§e hot'or cold zir to flow to the car's interior,

depending upon the temperature selector setting. The camshaft servo

motor can be driven in either direction. The air temberatgrebentering'

the interior may be hot or cold or an infinitely variable mixture of

the two. The air is introduced into the interior by two fourfspééd

fans and fed through a series of blending flaps which direct it-té the
evaporatgr and/or heater cores and then iﬁto the car interior. If qg;ck

or slow air distrigution of heating or cooling is desired, the automgtic

- fan sﬁeed functions can be overridden to provide high or low fan speed. B

The low speed fan operates in Auto and LO positions automatically;

however, if high or low speed fan is selected, all other functioms still L
remain automatic. ‘ S
Air into the car's interior is .available at both front and rear foot- .

. L
wells - center dash face 1eve1 outlets ~ end of dash face level outlets E“{
and screen outlets depending upon moce of operatlon selected. The dash i?ﬁﬁ

Ne
panel outlets are controllable for quantity and direction of air dlstrlbution>\
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Defrost may also be selected in which case the automatic sensing

system is overridden and all air is emitted at high fan speed at the

Screen outlets with a small bleed to the footwells. Manual operation of

the end of dash panel outlets for side window demisting is -optional.

ADVANTAGES

As temperature output is controlled by mixing air of differing tempera~-
tures rather than controlling the flow of Freon through the evaporator,
some difference in temperature is possible between upper and lower out-
lets, depending upon the position of the flaps. This air blending gives
a more rapid response to mapual coggrol changes and finer selected

temperature control. All air, whether heating or cooling is sclected,

is passed through the evaporator and dehumidified.

MAXIMUM AIR FLOW

The air flow from the unit is 230 cu.ft./min. on heating, 300 cu.ft./min.

on cooling. By comparison, the Jaguar Mark I air flow was 200 cu,ft./min for

both cooling.and heating.

COOLING AND HEATING CAPACITY

Cooling capacity of the Mark II is 27300 BthUs/hour, heating 13500 BthUs/hour;

whereas the Mark I was 17900 BthUs/hour cooling, 11700 BthUs/hour heating.

$1002 A ' —_— Page 2 of 88
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PASSENGER COMPARTMENT AIR DISTRIBUTION
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BULKHEAD AIR DISTRIBUTION

left and right screen flaps (open)

center dash flap (open)

v , upper cooling
—= ? flap (open)

upper heating flap
~ (open)

lower heating flap (op:

air from

cooling flap (open)

N
| o N\
inlets (left and J, @ Y

right) recircu-
lated fresh
air

gontrols

‘ | / air to rear of
. '-§J/ U car (left and right

to foot level

Upper and Lower heating flaps and Lower Cooling flap on common linkage -

Lower heater flap can be overridden by vacuum actuator - Upper Cooling flap

is controlled by arm.

iy
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VACUUM ACTUATOR AND SWITCH LOCATIONS

Actuator Center Dash Flap
L/H Screen ' Actuator

Actuator
R/H Screen

Actuator
R/H Blower
Flap

Actuator
L/H Blower Flap :
Actuator
Lower Mixing
Flap

VACUUM SOLENOID

Function: Controls vacuum to blower motor flap actuators. Switch
energized in recirculation mode - Switch de-energized in
fresh air mode.

The solenoid is energized in only two conditions:
(a) With air conditioning system off (ign. on)
(b) Fulil cooling mode
S1002
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Location:

Testing:

51002

Behind L/H console kick panel and in front of main air

conditioning relay.

(a) With mode switch 'OFF', a supply of 12 volts to solenoid

(b)

pink lead connection should be present. If so, and the
solenoid still fails to operate, replace solenoid.

If solenoid functions correctly with mode control 'OFF'
but does not function when the servo camshaft is in the
full cooling'mode, the high speed/recirculation~switch,
is suspected. If this component function§ correctly,

check Diode (D3) and associated wiring for continuity.

Page 8 of 88



VACUUM CONTROLLED WATER VALVE

Function: To allow water to fiow through the heater core in thé
heating mode. To prevent water fléw through the heater
core in the full cooling mode. A vacuum is appliedlduring
the last 35° of camshaft rotation in full cooling mode

preventing water flow through heater core.

Location: Under hood on bulkhead behind engine.

Water
Valve

Testing: Apply a vacuum to valve. Observe movement of 1inkage'-
Should maintain vacuum until released. In full hcaﬁing
mode feel both inlet and outlet hoses for equal temperature.
Supply pPipe color code = Red from inner vacuum switch on cam-

shaft - Fails in fully open poéition.

51002 ‘ Page 9 of 88



- LOWER HEATER FLAP VACUUM ACTUATOR

Function: To hold lower heater flap open except in Defrost.
In defrost; vacuum supply cut off at mode control vacuum
switch, flap held closed by return spring - Other modes vacuum
actuator overridden as necessary by cam and éeg on linkage.
Location: Behind L/H console kick panel and above main air condition-

ing relay,

r
P . ~

Vacuum

Actuator

Testing: With mode control at Defrost, ensure vacuum supply is cut off.
All other modes, ensure vacuum supply available and that actuator
operates.

51002 , Page 10 of 88



VACUUM SWITCH MODE CONTROL

Function: Activates screen outlet actuators (flaps open) in defrost

mode, also closes lower heater flap by overriding linkage.

Vacuum Supply To
Screen Actuators
and Defrost Override
Actuators
e

rrom,
\‘;2-

>
35050 F\’ RIS
A

TP VD MR OO AT LN TSR e o

i
o

Mode Control

( G Vacuum Switch

Vacuum Supply
From Tank
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ﬁ

Location: On right-hand side and behind console panel mode control

switch.

Iesting: Check for vacuum supply from vacuum source. If available,
bypass switch and observe operation of screen outlet flaps,
These should open - lower heater flap should close. Supply

Pipe color code = White ~ Green to screen flaps.

51002 Page 12 of 88



VACUUM SWITCH (Inner) SERVO_CONTROL UNIT

Function: Closes water valve when in full cooling mode.
Location: Behind R/H dash kick panel and center comsole in servo

control unit,

Inner Vacuum Switch

Testing: In full cooling mode check vacuum supply to water valve,
If none available, check at (inner) vacuum switch on
camshaft, Supply pipe color code = White-- Red pipe ta

water valve.

S1002 . Page 13 of 88



VACUUM SWITCH {(Outer) SERVO CONTROL UNIT

Function: Opens center dash flap in cooling mode.
Location: Behind R/H dash kick panel and center comsole in servo

control unit.

o

Outer

Vacuum -~

Switch

Testing: In full cooling mode check vacuum supply to (outer)
switch on camshaft. Bypass switch and observe that center
dash flap opens. Supply pipe color = White --Pipe to
center dash flap = Black.

51002 . Page 14 of 88
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BASIC ELECTRICAL COMPONENT DESCRIPTION

THERMISTOR (Sensor)

A thermistor is a device whose resistance depends on its temperature.
- ‘ 3 - 3 5 t
The lower the temperature, the higher the resistance - The higher its
. . ent
temperature, the lower its resistance, i.e. In-car sensor, ambien

sensor,

POTENTIOMETER

A : i when on i two
Potentiometer is a device whose resistance varies en one of its
| : : ani i.e. T er-
elements is rotated either way, manually or mechanically, i.e. Temp

ature selector, feedback potentiometer.

RANCO THERMOSTAT

Is an electrical switch which passes current at all times except when

its sensing probe, attached to the evaporator, drops to 2°C (36°§). When
this occurs, the Ranco Thermostat becomes non-conductive and the circuit
to the compressor clutch is disengaged closing down the refrigeration

System to prevent evaporator freeze-up.

DIODE
Is an electrical device which will allow currgnt flow in one direction

only.

S
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- ’ ELECTRICAL COMPONENT FUNCTION, LOCATION AND TESTING

IN-LINE-FUSE RANCO THERMOSTAT, COMPRESSOR CLUTCH

Function: Protects feed to compressor clutch.
Location: Next to Ranco Thermostat on right g$ide of evaporator case

behind dash underpanel.

10 amp.

——— O
Brown Yellow

IN-LINE-DELAY-FUSE, AMPLIFIER

Function: *Protects servo motor, circuit wiring and amplifier from current su
Location: Behind L/H console kick panel.
-t

*NOTE: Replacing .this fuse with one of higher wvalue can

result in damage to the amplifier.

1 amp.

51002 Page 16 of 88



Function:

Location:

51002

DIODES
To allow current flow in one direction only.
D1, D2, D3 In servo motor control unit. D5 In harness

between mode control an? harness plug.

Y ...,7

Check that current flows in direction of arrowhead.. None

in reverse direction

Page 17 of 88



IN-CAR TEMPERATURE SENSOR (Thermistor)

Function: Measures air temperature of vehicle interior.

