


AIR CONDITIONING

(REFRIGERATION)

Printed in Grear Britain by William Hodge & Chilver Limited, London



T.8.D. 723/B1907

PREFACE

The primary purpose of this Manual is to provide the
refrigeration engineer with information necessary to enable him
to service and maintain the Rolls-Royce Refrigeration System.
The Manual will also be ol great assistance to the motor car
engineer wishing to familiarise himself with the function and
position of the various components.

Contained herein is a description of the system and
comprehensive instructions for the maintenance, dismantling
and assembly of each unit, together with the necessary service
procedure. All special tools required to carry out service opera-
tions are listed and illustrated.

Although all information provided within the Manual was
correct when going to print, additions or mddifications may
subsequently be necessary. These will be brought to the notice
of the reader by means of Service Bulletins, and it is recom-
mended that a note be made in the appropriate Section of the
Manual, referring to the latest Bulletin.

Advice and assistance regarding maintenance and servicing
problems will always be available on application to the Service
Department at Pym’s Lane, Crewe; all such enquiries should
be accompanied by the chassis number of the car.
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INTRODUCTION

The underwing air conditioning system fitted to Standard Steel
Saloon Rolls-Royce Silver Cloud IT and Bentley 5.2 motor cars
provides de-misting, de-frosting, car heating and ventilation.
Alternatively, a comprehensive underwing refrigeration system,
providing a wide range of heating and cooling conditions, can
be installed at the customer’s request.

Whilst servicing of the standard heating and de-misting
system may be undertaken with confidence by the normal
service engineer, it must be appreciated that correct main-
tenance of the refrigeration system will be better effected by a
specialised refrigeration engineer.

Special equipment and precautions are necessary when
undertaking servicing and overhaul operations and it should be
always remembered that the refrigerant circulation system is
sealed and pressurised. Thus joints should not be disturbed
unnecessarily as the system must be discharged prior to
breaking any joint, unless this is protected by service valves.

The Refrigeration System, although an optional extra, is in
fact not an isolated unit, but a large system carefully integrated
into the design of the motor car. The electrical wiring, in most
cases, is combined in the main wiring looms and the individual
mechanical and electro-mechanical control units have been
installed in positions promoting simplicity of operation and the
facilitation of servicing.



All enquiries should be addressed to:—

ROLLS-ROYCE LIMITED

Pym’s Lane
Crewe
Cheshire

Telephone:
Crewe 55155

Telegrams:
“ROYCRU, CREWE”

T.S.D. Publication 723

Printed in England
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the wing and boosted, by means of a blower
motor, through the upper evaporater matrix
and/or the top half of the heater matrix. The air
is delivered into the saloon through the capping
rail adjustable outlets and the windscreen
de-misting slots.

The recirculating air is ducted from the air
intake, situated behind the right-hand front seat,
and boosted, by means of a blower motor,
through the lower evaporator matrix and the
lower half of the heater matrix. It then enters the
saloon via the cross duct under the facia, the
adjustable duct under the front picnic tray, and
the duct on the left-hand side of the scuttle.

To prevent the temperature of the air passing
through the evaporator falling below freezing
point and the system becoming blocked by the
formation of ice, a thermostatic switch is fitted to
each matrix and is used in conjunction with the
solenoid valves to control the flow of refrigerant.
If both solenoid valves are closed, the refrigerant
is by-passed from the condenser back to the com-
pressor through the flow control valve. The con-
trol valve is adjusted to maintain a minimum
pressure of 2 1b./sq. in. in the low pressure side of
the system. The thermostatic switches control the
minimum temperature of the evaporators and
must not be set below 2°C., otherwise icing may
occur.
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T.8.D. 723 — B1507

SECTION C.2

OPERATING THE SYSTEM

The system is controlled by two switches mounted
on the facia board and marked ‘UPPER’ and
‘LOWER’".

The ‘UPPER’ switch controls the fresh air system
and regulates the air entering the saloon from the
adjustable vents on either side of the capping rail
and from the windscreen de-misting slots. This
switch has seven positions — four positions clock-
wise which control the heating system, and three
positions anti-clockwise which control the
refrigeration.

To obtain the desired condition when operating
the refrigeration, the switch must be rotated anti-
clockwise.

In the first position the evaporator flap will be
fully open and the heater flap fully closed; the
water tap will be closed and the blower motor
operating at medium speed. This results in normal
ambient air entering the saloon.

In the second position both the evaporator flap
and the heater flap will be fully open; the water
tap will be closed, the compressor operating and
the blower motor running at medium speed. The
result is a mixture of ambient and refrigerated air
passing from the top half of the heater matrix and
the upper evaporator unit,

In the third position the evaporator flap will be
fully open, the heater flap will be fully closed, the
water tap will be closed, the compressor operating
and the blower motor at medium speed. This
results in cold air entering the saloon via the
upper evaporator.

If the knob of the ‘UPPER’ switch is pulled out
whilst turned to any of its positions, the blower
motor operates at full speed.

The ‘LOWER’ switch controls the recirculating
system and has five positions. Three positions
clockwise control the heating system and the two
positions anti-clockwise control the refrigeration
system.

In the first position anti-clockwise the water
tap will be closed, the compressor operating and
the blower motor at medium speed. This results
in cold recirculated air entering the saloon via the
lower evaporator.

In the second position anti-clockwise the water
tap will be closed, the compressor operating and
the blower motor at full speed. This results in
recirculated air of minimum temperature entering
the saloon.

Page §
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SECTION C.3

ELECTRICAL COMPONENTS

UPPER AIRSTREAM SWITCH

This switch controls the heater and evaporator
flap actuators, the fresh air blower motor, the
compressor clutch and the water tap actuator.

The switch utilises eight angular positions — the
vertical or OFF position, four positions clockwise
and three positions anti-clockwise.

