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This instruction is authorised for use by command of the Chief of the General Staff.
It provides direction, mandatory controls and procedures for the operation,
maintenance and support of equipment. Personnel are to carry out any action
required by this instruction in accordance with GENERAL A 001.
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MAINTENANCE SUPPLY ITEM (MSI)
IDENTIFICATION

Table 1 — Location of Identification Numbers on
Maintenance Supply Items

Chassis — Right hand side of chassis, forward of
the spring mounting turret

Chassis nameplate — Left hand seat box, in the cab

Engine — Left hand side of the engine block

Injection pump identification — Side of the pump
Transmission and transfer case — Rear of the transfer case
Air conditioner compressor — Front outer mounting point

Ambulance module — Rear hand rear, opposite the heater

VEHICLE G 224-1
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SPECIAL TOOLS

Many of the procedures described in this EMEI require the use of special tools, jigs or fixtures. The
special tools are listed in Table 2 and illustrated in Fig. 1.

Table 2 — Special Tools

Part No./ltem Name Para. No. Use

610010 4h, 7¢ Module Lifting Beam

32409 13a Clutch Front Plate Spanner (Air Conditioner Compressor)
32416 13b Front Plate Puller (Air Conditioner Compressor)

32418 13e, 13t Rotor Puller Set (Air Conditioner Compressor)

32405 13k, 15f Seal Retainer Tongs(Air Conditioner Compressor)
32406 131, 15e O-ring Hook (Air Conditioner Compressor)

32425 13m, 15d Seal Remover and Installer (Air Conditioner Compressor)
32426 15¢ Seal Sleeve Protector(Air Conditioner Compressor)
32435 15j, 15k Clutch Rotor Installer Set (Air Conditioner Compressor)
32436 15n Shaft Protector (Air Conditioner Compressor)

610010

32409 32416

Figure 1 — Special Tools

Vi
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LIST OF LUBRICANTS

Table 3 — List of Lubricants

Equipment Lubricant Capacity (litres)
Air Conditioner Compressor OM-70 135 cc
Refrigerant FREON R12 As required

viii
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TRUCK, AMBULANCE, LIGHT, 4 LITTER, FFR, WINCH, MC2 —
LAND ROVER 1106 x 6

FIELD AND BASE REPAIR

INTRODUCTION

1. This EMEI contains procedures for
removing, dismantling, repairing, assembling,
and installing various components of the Truck,
Ambulance, Light, 4 Litter, FFR, Winch, MC2.
Apart from the air conditioning components, the
basic mechanical requirement is the same as the
Truck, Cargo, Light, Winch, MC2 — 6 x 6,
therefore, this EMEI should be read in
conjunction with the EMEl VEH G 204 and
EMEI VEH G 204-1. Because the ambulance
module is largely constructed from reinforced
fibreglass, the repair procedure outlined in EMEI
Workshop D 210 should be strictly adhered to.

2. Prevent dirt and foreign objects from enter-
ing any component by placing clean temporary
coverings over all exposed openings, including
hoses, tubes and lines.

CAUTION
Do not use adhesive tapes to seal fuel or oil
openings. The adhesive tape is soluble in fuel
or ofl and can cause contamination. Remove
temporary covers before assembling
e - - I

3. When disconnecting electrical connectors,
hoses and fittings, remove clamps as required to
gain slack and avoid damage to connectors and
fittings.

1

CAUTION
Before removing any elecirical system
L componenis, disconnect the battery leads.

-_—— . —— ol !

4. Discard all used gaskets, seals, cotter pins,
tab washers, lock pins, key washers and lock
washers. Discard all contaminated fuel and lubri-
cants drained from the vehicle.

5. Use only those fuels and lubricants specified
in the Servicing Instruction, EME! VEH G 209
and the User Handbook when replenishing fuel
or lubricants.

6. Any fastenings or fittings being tightened
to prescribed torques are to have dry, clean
threads uniess otherwise specified. When speci-
fied, thread sealants are to be applied to dry,
clean, oil-free threads.

7. The engine cooling system contains Alfloc
2001 corrosion inhibitor at a concentration of
5% total volume.

8. This vehicle is painted in polyurethane paint.

Figure 2 — Truck, Ambulance, Light, 4 Litter, FFR, Winch, MC2
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WARNING

Precautions should be taken prior to
carrying out repairs which include painting,
sanding, scraping or welding. For safety
precautions refer to Introduction Into
Service Instruction, Materie! Management
Policy Statement, Painting Policy for
Vehicles and Equipment or relevant EMEI.
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ELECTRICAL — GROUP 15

Suction Pump

1.