Electrical Diagram:

Hhite/Blue Hoire /Red
?
[ 0

Location::: Behind dash center oddment tray ir center of tray.

Testing: Suggest best method of testing is by substitution. Re=

sistance varies between 70K ohms to 1.75K ohms for temper=~

ature range of -20°C (-49F) to 70°C (157°F) o ti*t
4 §
o ;
L
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AMBIENT TEMPERATURE SENSOR (Thermistor)

Function: As its name suggests, it registers ambient air temperature

at R/H blower inlet.

|

ite-Blue ===
Bl{que | r“”‘

K

Electrical Diagram:

A A—
L2

In left~hand side of right-hand blower casing.

Location:
————-—-—-—.-_

L S 'r i K ST . m:
1 1 N Tl e - LAAEEECIN / S
& o il W- p 1 s é a ‘Q"‘ o
"y » PR o £3 M
TR L ot &\--},;‘ ~ T &L
QTR o by N
PISOWR ST OSSR AR
LA 3 b o * . ~
- 3’5\‘8"« ® ., ,"y; Pan pn o X Ay
T s 8wk o
T PP -b,a’.. @un #*S - N
gl N F ;]/'. | e ) R\t
lgr;ﬂ%§ O A
k.':? r..'\. k,.s & 4"_[_/‘.:
P AREIN - N
TN .')-"?.; {\(\’7 - -
| s B ST ;
- WL :

Iesting: Suggest best method of testing is by substitution. Re-

sistance should be no greater than 3.9K ohms.
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THERMISTOR TEMPERATURE /RES ISTANCE CHARACTERISTICS

TEMPERATURE . EFFECTIVE RESISTANCE VALUES
Pree 18 PréE 19

Deg. C Deg. F In-Car Sensor Ambient Sensor
-20% - 4,OF 7K 4. 0K
-159 59F 52K 3.9K
-10°C 14°F 40K 3.8K
-5% 24°F 31K 3.7K
0% 32 24K T 3.6K
S?C 42°F 19K 3.5K
10°¢ 48°F 15K 34K
1s°%c - 59°F ' 12.5K 3.3K
20°% 69°F 10K 3.1K .
250¢ 76°F 8.3K , 2.9K~é§:{/’wé§£

: : 0
30°¢C - 85°%F , 6.8K 2.75K
35°% 94°F 5.6K 2.55K
£00°¢ 103°F 4.7K 2.35K
45°C 112°F O 3.8K 2,1K
50°C 120°F C3.3K 1.8K
55°¢C 131%F 2.8K 1.65K
60°C 140°F 2.4K 1.5K
65°C 148°F 2.0K 1.35K
70°C 157°F 1.75K 1.2K
51002 ' _ Page 20 of 88



Function:

Electrical Diagram:

BLOWER MOTOR LOW SPEED RELAY

Supplies power to fans via resistors at all times when auto

or low is selected,

Location:
==tation

51002

‘ Y Wy ‘

i ]

] T Brown-White———
! !

| 7 I

L __...._T._- _L

' Yellow :
*. ) , Brlown-Yellow

Behind L/H console kick panel to rear of main blower motor

relay,

Motor Relay
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Testing: If fans fail to operate in auto, low speed or low manual
selection with engine water temperature above 40°C (103°F),
check for 12 Welts at N/Y lead and check ground lead for
good connection. If as stated, there should be 12 volts at
the N/W and Y leads. NOTE: There should be 12 volts at N/W
white wire at all times because it is battery supply from

fuse F10.

Brown-Yellow -
Relay Coil Winding Feed Line
(common line with Ranco water

thermostat)

Brown-White
from 12V supply

Yellow to R} & R Black (ground)

Resistors

MAIN BLOWER MOTOR RELAY

Function: Supplies 12 volts to blower resistors providing diffe;ént
fan speeds depending upon which resistor is selected.

Electrical Diagram:

T |

|
' J’V""U Wﬂ‘; ofrl.,‘, ‘
. |
Browvm-White [ - . |
- |
: t/n i LO Po i
o i
1 IS D D R R R
\ .- .Green-Slatg
Brown-WHite Red
Blue
Black-Blue Black-Yellow

Rlack-Green Black-White

a1nn? Page 22 of 88



Location: Behind L/H console kick panel.

Zi{{\f'“'j

=

ok
'’
)
7

P

\/ /;‘

R MOTOR REIAY

Iesting: One rivet supports each relay - 3H is MED 1 (2nd) speed

relay, 1H is MED 2 (3rd) speed relay, 2H (4th) is high

speed relay.

With HIGH speed selected, a continuity check between ter-
minals E and 9 should show zero resistance. If not, check

low speed switch for (a) correct cam operation (b) good

ground.

To check operation of the relays, select 85 on temperature
control for several minutes, then select 65 causing the
Servo camshaft to travel to the full cooling position

depending upon ambient temperature.

$1002 Page 23 of 88



The relays will activate as follows:

(a)
(b)

| (c)

(d)
(e)
()

12 Volts Will Be Switched To Terminal 8 By MED 1 Switch

12

n

" " 3H By Relay 2

" 11 By MED 2 Switch

B " 1H By Relay 3
" Y 14 By High Speed Recir.

" " 20 By Relay &4

12 volts will appear at 1H at the same time it appears at

terminal 8.

To R3 For MED1 To MED1
Fan Speed Switch From MED2 Switch
B Black
B
fue - 1Yellow \ Green
v Junction of
c) ‘ Red R1, RZ For
18 MED2 Fan Speec
Fro
- Brown 3 8
#10 —
Fuse ite €)
2 High Speed
Green Feed to Fan
Bl E }-———-I —]— ZH' Slate Motors
From ack 9 (Ez
gEDl on Green :
amshaft Black/Blue Black
White
Ground Lead from High Speed Switch
on Mode Control Operation
Relay for Fastest Fan Speed
BLOWER MOTOR RESISTANCE UNIT
Function: To vary the resistance in the blower motor circuit thereby

S$1002

changing blower speed.
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Electrical Diagram:

Location:

51002

[l

0.86.n

R3

0.45a

R2

1.25.n

R1

B

ot

|

Green/Slate Rer
ue

{
Yellow

Behind L/H console kick panel and dash underpanel.
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Testing:

Input leads should reflect 12 volts (yellow, red and blue)
at the terminal board. Output lead is green/slate lead.
From the camshaft switch sequence, the following should

occur at the resistance terminal:

. 12 volts‘occur at yellow terminal - Low speed fans

2. " " " " red " - MED 1 (?.nd speed) fans
3, © " " " blue " - MED 2 (3rd speed) fans
4, v " " " ereen/slate ! - High (4th speed) fans

In all but (4) above, the resistance will cause a voltage drop at the

green/slate output terminal to give the various fan speeds,

Function:

Location:
=ocdtion:

51002

Blower
Motor L/H

BLOWER MOTORS

To deliver air, either fresh or récirculated, to the heater/
air conditioning unit. Fans are four speed - First speed

is én automatically in AUTO and LO. Other speeds are MED 1
(2nd speeﬂ)’MED 2 (3rd speed) Recirculation/High speed (4th
speed)

Either side of the car above the dash underpanel.

Motor R/H

Page 26 of 88



Testing: Apply 12 volts to motor and check ground condition.

If motor fails to operate, change motor.

WATER TEMPERATURE TRANSMITTER

Function: Prevents system from operating heating mode until water
temperature is 40°C (103°F) - Overridden by water temperature

override switch in cooling and defrost modes.

Browyn

Brown
O Yellow

Location: Op heater core inlet water pipe located above L/} floor vent
?

outlet behind L/H console kick panel.

51002 Page 27 of 88



Testing: (2) In heating mode check that system does not operate

until engine water temperature reaches 40°C (103°E).
(b) Check for continuity when engine temperature is above

40°C (1030F).

TEMPERATURE SELECTOR SWITCH (Manually Opérated Eotentiometer)

Function: To allow operator to select desired in-car temperature.
Track resistance value is 15K ohms, however, rotation
limited to 180° or 10K ohms.

t

Electrical Diagram:

White
Blue

Location: On left-hand side of comsole control panel.

Temperaturq\-—
Selector Switch
1

$1002 Page 28 of 88




Testing:.

Function:

S1002

Failure of this component will be apparent by lack of system
response. Check connections to switch. Using ohmmeter, check
track resistance - should be 15K ohms linear. Check between
wiper comnection and track with ohmmeter for continuity and

variable resistance.