In all seven operating positions, with the switch
knob ‘in’, the fresh air blower motor operates at
medium speed.

When the switch knob is pulled outwards, all
seven conditions are duplicated but with the
blower motor operating .at full speed. This is
achieved by the provision of a contact sleeve at
the end of the switch spindle. This sleeve connects
two fixed contacts when the knob is pulled out-
wards, thereby completing a new circuit by-
passing the resistance.

The main switch mechanism consists basically
of five sets of moving contacts which rotate when
the control knob is turned. Lobes on these con-
tact plates ‘make’ and ‘break’ with eleven sets of
fixed contacts spaced around the arc of travel of
the contact lobes.

A numbered disc is attached to the rear of the
switch for terminal identification, the key to which
is as follows: —

Terminal Number

1 Water Tap ‘Leak’.

p3 Evaporator Flap Closed.

3 Supply.

5 Heater Flap ¢ Open.

6 Heater Flap Fully Open.

7 Water Tap Closed.

8 Heater Flap Closed.

9 Compressor Cluich ‘In’.

10 Evaporator Flap Fully Open.
11 Blower Motor Medium Speed.
12 Bilower Motor Full Speed.
13 Evaporator Flap ¢ Open.

14 Evaporator Flap { Open.

Switch positions
st clockwise

Evaporator Flap
Heater Flap
Water Tap
Blower Motor

FULLY OPEN
CLOSED

LEAK POSITION
MEDIUM SPEED

Providing Normal ambient air flow at
Medium Speed. (Heater Matrix warming in
readiness for 2nd position.)

2nd clockwise
Evaporator Flap
Heater Flap
Water Tap ..
Blower Motor

4 OPEN
4 OPEN
LEAK POSITION
MEDIUM SPEED

Providing Mixed flow of ambient and warm

atr.

3rd clockwise
Evaporator Flap
Heater Flap
Water Tap ..
Blower Motor

+ OPEN
4 OPEN
LEAK POSITION
MEDIUM SPEED

Providing As above, but air of increased
temperature entering the car.

4th clockwise
Evaporator Flap
Heater Flap
Water Tap ..
Blower Motor

CLOSED

FULLY OPEN
LEAK POSITION
MEDIUM SPEED

Providing Maximum air temperature
permitted by coolant leak.

N.B. Knob pulled fully out in any position —
blower motor operates at FULL SPEED.
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1st anti-clockwise

Evaporator Flap FULLY OPEN
Heater Flap .. CLOSED
Water Tap .. .. CLOSED

Blower Motor MEDIUM SPEED

Providing Air of ambient temperature
entering the car.

2nd anti-clockwise
Evaporator Flap FULLY OPEN
Heater Flap FULLY OPEN
Water Tap .. .. CLOSED
Compressor OPERATING

Blower Motor MEDIUM SPEED

Providing Ambient and cold air flow via the
upper heater and upper evaporator matrices.

3rd anti-clockwise

Evaporator Flap FULLY OPEN
Heater Flap .. CLOSED
Water Tap .. .. CLOSED
Compressor OPERATING

Blower Motor MEDIUM SPEED

Providing Air of minimum temperature
entering the car via the upper evaporator
matrix.

N.B. If the switch knob is pulled out, the blower
motor operates at FULL SPEED.

LOWER AIRSTREAM SWITCH

This switch controls the recirculatory blower
motor, the water tap actuator and the compressor
clutch.

Six positions are utilised — the vertical or OFr
position, three positions clockwise and two posi-
tions anti-clockwise.

The construction and operation of the

mechanism is similar to that of the upper air-
stream switch except that no ‘pull-out’ mechanism

Page &

is provided for blower motor full speed — full
speed is only obtained in position three clockwise
and position two anti-clockwise.

Lobes on four sets of moving contacts complete
circuits with combinations of the nine sets of fixed
contacts.

A numbered disc is attached to the rear of the
switch to assist terminal identification; the key to
these numbers is as follows: —

Terminal Number

Recirculation Blower Motor Full Speed.
Recirculation Blower Motor Medium Speed.
Supply.

Water Tap “Leak’.

Supply from Upper Airstream Switch No. 1
Terminal.

Water Tap Closed.

Supply from Upper Airstream Switch No. 7
Terminal.

Compressor Clutch ‘In’.

11 Water Tap Open.

L R

o0 -1

Note: The system will not provide warm fresh
air and cold recirculated air simultaneously.

If the lower airstream switch is in a ‘cold
position (anti-clockwise) the water tap remains
closed for all positions of the upper airstream
switch, either clockwise or anti-clockwise.

If the lower airstream switch is ‘off or in
position I clockwise, the upper airstream switch
selects water tap leak for all clockwise positions.

If the lower airstream switch is in positions 2 or 3
clockwise, the npper airstream switch selects water
tap open for all clockwise positions.

Switch positions

Ist clockwise
Water Tap ..
Blower Motor

LEAK POSITION
MEDIUM SPEED

Providing Warm recirculated air.

2nd clockwise
Water Tap .. .. OPEN

Blower Motor MEDIUM SPEED

L0618/eTL A'S'L
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Providing Recirculated air of increased
temperature.

3rd clockwise
Water Tap .. .. OPEN

Blower Motor FULL SPEED

Providing Recirculated air of maximum
temperature.

1st anti-clockwise

Water Tap .. .. CLOSED
OPERATING
MEDIUM SPEED

Compressor
Blower Motor

Providing Cold recirculated air entering the
car via the lower evaporator matrix.

2nd anti-clockwise
Water Tap .. .. CLOSED

Compressor OPERATING

Blower Motor FULL SPEED
Providing Recirculated air of minimum
temperature entering the car via the lower
evaporator matrix.

THERMOSTATIC SWITCHES

The Cartridge Thermostat consists of two
silver contacts.attached to, but insulated from,
two special nickel steel members of low expansion
cogfficient, mounted under tension in a seamless
drawn brass tubular shell.