Disassembly

a.

Remove the suction pump (refer to
EMEI VEH G 223 — GROUP 15.

Remove the four head mounting screws,
then remove the head (see Fig. 3).

Remove the diaphragm mounting plate
screws, then remove the plate and dia-
phragm.

Remove the intake valve mounting
screw, then remove the intake valve.

Turn the head upside down and remove
the exhaust valve plate mounting screws.

| CAUTION |
. Compressed air pressure is not to
. exceed 140 kPa. !

Reposition the head face down on a flat
surface and carefully introduce a small
amount of compressed air through the
head exhaust port to dislodge the ex-
haust valve plate.

18
17

NOTE

If the valve plate gasket is damaged
it must be replaced.

Remove the exhaust valve plate gasket,
the exhaust valve mounting screw, then
remove the exhaust valve.

Remove the front cover mounting
screws then remove the front cover.

Using a 1/8 in. Allen wrench slacken the
eccentric clamping screw.

NOTE

Access the screws through the
ports in the side of the pump hous-

ing.

Using a 5/32in. Allen wrench slacken
the connecting rod clamping screw,
then remove the eccentric and bearing
assembly and the connecting rod.

Remove the fibre spacer washer from
the pump shaft.

Filter

Gasket
Valve plate

Reed valve

Reed valve plate

Screw

Cover — pump end
Pump body

Plug

10 Eccentric and bearing assembly
11. Eccentric

12. Bearnng

13. Screw — connecting rod
14. Connecting rod

15 Spacer

16. Diaphragm

17. Diaphragm plate

18. Screw

19. Screw — eccentric

20. Pump head

CERNDN AN

Figure 3 — Suction Pump — Exploded View
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2. Cleaning and inspection

a.

NOTE
1. The pump is equipped with perma-
nently lubricated ball bearings. Do
not clean the bearings.

2. To clean the pump body wipe
over with a a damp soapy disinfect-
ed cloth. Do not use abrasive clean-
ing agents which affect plastics.

Clean and inspect valves, diaphragms,
connecting rod, eccentric valve plate
and gasket.

Inspect the eccentric bearing for service-
ability.

3. Reassembly

a.

Place the diaphragm and connecting rod
in position. Fit the fibre spacer to the
motor shaft, slide the eccentric with
bearing onto the shaft then tighten the
eccentric clamping screw to 6.8 Nm.

r-- e

CAUTION
Do not overtighten the connecting
| rod clamping screw.

L]

ELECTRICAL AND MECHANICAL
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. Align the edge of the connecting rod

with the edge of the eccentric bearing
then tighten the conencting rod clamp-
ing screw to 1.7 Nm.

NOTE

Ensure the valve is aligned on the
valve plate exhaust port.

Fit the exhaust valve to the valve plate
using the exhaust valve mounting screw.

Fit the valve plate and gasket to the
pump housing.

Fit the intake valve to the valve plate us-
ing the intake valve mounting screw.

Rotate the motor by hand until the dia-
phragm is fully deflected then fit the
pump head, install four mounting screws
and tighten securely.

Replace the suction pump (refer to
EMEI VEH G 223 — GROUP 15).

NOTE
To assist in fault finding refer to the
voltage reducer wiring diagram on
page 21.

— SPECIFICATIONS —

Connecting Rod Clamping Screw

Lo 101 C= a1 To 1] (o [ = OO OOV P TORTPP 1.7 Nm
Eccentric Clamping Screw

TIGhIENING TOIQUE ..ottt a e s aa e et e s e res e m e s eebm e r e e bssmrenr e be s renaes 6.8 Nm
L La] (o] Vo] 1 ¢=To = O o TSSO 12V DC
POWRT ...ttt ettt a e e s te s aeaa e e m e st e m e e aaatsen e e e s e e e eaans e e e er e e e e atame R s b eac e R e e errae b s s emenbesreenas 75W
SUCTION ..ottt 0to —75kPa (0 to — 570 mm Hg at sea level)
NEEWBIGNE . et e e e e e s e R sen e e e e e sme s e e R e be s e er e ab s 28kg

— FAULT FINDING —
Suction Pump
Symptom Probable Cause Action
1. Failure to a. Blocked filter. a. Replace filter.
achieve specified b. Leaking diaphragm. b. Replace diaphragm.
vacuum. c. Faulty exhaust valve plate c. Replace exhaust valve plate

gasket.