MODE CONTROL

To select desired mode of operation. Four microswitches
and one vacuum switch are operated by a small camshaft,
On Auto or Low setting the lowest fan speed is 'ON' auto-
matically,

Mode Control 'OFF'

1. There is no heating or cooling ttaking place.

2. Vacuum solenoid is energized placing input flaps in
recirculation mode.’

3. Feeds to both blower fans are disconnected.

4. TFeed to compressor clutch is disconmected.

5. Vacuum feed to vacuum system is off allowing hot water
to flow through heater core.

6. Screen flaps in closed position (natural position).

7. Center dash flap closed.

8. No output to front or rear footwells.

Mode Control 'ON' Lo or Auto

1. Microswitch 'C' moves to closed position - allows a
feed to amplifier via 1 amp. delay-fuse also to water
temperature transmitter, and through resistance to
in-car sensor, ambient sensor, temperatﬁre selector

and amplifier terminal 7.

Page 29 of 88



Microswitch
Overrides Sensing

Circuit Into 1 :‘
Hot Mode . :
: , Microswitch

Owverrides Fan Switching
Relays te Giwve High Speed
Ouly

Mode
Control

SRR

o

Microswitch Overrides
Farx Switching Relays to
Give Low Speed Only

MICROSWITCH FUNCTIORS
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MICROSWITCH FUNCTIONS

Mode Control 'LO!

Microswitch 'D' energizes Rl section of main blower relay
which through resistor R1 allows. current from fuse #10

to MED 1 (2nd) speed microswitch on servo control unit
camshaft,

Mode Control 'HI'

Microswitch 'B' moves to closed position. Allows feed to

- High/Recirculation microswitch - feeds to main Llower motor
relay overriding fan relays to give High Speed continuously -
water temperature switch, water temperature bypass micro-
switch, Ranco Thermostat low speed relay.

Mode Control 'DEF’

Microswitch 'A' moves to closed position - allows feed to
Recirculation/High speed microswitch. Main blower relay
overriding sensing circuit into hot mode.

Testing: Using ohmmeter and circuit diagram, check microswitch

continuity.
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Electrical Diagram:

Location:
==cation

51002

1Q 20 3 40500%7 a

R O lmlwdwi% I wislk

Qn

R L

%D& ﬁ;‘?i’?ﬁ“{" ﬁ.;/:é/{"'s

Plug/Socket #3

High Speed Switch /3
27K Ohm Resistor f4
Defrost Swilch

Low Speed SwiLchZ}

ON/OFF Switch <;
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RANCO THERMOSTAT

Function: To sense temperature of the system at the evaporator pre-
venting evaporator freeze-up. The thermostat is conductive
in all modes and function§ except when evaporaltor temperature
falls be'];ow 2°C (36°F) or when overridden by Ranco override
switch in high ambient situations. When this occurs, the
electrical feed is disconnected to the compressor clutch

v eliminating the refrigeration cycle until the evaporator

warms to above 2°C - then the refrigeration cyclevwill restart,

Electrical Diagram:

Green/Brown

Location: Behind R/H comsole kick panel and dash underpanel.

51002 Page 33 of 88



Testing: Check continuity with ohmmeter - Will pass current providing

evaporator is not below 2°C (36°F).

VACUUM SOLENOID

Function: Controls vacuum to blower motor flap actuators. Switch
energized in recirculation mode - Switch de-encrgized in
fresh air mode.

The solenoid is energized in only two conditions:
(a) With air conditioning system off (ign. on)
(b) Full cooling mode

Electrical Diagram:

Pink

Location: Behind L/H comsole kick panel and in front of main air con-

ditioning relay.
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Testing:

Function:

Location:

OPERATION

(Same as that desdribed in Vacuum Section)

SERVO CONTROL UNIT

To operate various microswitches, vacuum switches and air

distribution flap linkage by means of a camshaft, on signal

from the in-car and ambient sensor, temperature selector and

feedback potentiometer.

Behind R/H console kick panel and center console.

Depending upon the position of the temperature selector and temper-

ature of the in-car sensor, the camshaft will rotate in either direc-

tion.

51002
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Electrical Diagram:

Ranco Override

g Recirc. & Eigh Speed
é

j Servs Mcrto

l

! Full
|
H

s

(@]

ooliing Limit

o

FTull Heat Limit
MED 1 Speed

MED 2 Spcod

Water Temp. By-Pass

I'eedback Potentiome

Pemm d e L L B T Iy S,

BT U 1

M — H

- |

7 | l |

e B T e i P DU ) IR, )
! _________;J ﬂ

Ay lag ik v in o b =

AR,

%wﬁ 2 ?C"‘ﬂ?“3 14 Plug and Socket

A0l
A

Testing: Check continuity of microswitches. Refer to vacuum section
and linkage adjustment section for testing of these items.
Do not apply 12 volts to servo motor. Feedback potentiometer,

check continuity resistance.
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Function:

Function:

Function:

Function:

Function:

Function:

Function:

51002

To drive

SERVO MOTOR

camshaft in either direction upon signal from

amplifier.

RECIRCULATION/HIGH SPEED MICROSWITCH

To allow

camshaft

high (4th) speed fan in full cooling mode when

has moved to full cooling limit switch - operated

by camshaft Cam 510,

RANCO OVERRIDE MICROSWITCH

To override Ranco thermostat in full cooling mode to allow

minimum cool down time - operated by camshaft Cam S$10.

To limit

operated

To limit

operated

MED 1 is

FULL COOLING LIMIT MICROSWITCH

maximum camshaft movement in full cooling mode -
by camshaft Cam S1.

FULL HEATING LIMIT MICROSWITCH

maximum camshaft movement in full heating mode -
by camshaft Cam S2.

FAN SPEED MED 1 MICROSWITCH

2nd fan speed - Signals through resistors to increase

or decrease fan speed in cooling mode. Decrease fan speed in

heating mode depending upon rotational direction of camshaft

(heating mode limited to Low and MED 1 speeds) - operated by
camshaft Cam S3.

FAN SPEED MED 2 MICROSWITCH
MED 2 is 3rd fan speed, signals through resistors to increase
or decrease fan speed in cooling mode ; operated by camshaft
Cam S4,
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Function:

Function:

Operation:

Function:

Function:
2Unction

Operation:

Function:
~unction

Function:
Ldnction

51002

WATER TEMPERATURE OVERRIDE MICROSWITCH

Overrides water temperature transmitter when cooling mode

is selected and engine water temperature is below 40°C (1030F).
In cooling mode this allows the fans and compressor to operate
immediately - operated by camshaft Cam S5. Does not allow

air distribution to vehicle interior until water temperature

is 40°C (103°F) - heating mode selected.

LINKAGE MOVEMENT

To place air distribution flaps in position depending upon
selection at mode control and temperature selector.

Upper heating, lower heating, lower cooling - operated by
camshaft Cam S6.

VACUUM SWITCH A (Inner)

Closes heater water valve in full cooling mode - operated
by camshaft Cam S7.

LINKAGE MOVEMENT

To place air distribution flaps in position depending upon
selection at mode switch,
Upper cooling flap - operated by camshaft Cam S8.

VACUUM SWITCH B (Outer)

Opens center dash flap in full cooling mode - operated by

camshaft Cam S9.

FEEDBACK POTENTIOMETER

One member rotates with camshaft varying resistance. Provides
a2 modified response to bias circuit to prevent hunting between

heating and cooling. Maintains a balanced electrical condition.
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MODE CONTROL

OFF

51002

CAMSHAFT OPERATIONAL SEQUENCE

Vacuum solenoid energized - recirculation mode for fans
No blower feeds

Clutch disconnected

No vacuum feeds so that:

(a) hot water flows to heater matrix

(b) defrost flaps open (rest positionm)

(¢) face grill closed

(d) no front or rear output (no air circulation)

If 65 is selected from 85 then camsﬁaft will rotate to the

full cooling position so that from the central position the

following functions will occur.

Initially however:

(a) water valve will be open
(b) hot water will flow to heater
(¢) fresh air mode

(d) Ranco conductive

CAMSHAFT STARTS TO REVOLVE

1.

2.

Fans low

Fans MED 1

Fans MED 2

Face level flaps open (Vac. switch outer on camshaft)
Heat flaps close, cool flaps open

Water temperature switch by-passed

Water valve switched off (Vac. switch inmer on camshaft)

Ranco overridden
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9. Hi speed/reciréulation switch switches on maximum
fan Speeds and recirculation flaps
10. Full cool Ilimit switch.
If 85 from 65 ig now selected, the reverse of the above
Sequence will occur. Assuming that the camshall has reached

the central position again then the following will ocecur.

If temperature is above 400C (1O3OF) then the procedure
is shown below: Depends on ambient influence.

1. Center flap closes‘

2. LO fan speed

3. MED 1 fap speed

4. Full heat limit switch

DEGREE OF ROTATION

Depending on which position the temperature control is in
initially and what temperature is selected determines how
far the camshaft will rotate.