Changes in temperature cause the shell to
expand or contract, subjecting the steel contact
supports to changes of tension, thereby causing
the contacts to ‘make’ or ‘break’.

Two thermostats are incorporated in the
system, each controlling one of the solenocid
valves which regulate the supply of refrigerant to
the evaporator matrices. When the temperature of
the air leaving the matrices falls to a level a little
above freezing point; the flow of refrigerant is cut
off, in order to prevent the matrices becoming
blocked by ice formation.

Adjustment of the cut-off point is effected by
varying the tension in the nickel steel members
by means of a vernier screw which is accessible
when the thermostat rubber end cover is removed
(see Fig. 5).

Setung the switch should be attempted only
with the aid of a power source and indicator light.
Random operation of the setting screw, without
positive indication of the ‘make’ or ‘break’ of the
contacts, may strain the internal assembly.

A locking clamp is provided to ensure that the
setting remains undisturbed by vibrations, and
should be adjusted so that the vermer screw may
be turned without undue strain; this should be
carried out before final adjustment of the switch,
since tightening of the locking screw after adjust-
ment may alter the setting.

Care should be exercised in handling the
thermostat, since it is the outside shell which
forms the operating element and distortion of this
shell may affect the operation.

ACTUATORS

The heater flap, evaporator flap and heater water
tap actuators are identical units, consisting ofa
small electric motor driving through a reduction
gear train. The shaft carrying the final gear in the
train also carries a contact disc which has a
portion removed; this disc conveys current to the
motor via any one of four fixed contacts, when
the circuit is completed by the upper or lower
airstream switch action.

Operation of the motor causes the disc to
rotate until the gap in the disc reaches the con-
tact, thus breaking the circuit.

Attached to the end of each actuator gear shaft
is a crank lever. These crank levers are connected
by links to similar levers fixed to the water tap
spindle and to extensions of the heater and
evaporator flap spindles. The extension spindles
protrude through the actuator mounting platform,
and flexible couplings transmit the drive, through
holes in the valance, to the flap spindles. Rubber
sleeves are provided under the wing to protect the
flap driving mechanism.
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SECTION C.4

THE COMPRESSOR, CONTROL VALYES
AND ANCILLARY UNITS

THE COMPRESSOR

The compressor fitted to the Silver Cloud II and
Bentley 8.2 is the Tecumseh HH vertical twin
cylinder unit, with an Eaton e¢lectromagnetic
clutch (see Fig. 12}.

Replacement units are readily available and it
1s not recommended that any major overhaul
work be attempted, except by the manufacturers.
The valve plate, oil seal, clutch bearing, and the
brush unit may be renewed as necessary.

Fault diagnosis

When carrying out pressure tests, a low reading
on the high pressure side indicates an inoperative
valve or defective gasket. To confirm the
diagnosis, reduce the engine speed to ‘slow idle’
and turn the compressor low pressure service valve
clockwise to the forward-seated position. The
compound gauge should register 12 in. to 18 in.
Hg almost immediately if the intake valve is
satisfactory.

Bwitch off and observe the gauge readings. A
leaking shaft seal will permit a rise to atmospheric
pressure. A rise above atmospheric pressure
indicates a defective gasket, or that the delivery
valve is not seating correctly.

Before disturbing any compressor joint, close
the service valves to seal off the system and
release the pressure from the head as described
for the oil level check.

When the cylinder head is removed, examine
the valves and cylinder bores. A damaged valve
will necessitate changing the valve plate assembly;
where a cylinder bore is badly scored, a replace-
ment compressor must be fitted.

When re-assembling, clean all joint faces care-
fully and immerse the new gaskets in clean
refrigerant oil before fitting.

The compressor — To remove and fit

Remove the magnetic clutch (see Page 16).

Forward-seat both compressor service valves
and release the compressor pressure, as described
for the oil level check. Release the Allen screws
securing the service valves to the compressor.
Remove the gauze filter from the compressor inlet
port, together with the fibre washer.

Unscrew the four compressor securing setscrews
situated beneath the compressor mounting
bracket and remove the compressor unit, leaving
the service valves connected to the pipes.

When fitting the compressor, secure all
connections, then purge the air (see Page 18), and
turn both service valves anti-clockwise until fully
back-seated,

Test for leaks under operating conditions and
static conditions. Install the gauge set, check the
pressures, and ensure that the complete system is
functioning correctly.

The magnetic ¢lntch — compressor

The clutch consists of an electromagnetic fly-
wheel driven by twin ‘Vee’ belts from the engine,
and a drive plate attached hy a flexible coupling
plate to the forward end of the compressor
crankshaft (see Fig. 3).
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SECTION C.5

MAINTENANCE

No regular maintenance will be necessary other
than that required at the specified intervals, but
it should be noted that whenever the car enters a
Service Department for periodic maintenance, the
systern should be checked for satisfactory
operational effect.

The following schedules outline the necessary
periodic maintenance operations.

SCHEDULES

Every 2,500 miles

Check the tension of the compressor driving
belts. A 61b. load applied to each belt at the mid-
point of the run between the compressor and
generator pulleys should cause the belt to deflect

g1in.
Every 5,000 miles

In addition to the foregoing, the following points
require attention.

Apply a few drops of engine oil to the flap
actuator linkages.

Examine the condenser matrix and remove all
obstructions.

Inspect the filters in the fresh and recirculated
air intakes for damage or blockage.

Note: These filters are self-cleaning and will
generally require no attention.

Every 10,000 miles or annually, whichever is the
sherter period
Discharge the system until the pressure falls to
approximately 5 1b./sq. in.

Remove and clean the two filters situated in the
expansion valve inlet bores, by releasing the flared
connections.