Small temperature change = Small camshaft rotation
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Function:
~Huction

AMPLIFIER (Switching Unit)

Automatic temperature control is achieved by comparing

the in-car temperature at the sensor with that set at

the manual temperature selector. Any difference in these
two settings causes an IMBALANCE voltage situation in the
amplifier which in turn signals the servo control motor
through a relay to rotate the‘camshafL to either the heating

or cooling mode.

When the camshaft rotates, a feedback potentiomecter also-
rotates and as the system starts to heat or cool the in-
terior, the feedback potentiometer commences to return the
camshaft back to the ﬁalance position. Any sudden

change in ambient temperature is sensed by the ambient sensor
and through the in-car sensor can modify the camshaft position
calling for more heating or coéling before the in-car sensor

could reflect the ambient change itself.

Electrical Diagram:

Case Cese

Feedback
Potentiomecer

S1002

Amplifier
Ad Justment
Preset at 10k

Temperature
Sclector

Ambient Sensor

C 'n-Car Serncor

(o velrost Svitch

Y/ oiolts

Full Cooling
Limit Switch

Serva

Mator
Fall Heating
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Location:
=tatlon

Testing:

51002

Behind L/H console kick panel and then behind the main air

conditioning relay.

Select 85 at the temperature selector switch. This will
cause the relay in the amplifier unit to switch purple

lead of the motor circuit to 12 volts. Red lead should

reflect 0 volts.

After a few minutes, select 65 at temperature selector
switch. This will cause the other amplifier relay to reflect

12 volts at the red lead and 0 volts at the purple 1ead.

If camshaft does not rotate in either test, check wiring

continuity,

FULL HEATING and FULL COOLING limit switches for continuity,
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If correct, check Diodes (D1, D2 andg D3) for continuity
in forward and reverse bias modes.
If Correct:
1. Check that there are 12 volts at the brown lead and
ground potential at the black lead.
2. Select Def. - Amplifier relay should show 12 volts at
purple lead.
3. Check fuse in brown supply lead.

4. Replace amplifier.

AMPLIFIER ADJUSTMENT

fairly stable.

Measure the air temperature in the region of the in-car sensor
using a Mercury thermometer.

When the temperature on the Mercury thermometer has stabilized

and the camshaft ceases to move, note the difference in temperature

between the 75 selected at the Lemperature selector and Lhat registered

by the Mercury thermometer,

Every 5°F between the two items equals 45° angular rotarion of the
temperature control,

1f the temperature is higher at the Mercury thermometer than that
selected at the temperature selector, rorate the amplifier potentio-
meter adjusting screw anti-clockwise by the same angular amount as

that estimated ar the temperature selector.

~Similarly, if temperature is lower at the Mercury thermometer, adjust

in a clockwise direction.
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———— T

i Harness Input/Output

} Plug

g E

g |4

E] :

! Amplifier
: Adjustment
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FULL _COOLING

When full cooling is selected, the temperature selector is placed

at 65. This introduces a resistance into the circuit which lowers

the current and increases the voltage. Sensing the higher voltage,
the amplifier allows the current flow through TR1, TR5 and TR3 which
energires relay RSLI which in turn allows current flow through the réd

lead and return to ground through the purple lead, rotating the motor

.and hence the camshaft into the cooling mode. Under high umbient condi-

tions, the Ranco thermostat is also overridden by the Ranco override

switch.

When the selected temperature is reached, the in-car sensor's resistance
changes cancelllng the IMBALANCE and allows the feedback potentiometer
to return the camshaft to the balance position. Camshaft travel is

limited by the full cooling limit switch - Depends on Ambient influence.
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FULL HEATING

When full heating is selected, the temperature selector is placed

At B85, This introduces a resistance into the circuit which raises

the current and reduces the‘voltage. Sensing the lower voltage, the

amplifier allows current £low through TR1, TR6 and TR4 which energizes

RSL2 which in turn ailows current flow through the purple Jead and re-

turn to groumd through the red iead, rotating the motor and hence the
_____ camshaft into the heating mode. When the seieccied temperature is
reached, the in-car sernsor's resistance changes cancelling Lhe IMBALANCE
and allows the feedback potentiometer to return the camshaft to the

central position, In full heating, fan speeds are limited ro Low and

MED 1 (2nd speed) - Depends on Ambient influence.

i/ . .

1 C T~ -

£ & .)C«Sﬁl) VoL e T e Mf\}g@ﬁw T /of Schye

51002



Yol pmg JFWwi
Burtesy 1104
, IINDIT) Buyjesy

O —ey
memm mwmq:o\/ 3ses123(q
BpOl .Burjway
Yo TMg JTwy]
Suiiooy 1Ing — e e tliw
Qe .
0. 010K AL ) 1784
i . { ﬂ
| Bl ) y _
SITOoA 21 - \V b ELCREL LA I “ \
i VA % m < 3 o
S / M = - o < < ]
U23IMg 3s0133( Wén”.l“..*\ 2 ske1oy = > > |
TORERS ARTHL o a ucmuusu - - RUCH.
a.v‘lﬁu.,uuu m
o —
10suag justquy om \ . I t&VW
néq-.J -
10310819¢ AMWW . W .
danjeaadwag 1 - ~
3
. ) .A\
MOT 3e jesaiag ‘ UL £dL w
juawysn{py : *
191371duy me
1980, i
) P
asey
aseq

. ONILVEH Ting
1INQUID WATAITdHY

930N

51002

Page 49 of 88

& e,



DEFROST MODE MAXIMUM

When defrost is selected, the temperature selector is placed at 85.
This introduces a 27X resistance into the circuit which raises the
current and reduces the voltage bypassing the amplifier bias circuit
and causes the camshaft to rotate to the full heating mode. The fans

will operate at the highest speed.
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OPERATION OF VACUUM AND FLAP .COMPONENTS

FULL HEATING MODE - AUTO

There is no vacuum feed to center dash flap, therefore, it is closed -
heater flaps are fully opened - cooler flaps closed by camshaft. System
will not operate until engine water temperature reaches 40°C (103°F).
Fans will automatically be on LO speed (lst) and switch to MED 1 (2nd)
speed by camshaft. Only the two lowest fan speeds are available in the

heating mode.
Camshaft turns until stopped by full heat limit switch.

Camshaft movement depends on ambient and desired temperature set at
temperature selector. Therefore, depending on conditiomns, flap positions
will vary to meet in-car temperature requirements. All air is passed

through evaporator to be dehumidified.

BIGH & 1O FAN SELECTION
Except for maintaining the given fan speed selected, the sysltem's operation

still remains automatic.
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Defrost Screen
Flaps CLOSED

.

vy Center Dash’Flap CLOSED

A (end dash vents may be opened
e /
/

Upper Cooling Flap

Closed kR - /’w

Upper Heating Flap OPEN

Delivery from
Fans

ﬂ\{ ////-££:E;° Lower- Heating Flap OPE
' ~4 ' <= Lower Cuoling Flap CLOSE
N / ,) |
, j A\Q
J i
‘ To Rear Footwells

To Front
Footwells

BULKHEAD FLOW AT FULL HEATING

L/H Defrost Screen Flap

=

R/H Defrost Screen Flap

/ /‘ Center Dash
Flap

™ To End of Dash Outlets

Upper Cooling
Flap ;

Lower Heating
\ Flap

Lower Cooling

DU S ——— g
| ) " X Flap
. — L
Delivery L 2 ), S ps =
From \\ \ 7o

To Rear Footwell
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FULL COOLING MODE - AUTO \

Approximately 75% of the air after passing through the evaporator is

fed to the dash outlets, the remaining 25% to the footwells.

Vacuum solenoid is de-energized placing inlet flaps in fresh air mode.
Ranco thermostat ig conductive and refrigeration cycle operates. Fans

are initially on LO speed (always in this mode when Auto is selected).

As camshaft revolves, it trips MED 1 (2nd speed) fan switch then MED 2

(3rd speed).

Center dash flap opens when cam operates outer vacuum switch., Upper
and lower heater flaps are closed preventing air passing over heater core.
Cooling flaps are open - All flaps being operated by camshaft through

external linkage.

Water temperature bypass switch activated by camshaft - Water valve
closed to prevent water circulation through heater core - Cam closes
vacuum feed from inner vacuum switch., Ranco thermostat overridden

by Ranco override switch.

High speed (4th)/Recirculation switch activated by camshaft - Positive
voltage via Diode #D3 energizes vacuum solenoid and allows vacuum feed

to inlet flaps placing them in recirculaticn mode.

Camshaft trips full cooling limit switch inhibiting further camshaﬁt

travel.

As selected temperature is reached, the feedback potentiometer, via the
amplifier, signals the camshaft to reverse this sequence until camshaft
revolves back to central position.
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HIGH & LO FAN SELECTION

In cooling mode, HIGH or LO may be selected either to maintain a
high or low air velocity into the vehicle interior] however, all

other functions remzin automatic.
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Defrost Screen
Flaps CLOSED

Center Dash Flap OPENR
(End Dash Vents May -Be
Opened Manually)

Upper lleating Flap CLOSE]

Lower lleating Flap CLOSED
LLower Cooling Flap OPEN

Delivery
From Fans

sf/ \/‘ To Rear Footwells -

To Front
FTootwells

BULKHEAD FLOW AT FULL COOLING

L/H Defrost Screen Flap R/H Defrost Screen Flap

Center Dash

N s Poimm——1
(— Ty

Flap s C:Ex To End of Dash
- Outlets

Upper Cooling
Flap

: Upper “e_atlngﬁ\\X
453 ]?ﬁ .

Lower Cooling Flar

Delivery o==x¥
From

To Rear Footwell

To Front
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INTERMEDIATE SETTINGS

Depending on ambient temperature and temperature at the in-car sensor
as compared to that selected at the temperature selector control, an
infinite number of settings between full heating and full cooling are
possible. Therefore, flaps, vacuum and electronic control signals
are governed by the camshaft position necessary to maintain the

selected temperature.

BULKHEAD FLAP POSSIBLE INTERMEDIATE POSITIONS

Screen Defrost Flaps

" P Center Dash Flap

|

- Lower Heating Flap

Lower Cooling Flap

From Fans .

i

!

To Front To Rear Footwells

Footwells
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R/H Defrost Screen Flap
L/H Defrost Screen

Flap
jﬂ - Center Dash ‘ﬁ

Flap

Upper Cooling
Flap

:KUppeg geating

R e
.~L¥@u‘::q;w;-;~,;g¢;._h o o

Lower Cooling

Flap
Delivery —>
"From
Fans
To Rear Yootwells
To Fromnt
Footwells
DEFROST

Selecting defrost at the manual control introduces a high value re-
sistance (27K) which completely overrides the amplifier bias circuits.
The camshaft moves to the full heat position closing the upper and lower
cooling flaps and opening the heater flaps. However, the lower heating
flap which normally is hgld open by a vacuum actuator, does not have

a vacuum feed, therefore, is held closed by the return spring. All
heated air is directed to the screen outlets. Manual operation of the

dash end outlets is optional for side window defogging.

The vacuum switch on the manual control is closed preventing vacuum to
the lower heating flap and screen outlet flaps (which allow screen flaps
to open 90% of air flow). There is a small bleed-(10%) of hot air to
the footwells. The fans are naturally on HIGH speed (4th) and will come

’

on immediately.

The heating system will not function until the engine water temperature

reaches 40°C (103°F).
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Defrost Screen
Flaps OPEN

Center Dash Flap CLOSED
(End Dash Vents May Be Opened

Manually)

Upper Heating Flap OPEN

Lower lleating Flap CLOSED

Lower Cooling Flap CLOSEL

Ny a\

Delivery From

- A
]

Fans \ V
NG
\ \g 4
)
- ‘To Rear Footwells
To Front .
Footwells
BULKHEAD FLOW Af DEFROST
L/H Defrost Screen Flap | R/H Defrost Screem Flap
t t Center Dash
ST T
A \ x % %~ To End of Dash
V A\ ‘ Qutlet
[ A
\ /
Upper Heatin
Upper Cooling PP Flao g
Flap e
r Heating
st e s Lower Cooling Flap
Delivery
From
Fans
To Rear Footﬁell
To Front
S1002
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10.

11.

12.

Check that bottom cooler flap seats correctly.

FLAP AND LINKAGE ADJUSTMENT

Remove main tension spring (leave lower cooling flap spring in
situ.).
Check that all flaps are free to move.

Rotate camshaft into full cooling mode (clockwise - viewed from

potentiometer end) by turning temperature selector to 65 with mode
control at Auto.

Check that LOWER HEATING flap is closed by applying slight hand

pressure - there should be no movement.

Check that UPPER HEATING flap is fully closed by rotaLing'flap in

a clockwise direction - adjust screw and locknut if necessary.

‘Check that both LOWER and UPPER HEATING flaps close fully by opera-

tipg actuating rod. . ’

NOTE: Peg om 1iﬁkage operatés on cam on the LOWER HEATINC flap to
override the lower heating flap vacuum actuator on the left
side of the evaporator case. Peg closeé lower heating flap
in full cooling mode.

Place system into FULL HEATING mode by rotating camshaft anti-

clockwise (viewed from potentiometer end).

Check that UPPER HEATING flap is fully OPEN (jus; touches casing)-

Hold LOWER COOLING flap CLOSED and.adjust éctuacing rods by set-

screw on linkage. | J

Check that flaps close at opposite‘end of travel b§ operating rod.

Refit main tensioning spring.
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-+ EVAPORATOR CASE RIGHT-HAND SIDE

Upper Heating Flap _
and Adjusting Screw

Upper Heater
Flap

Upper Cooling
‘Flap

Operating Rods
Lower Cooling
Flap

Adjusting
Screws
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LOWER HEATING FLAP ADJUSTMENT

1. Select FULL COOLING mode - loosen clamping setscrew - hold flap
fully clockwise against heater box - retighten clamping setscrew.
Check for free movement of flap.

2. Select FULL HEATING mode and check that flap opens fully (against

casing).

The lower heating flap functions in all positions except defrost. The
position of the lower heating flap is modified by the overriding action
of the cam and peg on the upper heating/lower cooling flap operating
linkaée on the right side of the evaporator case. This linkage gives

the correct air blend for all conditions.

In defrost there is no vacuum supply to the lower heating flap vacuum
actuator. Therefore, no air flows to the front or rear footwells. 1Im
defrost mode, all air goes to screen outlets except for a slight bleed

to the footwells or optional setting of the dash end outlets.

-
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LOWER HEATING FLAP
ACTUATTING SYSTEM

Lower Heating Flap

lacuum Actuator
Lower Heating Flap

Hot Water
Inlet To Heater
Core

Evaporator Case
Left-Hand Side
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Check relative positions of flaps for FULL HEATING and FULL COOLING

modes.

FLAP LOCATIONS

- Upper Cooling Flap 2 i>£@f\
Upper Heating Flap _JLaq 6
- , -2

Lower Heating Flap
Lower Cooling Flap
. Evaporator
Heater Core

.

[SANR VAT SN UVRN N Ry e

1. Upper Cooling Flap Open

2. Upper Heating Flap Closed
FULL COOLING MODE '

3. Lower Heating Flap Closed

4. Lower Cooling Flap Open

1. .Upper Cooling Flap Closed
FULL HEATING MODE

‘2. Upper Heating Flap Open

l? 3. Lower Heating Flap Open
4

c 4. Lower Cooling Flap Closed
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(7
(8)

(9)
(10)
(11)

(12)

CONTROL SYSTEM FUNCTIONAL TEST

With engine cold, turn TEMPERATURE SELECTOR to 85 and MODE
CONTROL to AUTO.
Start engine - run at 1,000 rpm. Camshaft motor should be heard .

The fans should not operate until engine temperature reaches 40°C

(1039%).

. At 40°%C (103 F) the fans should come on at MED 1 (2nd) sPeed Check

for correct speed by selecting LO at MODE CONTROL. Fans should drop
to low (1st) speed. Place control back to AUTO. Compressor clutch
should be energized.

Air from the outlets will gradually incréase in temperature as the
engine temperature increases.

With engine warm, turn TEMPERATURE SELECTOR to 65.

The unit should go through the following sequence in about 20

seconds:

Blower speéd will drop to low.

Incoming temperature will decrease, the upper temperature dropplng
more quickly than footwell temperature.

After about 10 seconds, the center outlet flap will open.

About 1 second later, the fan speed will shift to MED 1 (2nd speed).
Another second later, the fan speed will shift to MED 2 (3rd speed).
Another second later, the fan speed will shift to maximum (4th speed).
At the same time, the fresh air vents will close and the recirculation
flaps will open. A rush of air will be felt along the bottom edge of

the lower trim panels.
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(13) Turn MODE CONTROL to LO which should cause the fan speed to drop.
Return MODE CONTROL to AUTO.

NOTE: On some cars the change of'the fan speeds may be hard to detect.

(14) Remove cigar lighter from vicinity of in-car sensor.

(15) Within ten minutes, depending upon ambient conditions, the unit should
shift off recirculation and the blowers will drop to one of the inter-
mediate speeds. (This test should be carried out on the road to get
'faster thermistor response,)

(16) Turn MODE CONTROL to DEFROST. The center dash flap should close and
the screen outlets open. Air to the footwells should cut off leaving
air ;upply to the upper outlets only.

(17) Fans should shift to maximum (4th) speed and hot air should flow
from the upper outlets.

NOTE: Fan vibration should be assessed at this point.

(18) Check that air can be cut off at dash face level outer outlets.