Remove the pauze filter from the compressor
inlet port, clean and refit (see Page 15),

Renew either the silica-gel charge or the
complete drier unit (see Page 19).

Check and adjust the compressor oil level (see
Page 17). Inspect the magnetic clutch collector
rings for the presence of oil or grease, and check
that the carbon brushes are not badly worn,
Renew the brush unit if necessary (see Page 17).

Adjust the tension of the compressor driving
belts (see 2,500 miles schedule).
Lubricate the flap actuator linkages.

Examine the condenser matrix and the air
intake filters and remove any obstructions.

Evacuate, sweep and charge the system (see
Pages 27 to 29). Check all connections for
leakage.

Operate the system throughout the full range of
switch positions and ensure that all the
components function correctly.
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SECTION C.6

SERVICING

SPECIAL TOOLS REQUIRED

Part No. Description Number off

RH.527 ‘Blaydon’ leak detector lamp,
or similar model

RH.528 Tube flaring tool

RH.529 Spring balance, 0-25 1b.

RH.530 Thermometer

RH.531 Spanner, ring, 1.125 A/F

[ S S R =y

x 0.875 A/F 1
RH.532 Spanner, ring, 0.750 A/F

x 1.00 A/F 1
RH.533 Wrench, ratchet, 0.250 square 1
RH.534 Tube cotting tool 1
RH538 Manifold gauge set assembly 1

Also: A pair of goggles and a Firsi-Aid kit con-
taining medicated liquid paraffin, and saline wash.

PRECAUTIONS TO BE OBSERVED WHEN
HANDLING REFRIGERANT

Exposure to refrigerant

Large quantities of refrigerant gas discharged
into a confined space will displace the oxygen in
the air and could cause suffocation.

Liquid refrigerant which may accidentally
escape is at least 20°F. below zero and if allowed
to come into contact with the skin it can cause a
burn by the rapid transference of heat from the
skin to the liquid as it evaporates. Serious damage
to the eyes will result from contact with liquid
refrigerant. For this reason, goggles should always
be worn when contact might be possible,

Should liquid refrigerant come into contact with
the eye, immediate first-aid treatment is necessary
and a doctor or eye specialist should be consulted
as soon as is possible.

First-Aid treatment
Medicated liquid paraffin from the first-aid kit
should be applied to the eye from an eye dropper,

to wash away the Freon. The eye should not be
rubbed, as this will increase the area of injury. If
the eye remains painful after a few minutes, the
wash should be repeated, using a sterile salt
solution containing not more than 2% sodium
chloride.

THE IMPORTANCE OF CHEMICAL STABILITY

The efficient operation of the system is
dependent upon the pressure-saturation tempera-
ture relationship of pure Freon 12. So long as the
system contains only pure Freon 12 (plus a certain
amount of compressor lubricant which mixes with
the Freon), it is considered to be chemically
stable.

Whten foreign materials such as dirt, air or
moisture are allowed to enter the system, they will
affect chemical stability, change the pressure-
saturation temperature relationship of the Freon,
and possibly caunse freezing-up of the expansion
valve. Thus, the system will no longer operate at
the correct pressures and temperatures, with a
consequent decrease in efficiency.

The sealing of components

Whenever it becomes necessary to break a
refrigerant connection, the exposed ends should
be immediately capped. Air entering the system
will carry moisture, which collects quickly on any
exposed surface, causing deterioration, owing to
the acidic properties of an air-Freon compound.

FAULT DIAGNOSIS

In order to facilitate fault diagnosis, the unit
may be considered as two separate systems,
viz. the air delivery system and the refrigerant
circulation system; these should be checked
independently. The upper and lower airstream
switches individually control air delivery through
the fresh air and recirculated air ducting
respectively.

Page 23



Air delivery

Switch on the blower motors and check the air
delivery at the duct outlets. This should be carried
out over the full range of switch positions.

Failure of one system in all switch positions
indicates a blocked intake or filter, a defective
blower motor or flap actuator, or faulty wiring.

Failure of the fresh air blower motor to operate
when the knob of the upper airstream switch is in
the pushed-in (medium speed) position only,
indicates a defective resistance or switch or a
wiring fault. Failure of the recirculation blower
motor to operate in the medium speed positions
(1st and 2nd clockwise and st anti-clockwise) of
the lower airstream switch will probahly be due to
a similar defect.

A failure in one switch position will probably
be caused by defective switch contacts. Complete
failure indicates a fuse, switch or wiring defect.

Refrigerant cireulation

Initial procedure

Site the car in a well ventilated and shady
position. Check the tension of the compressor
driving belts and the external cleanliness of
the condenser, as detailed in the Maintenance
Schedule.

Start the engine and allow it to run at a fast idle,
operating the refrigeration system with the blower
motors at full speed. Visually check that the
magnetic clutch is operating.

Fault location

An obstructed condenser matrix cannot function
efficiently and will result in insufficient cooling and
high compressor head pressures.

Blowers and compressor operating — No cooling
Possible causes are as follows:—

Low refrigerant charge.
An inoperative thermostat or solenoid valve.
A restriction in the refrigerant circuit.

Incorrect functioning of the compressor
valves.

Bw
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5. A faulty expansion valve.
6. Blower motor incorrectly installed.

The following action should be taken:—

f—

Check the system for leaks and rectify, then
re-charge.

2. Test the operation of the thermostat and
solenoid valves and adjust or renew a
faulty thermostat; service or renew a defec-
tive solenoid valve.

3. Inspect all hoses and pipes for kinks and
check that the expansion valves are
operating.

4. Test compressor head pressures and valves
(see Page 15).

5. Test the expansion valves for correct
operation; if faulty, remove and clean or if
necessary renew the unit.

6. Check that the blower motor and impeller
housing have not been installed facing in
the reverse direction. This will cause a flow
out of the intake. Reversing the motor leads
will not effect a cure.

Blowers operating — Partial cooling
Possible causes:

1. Low refrigerant charge.
2. A defective expansion valve,

3. The compressor operating above normal
pressure.

4. Restricted condenser tubes or discharge
line.

5. A faulty thermostat or solenoid valve.
6. The condenser matrix obstructed.

7. Incorrect refrigerant.

Action to be taken:

1. Check the system for leaks and re-charge.

2. Test the expansion valve, clean, adjust or
renew,

3. Test the compressor head pressures (see
Page 15) and if necessary inspect the valves,
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Discharge the refrigerant, remove the
discharge line, and inspect it for signs of
restriction. Inspect the condenser for
kinked or obstructed tubes; apply dry com-
pressed air or nitrogen to the tuhes to dis-
lodge obstructions or, if necessary, renew
the unit.

Test the thermostats and solenoid valves
for correct operation, check the wiring con-
nections.

Inspect the condenser matrix for obstruc-
tions and remove any foreign matter by
cleaning the matrix with warm water and
applying compressed air from the side
adjacent to the radiator.

Test the pressure-saturation temperature
relationship of the refrigerant (see Page 26).

Low suction pressure and low head pressure

Possible causes:

1.

2,
KR
4

6.

7.

Refrigerant charge low,

Filter-drier unit obstructed.

An obstruction in the liguid line.

An incorrect expansion valve superheat
setting,

A damaged temperature control phial or a
phial not correctly in contact with its
adjacent pipe.

An expansion valve filter or port plugged
with, moisture dr grit.

Faulty compressor valves.

Action to be taken:

1.
2.

Check the system for leaks and re-charge.

Clean ithe filter and renew the dehydration
charge or renew the complete unit.

A partial blockage in the pipe will create a
temperature fall at the point of restriction;
this will be obvious to the touch. Remove
the pipe from the unit and remove the
obstruction, using dry compressed air or, if
necessary, fit a new pipe.

Check the superheat reading (see Page 26),
reset or, if necessary, renew the expansion
valve,

5.

Inspect the temperature control phials for
maximum contact with their adjacent pipes,
and examine the phials and capillary tubes
for damage. Renew the complete valve
unit if damage prevents correct operation.

Remove and clean the expansion valves and
filters.

Carry out the pressure test (see Page 153), if
this reveals a faulty valve, renew the valve
plate assembly.

Low suction pressure and high head pressure

The probable cause is a blockage in the
discharge pipe or condenser tubes. The obstruc-
tion should be removed or, if necessary, the
component renewed.

High suction pressure and high head pressure
Probable causes are:

1.

4,

The superheat setting of the expansion
valve or valves is too low, causing the
admission of liquid refrigerant to the
COmpIEssor.

An obstructed condenser matrix.

The presence of air and/or moisture in the
system.

Too great a quantity of refrigerant.

Action to be taken:

1.

4.

Test the expansion valves and adjust or, if
necessary, renew a faulty valve.

Wash the external surfaces of the condenser
matrix with warm water and free the matrix
of obstructions by applying compressed air
to the face of the matrix adjacent to the
radiator.

Discharge the system and re-charge it with
the correct quantity of refrigerant.

Evacuate and re-charge the system.

Suction pressure correct but head pressure high
Probable causes are:

1.

The presence of air in the system.

2. Too great a charge of refrigerant.
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Action to be taken:

1. Check the suction side of the system for
leaks and rectify. Discharge the refrigerant,
renew the dehydration charge in the drier,
and evacuate. Re-charge with the correct
quantity of new reflrigerant.

2. Discharge the refrigerant and re-charge with
the correct quantity.

Head pressure correct but suction pressure low
Probable causes are:

1. Blower motor or motors not functioning.
2. Restricted filter-drier.

The Superheat setting of the expansion
valve or valves too high.

Action to be taken:

1. Check the blower motor operation.

2. Test the filter-drier and renew it if the filters
are choked.

3. Check the superheat settings.

Pressure tests

Switch off and install the manifold gauge set
with both its valves firmly closed. Remove the
protection caps from the compressor service
valves and just crack open both valves by rotat-
ing one half-turn clockwise.

Warning: During these tests it is essential that
the compressor service valves are not
fully open, as this closes the system
delivery and intake valves and could
possibly cause an explosion.

Run the engine at fast idle with the refrigeration
system operating and the blower motors at full
speed.

Turn the compressor service valves anti-
clockwise to damp out any gauge fluctuation.

The compound gauge reading should be 20 to
35 1b./sq.in. With the f[ollowing ambient air

Page 26

temperatures (temperature in the shade) the
pressure gauge reading should be:—

60°F. (15.6°C.) 100-150 1b,/sq.in.
80°F. (24.7°C) 140-190 1b./sq.in.
100°F. (37.8°C) 180-240 1b./sq.in.
110°F. {43.3°C) 230-280 1b./sq.in.

Superheat test

The system may be checked for correct
operation by testing the upper and lower
evaporators individually as follows: —

Attach the thermometer RH.530 to the suction
pipe from the evaporator. Cover the thermo-
meter bulb and the pipe with a thick cloth to
provide insulation from atmospheric temperature,
leaving the scale visible. Allow the engine to run
for a few minutes at 1,200-1,800 r.p.m. with the
refrigeration system operating. Read the thermo-
meter, and the compound gauge at the com-
pressor. Add 31b./sq.in. to the gauge reading to
compensate for pressure drop in the suction line,

Refer to the following table to obtain the
saturation temperature corresponding to this
pressure and subtract this figure from the thermo-
meter reading. The result should be between 8°
and 15°F. which is termed the ‘Superheat
Reading’.

Having obtained the correct wvalues, any
inefficiency can only be attributed to poor air
delivery. In such cases, check the blower motor
operation and ensure that the inlet and outlet
ducts are unobstructed.