(19) Set MODE CONTROL to AUTO. Set temperature selector to 75 and wait
for unit to settle.

(20) The fans should now be on low speed - depending on Ambient temperature

(21) Turn MODE CONTROL to HIGH - Maximum (4th) speed should now engage.
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.

DEFROST AND DEMIST TESTING

Set the TEMPERATURE SELECTOR to 85.

Set MODE CONTROL to DEFROST.

Close END OF DASH outlets.

Start engine :and run at 1500 rpm for 7 minutes.

During the running pericd, measure air flow from screen outlets.

The velocity should be 1550 f.p.m.

Also during running period turn MODE CONTROL to HIGH and open END
DASH outlets. Using screen outlets and end of dash outlets, measure
air velocity.

Should be 500 f.p.m. screen - 850 f.p.m. end of dash outlets minimum.
At the end of 7 minutes running period and the engine water temperature
gauge is at normal, the feilowing minimum screen outiet temperature
should be obtained:

PLENUM INLET ©C SCREEN QOUTLET ©

10 54
12 55
14 55.5
16 56.5
18 57
20 58
22 58.5
24 58.5

If the above minimum requirements are met, it can be assumed that:

(2a) The thermostats are opening correctly.

(b) Water valve is opening fully.

(¢) The flaps and linkage are correctly adjusted for the heating
mode.

(d) The fans give adequate air flow at maximum speed.
g q P
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10.

11.

13.

14.

If the above criteria are not met, check the following:

If water temperature will not reach normal in 7 minutes, check
thermostat(s).

Water temperature is normal but the air outlet temperature remains
low, check that vacuum to heater water valve is at least 8% inches
(Hg). 1If vacuum is sufficient, replace valve. However, if vacuum
is low, check supply through water valve actuator, switch and supply
pipe for a pinched condition.

If air velocity is low, check that appropriate flaps are fully closec
adjust linkage if necessary. Excessive air flow may be caused ?y
demist control flap sticking open.

If after checking flaps, air flow is still low, check blower motors
for full voltage at maximum speed and that the motors are wired for

correct rotation.
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VACUUM FUNCTIONAL SYSTEM TESTING

Engine at normal running temperature - Check that engine vacuum is

at least 8% (Hg) inches.

With engine running, select 65 on TEMPERATURE SELECTOR. Wait 1 minute
then select Defrost: DEFROST SCREEN OUTLETS should open and provide
maximum hot air flow to screen. Air should have equal velocity from
each side.

There should be a small air bleed to the footwells. lteavy [low in-
dicates a fault with lower heater flap linkage or flap actualor.
Select AUTO at MODE CONTROL 65 at TEMPERATURE SELECTOR. Wait 5
minutes for camshaft to travel to full cooling mode and observe the
following:

The center dash flap should open first and would indicate the vacuum
System to this component is O.K. TIf it does not open, suspect
mechanical seizure or vacuum supply fault,

Secondly, the heater water valve should close (observe arm movement -
should be drawn fully into the unit). 1If this occurs, it.demonstrates
the camshaft vacuum switch, water valve and piping is in working order.
When the camshaft reaches the end of its travel to the full cooling
mode position, the HI speed/Recirculation microswitch puts the fans

in HIGH spéed. The vacuum solenoid is also energized allowing a
vacuum feed to the vacuum actuator on the blower casings placing the
air inlet flaps in the recirculation mode. Chg;k.ghat flaps drop

down to the fullest extent which indicates vacuum system O.K,
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bear in mind thatr the vacuum pipes may be perished, split or

pinched causing complete failure or intermittent operation.

51002 Page 73 of 88



ELECTRICAL/ELECTRONIC FUNCTIONAL SYSTEM TESTING

A vacuum functional test shouléd be performed prior to testing the
Electrical/Electronic circuitry. Use the approvoriate circuit diagrams
and keep in mind that shorted, poorly grounded or open circuited wires
may be the actual cause of component failure.

ELECTRICAL FEED FUSE FAYLURES

Theré are four fuses which protect the air conditioning unit:

1. TIf fan motors fail to function on ali speeds, check the,;%rhmp'
supply fuse #F10 at the main fuse box.

2. Ignition supply 35 amp. fuse #Fil controls all ignition auxiliary
units, i.e. air conditioner, wipers, washers, etc. If this fuse
fails, disconnect feed to air conditioner and replace fuse - Operate
2ll auxiliary items to determine whether the fault lies in the
auxiliary items or the air conditiomer.

3. The third fuse is a delayed action fuse in the amplifier positive.
line. TIf, upon replacement, the fuse still fails, the amplifier,
thermistors, Diodes; camshaft motor and associated wiring is sﬁspected.
If no fault is apparent, disconnect camshaft motor and thermistor, - If
fuse still fails, replace amplifier.

4. The fourth fuse is a 10 amp. fuse which protects the feed to the
compressor clutch. "If, on substitution, the fuse still fails, dis-
connect compressor clutch lead and try again. If it still fails,
suspect Ranco thermostat or Ranco override switch. Test each item

with an ohmmeter.
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FAN FAULTS
If fan faults exist, a voltage check must be taken at the input feed
and fan supply leads.
1. The input feed should register 12 volts.
2. The qther feeds are through the HIGH speed/Recirculation switch and
-Diode 5 (D5) for the high speed fan. This feed only occurs when
the camshaft is in the full cooling mode and should reflect 12 volts.
kif, when full cooling is selected, the fans do not go into HTGH
speed, the relay is O.K. and the fault lies with D5, the high speed/
recirculation switch on the camshaft or the wiring.
Iwo additional feeds are between the 10 amp. clutch fuse and the water

temperature thermostart,
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~ FAN SWITCH FAULTS

There are five switches which directly control the fans:

(2) High/Recirculation fan switch on camshaft (described
under fan faults).

(b) High speed switch on MODE control.

(cj Low speed switch on MODE control,

(d) Med 1 (2nd speed) switch on camshaft.

(e) Med 2 (3rd speed) switch on ca&shaft.

High Speed Switch - If cooling is selected by switching temperature

selector setting from 85 to 65, the high speéd fan should eventually
be selected and the recirculation flaps should open. If not, the fault
lies in the switch or an open circuit wire - depending on Ambient temperature.

Low Speed Switch -~ If only the highest fan speed is available and

there is no output from the flaps in any position other than in high
and full cooling, the fault lies in thg low speed switch or wiring.
NOTE: Distortion of the MODE CONTROL carrier (sheet metal) can cause
malad justment of mode control microswitches. ‘

MED 1 (2nd speed) Switch

Located on the camshaft - Failure of MED 1 switch will exhibit the

following if faulty:

(a) Very low air output when unit is in full heating mode.

(b) Only three changes of fan speeds when selecting 65 from 85
at temperature»selector. If so, check switch and/or wiring.

MED 2 (3rd speed) Switch

Located on the camshaft - Failure of MED 2 switch will be apparent
by failure of the camshaft to select 3rd speed when going in or out

of the full cooling mode. If so, check switch and/or wiring.
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COMPRESSOR CLUTCH FAULTS

1.

If fans are functioning correctly there will be a 12 volt feed to

the fuse protecting the field circuit,

If refrigeration is not occurring, then the clutch circuit mus? be
tested.

Check 10 aﬁp. fuse,if failed, disconnect wire from compressor clutch.
If‘fuse still fails, the circuir should be checked for continuity as
should the Ranco override switch and Ranco thermostat. 1f fuse fails

when reconnecting clutch wire, then clutch winding is suspected.

CAMSHAFT MOTOR FAULTS

1.

Select 85 from 65 at the Temperature selector. This is full heating

.. mede .which causes the felay in the amplifier to switch the purple

lead of the motor circuit to a 12 volt positive feed. A voltmeter
check. should then show 12 volts at the purple lead - 0 volts at the
red lead,

After a few minutes, select 65 from 85 which causes the amplifier

to energize a second relay‘which switches the positive 12 volt feed
to the red lead and negative 0 Qolts to the purple lead.

If events listed in 1 and 2 occur, the amplifier control of the cam-
shaft motor is correct. If the camshaft motor does not function,
check continuity of the full heating and full cooling limit switches
and wiring.

If all the foregoing proves correct, check diodes for forward and

"reverse bias modes.
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5. Should all this Prove to be correct, check continuity of motor
windings and if faulty, replace camshaft assembly.

AMPLIFIER FAULTS

In addition to the amplifier checks performed under camshaft motor
faults, the following two checks may also be performed:
(a) There is‘a 12 volrc Eositive input at the brown lead and a
good ground at the black lead.
(b) That when DEFROST is selected the relay inside the amplifier
immediately connects the purple lead t? 12 volrt positiye'supply.
There is a delayed action fuse in the brown positive input lead
to protect the servo, wiring and amplifier.