TO DISCHARGE THE REFRIGERANT

The refrigerant must be discharged from the
system prior to breaking any joint, except the
compressor unit joints which are protected by the
service valves.

Do not discharge in the presence of an open flame;
the refrigerant does not burn, but decomposes to
form a poisonous gas.

Remove the protective caps from the com-
pressor service valves. Just ‘crack’ the high
pressure valve in a clockwise direction, allowing
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Pressure-Saturation Temperature Relationship Table — Freon 12.

Pressure Temperature Pressure Temperature

1b./eq.in. *F. 1b./»q.in. *F.
20 19.5 36 39
21 21 37 40
22 22 38 41
23 23.5 39 42
24 245 40 43.5
25 25.5 41 44.5
26 27 42 45.5
27 28.5 43 46.5
28 29.5 44 475
29 3 45 48.5
30 325 46 49,5
31 335 47 50.5
32 345 48 51.5
33 36 49 52.25
34 37 50 53
35 38

the refrigerant in the system to be discharged to
atmosphere. Care must be taken not to reiease
the refrigerant too quickly as this will result in oil
being drawn from the system. The operation
should require at least fifteen minutes to ensure
complete discharge.

Always use two spanners in opposition when
releasing and securing flared connections, to
prevent damaging the flares or tubes.

On completion of repair work it is necessary to
evacuate and sweep the system to remove all
moisture before re-charging. The compressor oil
level should be checked, as described under
‘Compressor’.

TO EVACUATE THE SYSTEM

The use of a vacuum pump for evacuation is
advisable but if this is not available the com-
pressor may be utilised as follows: —

Fit the manifold gauge set to the compressor
as illustrated in Figure 17. Forward-seat the com-
pressor high pressure service valve by turning it
clockwise to the end of its travel. Open the
pressure valve of the manifold gauge set by
turning it fully anti-clockwise.

Close the vacuum valve of the manifold gauge
set by turning it clockwise. Just ‘crack’ the low
pressure service valve by rotating it one half turn
clockwise,

Start the engine and switch on the blower
motors to ‘Fast’ speed. Observe the vacuum
gauge and when a vacuum of 28 inches Hg is
reached, allow the compressor to continue drawing
a vacuum for a further 10 minutes, then switch off
the system and close the pressure valve on the
manifold gauge set. These two operations must be
carried out simultaneously, necessitating two
operators.

Switch off the ignition and allow 20 minutes for
conditions to settle before taking a reading of the
vacuum gauge. This reading should be main-
tained for 5 hours. If a drop in vacuum is evident
after this period, a leak in the system is indicated
(see under leak detection).

TO SWEEP THE SYSTEM

Back-seat the high pressure service valve by
turning it fully anti-clockwise. Forward-seat the
low pressure service valve by turning it clock-
wise. Connect the centre union of the manifold
gauge set to a Freon 12 container. Close both
valves on the manifold gauge set by turning them
clockwise.
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Unscrew the four bolts which secure the top of
the radiator shell to the matrix and the bonnet
centre stay, also the eight bolts securing the lower
end of the shell to the under-tray and the front
apron.

Remove the four bolts securing the front apron
to the side fairings, also the four nuts, bolts and
washers securing the right-hand side fairing to
the wing.

Remove the side fairing, the front apron, and
the radiator sbell.

The wing panel can then be removed as
follows: —

Remove the six bolts from the rear vertical
edge of the wing, also two self-tapping screws and
one bolt which secure the stainless steel strip to
the lower edge.

Remove six bolts from the lower edge and front
vertical edge of the wing.

Support the weight of the wing and remove the
ten bolts securing the wing to the valance. Dis-
connect the headlamp and side lamp cables and
remove the wing panel.

Should the cables for the electrically operated
window have prevented removal of the door, it
will be advisable to temporarily re-secure the
hinges.

UNDERWING UNIT — TO REMOVE

Should the detection of a leaking matrix or
similar fault necessitate the removal of the
matrices and underwing ducting, proceed as
follows.

Discharge the refrigerant from thie system (see
Page 26).

Remove the right-hand front wing (see
Page 29).

Forward-seat the compressor low pressure
service valve by rotating clockwise to the full
extent of travel. Disconnect the evaporator return
pipe union at the junction adjacent to the flap
actuators.
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To prevent loss of engine coolant when
disconnecting the pipes from the heater matrix,
drain the radiator matrix, or alternatively, seal
the heater pipes immediately they are dis-
connected, by inserting § in. bolts into their bores
and clamping the hoses with worm drive clips.

Disconnect the two pipe unions at the forward
ends of the solenoid valves.

Slacken the worm drive clip situated at the
forward end of the recirculation ducting.

Disconnect the transfer duct thermostat at the
rear snap connector leads.

Unscrew the seven nuts securing the underwing
unit to the valance.

Disconnect the fresh air blower motor leads at
the snap connectors, then slide the underwing unit
off the motor housing, allowing the motor leads to
pass through the hole in the ducting; remove the
unit from the car.

Remove the two actuator coupling tubes,
situated within the rubber seals protruding from
the valance.

UNDERWING UNIT — TO FIT

Pass the blower motor leads through the hole
in the front ducting and place the unit in position
against the valance, so that the six mounting styds
protrude through the valance, the rear duct locates
on the recirculation duct and the intake end fits
over the housing of the fresh air blower motor.
Secure the unit to the valance by fitting washers
and nuts to the mounting studs and refitting the
bolt, washer and nut at the top of the unit.
Tighten the worm drive clip on the recirculation
duct and seal with adhesive tape the joint between
the ducting and blower housing.

Connect the coolant hoses to the heater matrix
pipes; the hose from the water tap should be
connected to the lower pipe from the matrix.
Secure the hoses with worm drive clips.

Top-up or refill the radiator matrix with the
correct anti-freeze mixture.
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Attach the blower motor leads and the transfer
duct thermostat leads to their respective
connectors,

Connect the pipes between the expansion
valves and the solenoid valves.

Secure the evaporator return pipe union at the
valance Tee junction.

Evacuate and sweep the system, then check for
leaks (refer to the appropriate Sections).

Charge the system with 7 1b. of refrigerant (see
appropriate Section).

Fit the wing.

Check and, if necessary, reset the actuator
adjustment.
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Section C4
THE COMPRESSOR, CONTROL VALVES AND ANCILLARY UNITS

THE COMPRESSOR

The compressor used in conjunction with the
O.M.C. unit is either the Tecumseh HH vertical twin
cylinder unit, with an Eaton Electromagnetic clutch
(see Fig. 2), or the York A.209 with an Electro Lock
Inc. clutch,

Replacement units are readily available and it is not
recommended that any major overhaul work be
attempted, except by the manufacturers. The valve
plate, oil seal and clutch bearing may be renewed as
nceessary.

FAULT DIAGNOSIS

When carrying out pressurc tests, a low reading on
the high pressure side indicates an inoperative valve
or defective gasket. To confirm the diagnosis, reduce
the engine speed to ‘slow idle’ and turn the com-
pressor low pressure scrvice valve clockwise to the
forward-seated position. The compound gauge
should register 12 in. to 18 in. Hg. almost imme-
diately if the intake valve is satisfactory.

Switch off and observe the gauge readings. A
leaking shaft seal will permit a nise to atmospheric
pressure. A rise above atmospheric pressure indicates
a defective gasket, or that the delivery valve is not
seating correctly,

Before disturbing any compressor joint, close the
service valves to seal off the systern, and release the
pressure from the head as described for the oil level
check.

When the cylinder head is removed, examune lhe
valves and cylinder bores. A damaged valve will
necessitate changing the valve plate assembly; where
a cylinder bore is badly scored. a replacement com-
pressor must be fitted.

When re-assembling, clean all joint faces carcfully
and immerse the new gaskets in clean refrigerant oil
before fitting.

COMPRESSOR UNIT—TQO REMOVE AND FIT
To Remove
Remove the magnetic clutch.

Forward-seat both compressor service valves and
release the compressor pressure, as described for the

oil level check. Release the screws securing the
service valves to the compresser. Remove the gauze
filter from the compressor inlet port {alsc the fibre
washer on Tecumseh units).

Unscrew the four compressor securing setscrews
situated beneath the compressor mounting bracket
and remgve the compressor unit, leaving the service
valves connected to the pipes.

To Fit

When fitting the compressor, secure all connections,
then purge the air and turn both service valves anti-
clockwise until fully back-seated.

Test for leaks under operating conditions and static
conditions. lnstall the gauge set, check the pressures
and cnsure that the complete system is functioning
correctly.

MAGNETIC CLUTCH-COMPRESSOR

The Eaton Clutch, as Fitted to the Tecumseh HH

The cluich consists of an electromagnetic Aywheel
driven by twin ‘Vee’ belts from the engine, and a
drive plate attached by a flexible coupling plate to the
forward end of the compressor crankshaft.

The flywheel is constantly driven by the cngine and
when the circuit is open, idles on a single bearing
carried on the drive plate shaft. When the circuit is
closed, current to energise the electromagnet is con-
veved through two carbon brushes mounted on the
compressor body and lwo copper collector rings
attached to the inner face of the flywheel. The
electromagnet attracts the drive plate which is fitted
with a fibre friction facing to take up the drive to the
COmMmpressor.

Eaton Clutch—To Remove

Remove the single retaining bolt and withdraw the
fiywheet and drive plate assembly from the crankshaft.
Care should be exercised when removing the assembly
to ensure that the brushes are not damaged.

Remove the relaining circlip and withdraw the
drive plate. lnspcct the plate for wear of the fibre
facing and for cracked springs or loss of temsion;
renew the plate if necessary. Examine the bearing
for wear and clean the collector rings.
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Section C5

MAINTENANCE

The complete system should be checked every six
months for correct operation and topped-up with
refrigerant as necessary, particularly after periods of
non-use of the Air Conditioning System during
winter months,

EVERY 5,000 MILES

1. Check the tension of the compressor driving belts.
A 6 1b. load applied at the mid-point of the
drive-side run of either belt should cause a
deflection of § in.

2. Using compressed air, thoroughly clean the
condenser matrix fins of all foreign matter.

STORAGE

The operation of the system should be checked
before use after storage as loss of refrigerant can ensue
due to leakage past seals.

SAFETY DEVICE

A fusible plug is inserted in the receiver to prevent
explosion in the event of fire. Under no circumstances
must this be replaced by a solid plug.
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PRECAUTIONS TO BE OBSERVED WHEN
HANDLING REFRIGERANT

Exposure to Refrigerant

Large quantities of refrigerant gas discharged into
a confined space will displace the oxygen in the air
and could cause suffocation.

Liquid refrigerant which may accidentally escape is
at lcast 20°F, below zero and, if allowed to come into
contact with the skin, it can cause a burn by the
rapid transference of heat from the skin to the liquid
as it evaporates, Serious damage to thc eyes will
result from contact with liquid refrigerant. For this
reascn, goggles should always be worn when contact
might be possible,

Should liquid refrigerant come into contact with
the eye, immediate First Aid is necessary and a doctor
or eye specialist should be consulled as soon as
possible.

First Aid Treatment

Medicated liquid paraffin from the First Aid Kit
should be applied to the eye from an eye dropper, to
wash away the Freon. The eye should not be rubbed,
as this will increase the area of injury. If the eye
remnains painful afier a foew minutes, the wash should
be repeated. using a sterile salt solution containing
not more than 2% sodium chloride,

The Importance of Chemical Stability

The cflicient operation of the system is dependent
upon the Pressure-Saturation Temperature Relation-
ship of pure Freon 12. So long as the system contains
only purc Freon 12 {plus a certain amount of com-
pressor lubricant which mixes with the Freon). it is
considered to be chemically stable.