CAMSHAFT MICROSWITCHES

It is recommended that if microswitch failure occurs that the complete
servo unit be replaced, however, wires to switches should be checked for
chafing, frayving and loose connections, etc. - Continuity checks may

also be performed,
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SENSING SYSTEM TESTING

Disconnect Amplifier plug from harness Socket. Perform following test
at harness socket:

HARNESS SOCKET

Pin 7 (Blue wire) to Pin &4 (White wire). Temperature Selector should

vary from 0 to 10K.

Pin 7 (Blue wire) to Pin 3 (Brown wire).

AMBTENT TEMP. MODE CONTROL OTHER MODES
APPROXIMATELY AT DEFROST
60° 43K ohms 16X . ohms
70° 40K 13K
75° 38K : 11K
80° 37K 10K

85° 36.5K ‘ 2.5K

Pin © (Orange wire) té Pin 8 (Yellow wire).

Feedback Potentiometer = 2K

Pin 9 (Orange wire) to Pin 5 (Green wire).

Track to wiper arm of Feedback Potentiometer O - 2K ohms.

If Zero, servo in full heat position. If 2K, servo in full cool.

Pin 1 (Purple wire) to Pin 2 (Red wire).

30 onms (servo motor resistance maximum acceptable 100 ohms).
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JAGUAR MK II AIR CONDITIONER
IN-CAR FAULT FINDING CHART

The procedure provides a check list of ziv tests on hand and automatic

16}

controi. The sequence must be strictly follcwed as each check-out ig
based on the satisfactory result of previous tests. This method avoids

undue repetition of tests and back referancin

Before the fault finding seguence is stzrzed, the car engine must be
run -to ensure that the water is hot and that there is adequate vacuum
in the svstem. For subiective and cooling tests *he engine should be

running for the refrigeraricn COomMPIrassor o operate.

EQUIPMENT

The chart is based on the availability of the following test equipment:
(i) VOLTMETER - to cover ran
(i1)  CONTINUITY TESTER - to check for harness breaks
(iii) RESISTANCE METER - up to 20K ohms - to check sensors
(iv) VACUUM GAUGE - (not essential) - to check vacuum.level in

vacuum tubes.

PROCEDURE

. The following sequence must be folliowed to cover all foreseeable faultst

HAND CONTROL - TEST 1 - 'QFF' POSITICN

AUTOMATIC CONTROL - TEST 5 - AMPLIFIER/SERVO RESPONSE

- TEST 6 - SERVQ FUNCTION

S1002 Page 80 of 88



SATBA pIOUITOS

03 QUTT U 38eN00Tg - HANOVA ON ——

3INEI 103BNIOY  —vemmimm

NANOVA ~ — 1°TUT 103jenjoR
; 1B unnoea >oayjn

|

TIM1550d
AIney edequll urojueyoey - FIAISS0d ION  wrorewmsmoncheon . puey £q
(s) dery uado TIng ~m-- aQaso1y ~—— :
Toxjuo) spop Ie * : AdIS ENO
D Y23TAg 03 adeay - b
~3TNBJ OTa3I08IY = AQ  -v-- ::mo<>
jiney
BATBA PFOUBTOG = AZ] -rwimeede  TERUTWMID] "y
, 1B ¥Bejjon yoayy
_ 31913N0 B8ATBA
WAADVA ON ~~te pTou®jos je aurj
UMNJBA 3109UUODST(
1
i
WANOVA
2url £1ddns -sea uy a8edoo1g - WANOVA ON Y- aales plouajos
jo wo3jjoq je BUT]
WRNdEA 328UUODSIQ ——  qFS0TD
S4AIS HI109 ——  sdery *oatos1 yjoq
. Jo uorjrsod fesy
dS0TD SdVId ¥4IV HSAYd
1013u03 apoy e 8utayM pajeoossy NIdO SAVId *D¥Idad 7°1
O Uoatmg @oerdax - 3yney yoiimg = AT e . puy mowqﬂa NoaYyn
@oe1dax - 31ne3y Leisy AO oo e8e3104 ﬁmmﬂsumu AN

Aviea o18uys A98YY - MO

s3873N0 3®
MOTJ 1T® 103 @9,
JA0 SYAMOTT T1°1

do§ L MOLOATAS MANIVAAdIET, ¥, 430, "0Wil0s Fdon <"1 1891,

JMVHD ONIONIJ ITNVA UVO-NT = MANOIITaNOD W1V 1T SO7 AVNOVE

nf KR

Pace R1

51002



S — I3dds Mo

1V S4amo1d
SU03O0UUCD GH
PuB X jO°UD - IIney ‘L8EB I031STSOY —m AZ] - R
@oeydax - jyney Awyax a73utg AO | [euyumIag 1 = =
fey81 @18uys yoayp M M
—)
- & &
'S MO .
9S007 310BJUOD (JIBY —— ST HOIH ——A fe19x1 a18uys st 2
*§81 yjaee Yoayn - <
i Q
d 1B o
JINBJ Yy Yd3IMS >m~ e o
1033U0) ®pOK 10 ped] XN UT 3BB1q SSAUIBYH — AD —— pea] AN 2® ®8m3joA a o
Aetex a18uts Yooy = &
] <
{ ' =)
AZT &
A1ddns utew ur j7nej 07113997 —— pQ ~— Ae1aa a1dyay uo peay A
MN 3® @8eijoa 3oeyj
, - ._
( poads Ao
( MOTT U0 SIBMOTY ~——— AC .
Suofjosuuoo (
19M01q 03 LefLa-( 7 pey I® §18M0TH ~— AD1
(s) 9uI1 89 ur yeeig (
( M0 Bupyorrmg  —— ppT TBUTWIdY § pEI]
g9~ Leyea ordrag
38 9de)y704 Yo9YyH
| (ep1s

, AO
JINBY 0TI303[9 i18MOTg — 0 ION 3HVIToA +— 410 (S) WIMOTH

4554 OLOFTAS MUNIVIAIWAL *LS0UdAd TOUINOD dA0W -~ 7 1S4l

yora) $107123UU0D
e sade3joa oayy
SapTs yioq o3 uajlsifq
ddads HOIH Ol S¥daMo1d

e

Page 82 of 88

o~

51002



s 11 e 3 Bt v

9 3891 BeE - JIney woIshs oFWUT] TESTURYOSR - NEMYNS 41V a100 4o
TAATT 1004 ¥IV Q100

¢ IEB1 895 - pe3viox j0u sy OAleg NETISS ATV @100

ATney dey TeotuByoRU/103BNIOY - KANHYA ON © THATT I004 WIV @I0D
10a3u0n a
°POH U0 3IINBF D YdITMS 2BA - NANOVA ~  (PuI| useid) Juypped
yseado lapun asoaid
L 3B WONOBA NOBYY  —  THANT 100d O WIV
—t §3pT6 yjoq
NATIOS 01 ¥IV ON §3913Nn0 1994
NHHE0S8
0L ¥4IV IOH q2
aop7dax - 3iney Leyay AZT : ‘
T0I3uU0) Bpoy 03 BUTT Mg UT edaq SSauley AO pPE3T Mg 3® 88m3ToA
Av1ex 91d1ay oayp - (p07)
qaads ¢ aum
LV S4amMo1d -
¥ peal ‘ssaurey oj
U0}302UU0D 10 *ASS® 103S[S81 U] J[NEJ ~———— AZT
20eTda1 - 31ney Aeyey AQ — ‘¥ TeuTwIay

Av181 uy 88e3704 yoayH

¥

ACT
V Yo3TMg Toajuo0) apoy o3 Od PBIT Uyl jBOIqQ Ssouapy —— AO —— £Le1oa a1dyay-9q
PE?T Ul ade3jon osyy
d I8 Yyjaes . , (*3u00) qduads
1ood 10 (q yojims Toajuo) epoy uy 3ney *SHd MOT . HOIH 1y
UP3IA6 10 peey g uy jesaq sseuiey *STY HOIH —i— Av121 o1dya3-peer ng SYAMO1d ®BZ
38 °891 Yjawe yoayy -
aqaads Mol (*3u0n)
LY S4IMOTE TSOUIAA
A T 1SAaT &

-

A ¢




JINTI @ YDITAG TOIQUGY BPOY  wmewermmirssmsensemes 1 R 1V S¥UMoIq

UH:EW -%mmﬁ\ 1073 %4.. w.\_‘& —ae \/Na_ —i
eogydan
- 31nejy Aeloa 88Ul . AQ ~eeeeme TRUTMADY X
fr19a 87du1s osyy o
ﬂ:..saifazi;_ “
"S53 N0l ¢
9E00T 30BIVUOT Ylaey—- *SuY UOTH -~ seia2 a813uls _ 3
*$91 YJa¥T }O8YY : o
F O 00
y r w
pesl Azl ¥
AN U7 3jB21Q SSBUAR|| wrv [ wom pral AN JE 9fvuiloa
Le1aa »18uTs sjoadyp - 140 SUAMOTE peal g9 Aeyax aydri
38 9@8v310A doB8Yn -~ |
anads MoT