When foreign materials such as dirt. air or moisturc
are allowed to enter the system, they will ailcct
chemical stability, change the Pressure-Saturation
Temperature Relationship of the Freon, and possibly
cause freezing up of the expansion valve. Thus, the
system will no longer operate at the correct pressures
and temperatures, with a consequent decrease in
efficiency.

The Sealing of Components

Whenever it bccomes necessary to break a refri-
gerant connection, the exposed ends should be
immediately capped. Air entering the system will
carry moisture, which collects quickly on any exposed
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surface, causing dcterioration, owing to the acidic
properties of an air-Freon compound.

FAULT LOCATION
For the purpose of complaint diagnosis, the system
falls into two groups.

1. Air Circulation

2. Refrigerant Circulation

AIR CIRCULATION
Switch on and check air delivery at the duct outlets.
Check over the full range of blower speeds.

A failure on one side only would be due to cither
a defective blower on that side or a defective connec-
tion between the push-bution switch and the blower
motor.

A failure in one swilch position only would be due
to a defective switch.

A complete failure indicates a fuse, switch or wiring
defect.

REFRIGERANT CIRCULATION
Initial Checks
Site the car in a well ventilated and shaded area.

Check the belt tension and the external cleanliness of
the condenser, as detailed under “‘MAINTENANCE’,

Start theengine and warm-up at a fast idle, operating
the Air Conditioning system with the blowers full
on. Visually check that the magnetic clutch is
operating.

Obscrve the sight glass located adjacent to the
filter drier (this is either located adjacent to the
receiver or in some instances adjacent to the eva-
porator assembly). If bubbles or foam appear in the
sight glass, the refrigerant is low. Also, a distinct
continuous or intermittent hiss from the cxpansion
valve in the boot indicates that vapour is being passed
through the valve and thal thc refrigerant charge is
low. In either casc check the system for leaks. (See
Section on Leak Detection).

Tee formation adjacent to the compressor intake 1s
an indication of excessive delivery through the
cxpansion valve, this can be caused by a faulty
cxpansion valve.

A partial blockage will create a drop in temperature
at the point of restriction in a hot vapour or liquid
line, or across the recciver or filter-drier assembly, and
this will be obvious to the touch,












few seconds and then re-tighten. Hook a spring
balance to the container and record the weight.

Open the vacuum valve of the manifold gauge set
and allow approximately one pound of gas to pass
into the evacuated system. In some cases one pound
of gas will not flow into the system, so allow the
amount to pass into the system which will balance
the system pressure with the Freon 12 container
pressure. Allow the dry Freon introduced into the
system to remain for a pcriod of [0 minutes. Do not
allow the pressure rcading on the compound gauge
to exceed 50 lbfsq. in. This can be controlled by
regulating the manifold gauge set vacuum valve.
Switch off the systemn and switch off the ignition.

Purge the Freon in the system by introducing an
additional Freon charge as follows:

Remove the manifold gauge set from the compres-
sor service valves, set the service valves to their
midway position to allow the Freon remaining in the
system to escape to atmosphere. Connect the hose
of the high pressure gauge to the discharge service
port of the compressor. With the manifold gauge set
connected to the Freon container, the compound
gauge valve closed and the high pressure gauge valve
open, allow Freon from the container to pass into the
discharge service port, through the service port,
through the condenser, filter drier, evaporator and
out through the service port of the suction (service)
valve. Allow this operation to continue for approxi-
malely five seconds.

CHARGING

It is necessary to draw out the remainder of the
refrigerant put in during the sweeping operation
before charging fully. Repeat the evacuation process
and switch off.

Back-seat the high pressure service valve and
forward-seat the low pressure service valve. Re-
connect the centre union of the manifold gauge set
with the refrigerant container, and open the valve on
the container. Break the manifold centre hose joint
and purge the air for a few seconds, then re-tighten.

Hook a spring balance to the refrigerant container
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and record the weight. Open the vacuum valve of the
manifold gauge set.

Start the engine and switch on the blowers. If the
refrigerant will not Aow into the system even with the
compressor in operation stand the container in a
bucket of warm water not exceeding 113°F. Do not
apply a flame, or localised heat. This could cause an
explosion. Do not allow the reading on the com-
pound gauge to exceed 50 lbfsq. in. This can be
controlled by regulating the manifold gauge set
vacuum valve.

When 31-4 Ibs. refrigerant has been drawn into the
system, switch off and close the manifold gauge set
vacuum valve.

Close the valve of the Freon 12 container and
disconnect the centre hosc. Back-seat both service
valves on the compressor. Disconnect and remove
the manifold gauge set and replace protective covers
on service valves. Check the system for leaks, using
a detector lamp.

LEAK DETECTION

Leak detection should be carried out at full operat-
g pressure (see under pressure tests for appropriate
figures) and under static conditions by means of the
Detector Lamp. In order to obtain the correct
pressure, 1t may be necessary to re-charge the system,

Light the detector lamp and move the open end of
the flexible hose round all points where leaks are
possible.  The colour of the lamp flame will change to
green when the open cnd passes over a leak point.

It is important not to operate the lamp pressure
pump while in the vicinity of possible leaks bccause
refrigerant will be drawn into the body of the lamp
and the fame will thus remain green for some time,
and be unusable as a leak detector.

Furthermore, the car should be placed in a position
where there is adequate ventilation, otherwise refri-
gerant may persist in the vicinity of the car and give
misleading results; however, draughts should not be
prevalent or the seepage of gas in a particular area of
a possible leak could dissipate without detection.
(An alcohol leak detector may be used similarly as
above).