01 SyiImo1g 1’

m e

JG8 Y ‘HOT-01NV =% LSHL

23By001q Buly a0 ) Ud1IMG
103309 dpoly *oep A1TNed - NANDVA ON -~

2anTye) Jurdjueyoow
dey3y 10 37ne) aojenidy - WANODVA — Juipped yseao

mo1eq (ue9ad) ooard

I 1® umnoea Yoay) -
TAATL 1004 IV AT00 A0
NI3dOS 1v MOTd HOIH —— §3373IN0 ULBIIDS JE
MOTJ 3Te 10J [99j] -
= TIATT 1004 OL ¥IV

. ASOTD SAVTd NAHIOS g+
S2UTT AN ® N Ul deaaq ssauiey 1o £3[nej yo3yms aanjersdws) a3jem —— JJ40 SHIMOTY s1amo1q
03 u8ls1T - HOTH

agads yamond g

oG = TIN-01AV - € 1Sil

S$1002



b}
.wu SRR
1N y youing 3w~ .
102300D apol ™ gy HOTH ~Y um pEay 10suut 1wo o
-uy pue asnjy *dwp . L
UssMlaq *saa ooy (8utgeey *juop) e
JRUR JJ0 231Mg T ACT INVISNOD v
LV TYNTWYEEL 34 @,
)
. 60
TSPERT d/Y UT NEDIq BUT e praovye Nddo ' 3
SIVIT HIOG/AKQ === :
AIney aa13prduy-yg-g .., /
pe3dauuoassip
a103we19s tdway-n/g T () % o1 (a)/oN 39Yvos '
OAIBE JO *§aX 0O5YD
puw ‘q ‘puei Josuss o
JuBITQUIR J00UUODET] (g
[ rrrenssseri < o e e
SUlT N ATl
= ALBAQ SEBUIVH = AQ b, - (BULT N) esny qe
A1ddne 2971317d00 NOUUYY e TVIINALOd
HIAVA IV SUVTFL HIOU ~ovemomd
sopydex - 3ne} I91711duly e AZL LV SHOVIIOA HIOH —wmeme] .
‘ : 10309793
eor1doa - JINE] 1030W OATBG - AZT 4 SHONVHD SHOVITOA =meesmde aanjeaedway saow )
-10309UU0D yq § g
3e 23v3T0A dOBY)H .
JTUN OAISG :
- ]
: LNHNIAOH ON N
.9 388], 03 poovooay stir?ESan INOWIAOW ==t - . 1030Ul OAI9S S
107 uslsI] pum sfem yjoq ©

10308185 @anjeiadwsy saoy - I
NOLIVIOW MOIOW OA¥ES ‘1

e maesg e

ASNOASHY OANAS/ VT AT IOV = € IS4




88

£

[s]
(Xs]
[ee]
a -
[J8)
o
\
*31ney 191317duy-dz 01 dn
-u.wﬂmu mmmcum:
/"30d xoeq-pasg -3/0 10 O (0)6 ® (1)8 “soN
uoaniag ¥ ()8 ® (9)¢
‘goN s3aoos ‘due
uaam3aq "sal1 WOV
1
]
NOILVIdvA
-3ynej
20309818s sanjeiadws———NOILVIUVA 10313U00
: ON—— @®anjeiadwa] 23301
e 3 )¢
*SON siayoos ‘due (8uyfooo*3suo))
uasanlaq *S81 MI’Yy) — AZT INVISNOD
I / . LV TTYNIWYAL ¥
*31nel I0Su3s A1
10 sassauley Uy yeaiq 0/0 1 =~ ()¢ R (N)
€ °*soN siajoos ‘duwe :
usaMIBg ‘531 YI9Y) . (aucd)
L 9 NOILVIOY d0LOW OA¥dS
01

(3uod) ¢ 1S3l
|

$1002



Do " St

TIIIAE 0KIIS -HANOVA ON. <

alney
BATRA fI103ENIDY-NNIVA 1o03enjoe
38 wnnoea }d3Yy)

(uado saT®p)
IOH T334 SIJId ¥ILVH

peal Y 3O youeiq
"oA19S Uy Nesig-Invd ozg
1 3189yg 29g-I110vd - qi 1sap — @dS0TD SdVId “DHIOI

? (334S HOIH 1V SNV —
pEo] K

oM ediq SSaUIRH-IINVI ON -
7 199yg 998~ IINVd II!IIMHIIIII BZ 3153% N340 SAVId "DYIO: »
5 q334S HOTH IV ION SNV
| AZT
3INBJ YOITMS OAIdS — pg ——— pesl 9M OAl1lsS :
. ur @8e37oA }93Y)——qISOTD SAVII *OUIDTU 3
Q434S HOTH IV ION SNVI —

)

IIney
je3somisy] 0J9uUBYy —— XTa3eWw ur 3UuTO[- .
28ey001q 1ojerodeny ——0— SNVJ q33dS HOIH

J1IdS30 3LVE MOTI MOT —
1InNeJ 0AI3G-AZ]

NMOTE dSnd
. AN
}eol1q SSdVIB|-AQ " pe3] AN UT 88njJ
» 98e310A YO8YD

a31od1ds SI
MOT-01NY, A1 ATIVIOAdSH
-NOILVINOYID NOTYd Sd4OLS
IVLS, L OONVd SV SUSVIIONI

- Butioos TIng

8uttoop TIng

TINIVIAdRAL ¥IV 1T1100 ' Y8urjoo) TIng

¢ aduenbes 3s9] —— 41VIOY ION TIIM OA¥IS

aa3ds
HOTH/YIY HSTMII €79

WILSAS
NOIIVNIOI¥I T°9
ONILVIH

/
Wekera

SNOILIONNA OILVHOLNV - 9 1S4%L

/ONITO00D IIWIT 1°9

JATVA ¥ALYM

Page 87 of 88

51002



;Aaﬂmv sofequr] 1snfpe - paieas 231v sde(] BVJ[00D Jvuun
(auoxj H/¥) ¥eNUTT 1snf{pe - psigas 2ae gde7y Suyiesy iaddn
»£1030®3STIBS B1iE §3533 9aoqe

T.C_d AGINS | ey

*3Ine] 1o0jenjoe
,/°3®3201q SUTT-HANDVA ON

YUAzmu BATBATDBA-HNNIOVA . (a®3N0O) BATEA °JEBA

OAJ2S J®B umndeA %}I3YyD

ON
|I“HW!lAhmusovm>am>.um> \

OAJI®S 3® UMNDEBA }O8YJ —

3IneJ 8ATBA*OBA-HNANDVA
iinel
u0um:uum\mwmxuoan-zbbu<>

*3Iney yojiss
7 @dW 10 Q@[] 0Al1@S UT jedaq ssauiey B

ONISSIK 7 K

+31neJ UYo3IIMS OAI3S 10 HEed1q pe?1 AN JI0 zddw pue

pue a9mol 3B aansus -3ugioods IINnJ
37 atney deyy puetd

13A3T ADV4 0L WIV-8uTIEdy 11nJ

7AATT F0Vd 01 ¥IV ON

indienit e e Por e aa

!

*1S1a BIV ANV,
STHNIVYAIWEL Y1V IOTHHOONT €79

(2A0K)
dv1a 30va L°9

8ujiood 1IN ——

Darn 88 nf BB

*3ine3 ‘4sse 1dIN-5033dS NVd e
*s31/pee] FLVIAIWEIINT ON 3utto0d
n-671 \ 11n3 03 3E3Y
;o TIn3 °3E30y
Aet2yq t
%) pesT n . ) -
Letea ai1dia] AQ
a8e3i0A }oOY) — AZ] —— pea A4 - Leia1

a1d1a3y ut 83eaoa HO3YH

-s3yne3 Yoilims oa1ds . NO SYAMOTY

*3INEJ YOITIMS OAIBS 10 edlq SSAUIBH ™

130 S9IAMOTE

*31ne] °ATEBA OA12S - WANDVA ao03ENn3de 3B
. (peso1d aAleAn)

JOH ION ¥IV T

V\uwva}\ﬁ\
4 7
F

——————

umnoeA %2349

T

spee] 3EIS,1 102UU0DSI(]

8utaedy 11Nd

- Burjesy TINJ

FALEL]
% TQIN-SYIMOTE 9°9

apop Surjesy-

‘8uriood TINJ-

SSvdAd
LVLSOWdAHL ¥ILVM 679

(*3u0)) AATVA YILVM %70

—-— \\. 9!
N L%
my