d. Faulty inlet or exhaust valve.

e. Leaking system or line
blockages.
f. Broken connecting rod

due to ingress of liquid.

gasket.

d. Replace iniet or exhaust valve.

e. Check all connections for security
and lines for blockage.

f. Replace connecting rod. Check
one way valve and filter.
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BODY — GROUP 17

Module Assembly COMPRESSOR DISCHARGE HOSE
4. Removal

WARNING
Chock the wheels and engage the
transmission differential lock prior
to commencement of the ambu-
lance module removal.

a. Remove and store safely, all loose arti-
cles from the module e.g. blankets, medi-
cal stores.

SUCTION HOSE

b. Disconnect the batteries.
c. Drain the coolant from the engine cool-

ing system, then loosen the heater hose Figure 5 — Air Conditioner Hoses — Removal

clamps securing the module hoses to the

tee piece connectors (see Fig. 4), locat- f. Disconnect the four electrical connec-

ed adjacent to the heater. tors on the left hand rear of the cab and
the one connector at the right hand rear

HOSE CLAMPS ' ' of the chassis (see Fig. 6).

Figure 4 — Heater Hoses — Removal

Figure 6 — Module Wiring — Disconnection
d. Disconnect and plug the hoses with suit-
able plastic plugs, then roll up the hoses

. Remove the screws from the cab rear
and attach to the module. 9

window surround, then remove the sur-
e. Discharge the air conditioning system round to allow the communications mem-
(refer to para. 22). Disconnect the brane to be removed (see Fig. 7).
suction and discharge hoses from the
compressor (see Fig. 5), remove the

hose clamp from the bracket, then with- WARNING

draw the hoses from beneath the cab The overhead lifting equipment must
floor. Plug the lines with suitable plastic have a minimum safe working load
plugs then roll up the hoses and attach of 2000 kg.

to the module.
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h. Install the four lifting eyes in the four
locations provided on the module (see
Fig. 8), then attach special tool 610010
lifting beam to suitable overhead lifting
equipment and attach the four slings
with the "D’ shackles to the lifting eyes.

RETAINING SCREWS

i. Raise the lifting sling until the slack is
taken up, then remove the bolts, wash-
ers and nuts securing the rear mud-
guards. Remove the mudguards.

j- Remove the bolts, washers and nuts se-
curing the module to the mounting
points on the frame (see Fig. 9), then re-
move the nuts and bolts securing the
mounting to the outriggers. Figure 7 — Module Membrane — Removal

LIFTING HOOK ATTACHMENT
(REMOVABLE)

Figure 8 — Module Lifting Points — Location

FRONT MOUNTING

REAR MOUNTING CENTRE MOUNTING

Figure 9 — Module Mounting — Removal
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k.

Remove the bolts and nuts securing the
module frame to the chassis frame locat-
ed beneath the walkway.

Remove the spare wheel, then remove
the bolts securing the bridge tie which
forms part of the under-frame.

. Operate the lifting equipment, and care-

fully lift the module off the mounting
points until the module is above the rear
wheels, then disengage the transmission
differential lock, remove the chocks
from the wheels and roll the vehicle for-
ward far enough to allow the module to
be carefully lowered onto suitable sup-
port stands.

NOTE
All air conditioning and heater hoses
must be rolled up and secured to the
module prior to module removal.

Disassembly
a.

Remove the rear step and kick plate
(refer to EME! VEH G 223 — GROUP
17).

Remove the rear door gas struts (refer
to EMEI VEH G 223 — GROUP 17).

Remove the rear door assembly (refer to
EMEI VEH G 223 — GROUP 17).

Remove the tumble out bins (refer to
EME! VEH G 223 — GROUP 17).

Remove the upper and lower litter frame
assemblies (refer to EMEI VEH G 223
— GROUP 17).

Remove the medical assistants seat and
oxygen cylinder bracket (refer to EMEI
VEH G 223 — GROUP 17).

Remove the main medical stores locker
door (refer to EMEI VEH G 223 —
GROUP 17).

Remove the exhaust vents (refer to
EMEI VEH G 223 — GROUP 17).

Remove the communications opening
blackout curtain (refer to EMElI VEH
G 223 — GROUP 17).

Remove the heater unit (refer to EMEI
VEH G 223 — GROUP 17).

Remove the heater control valve (refer
to EMEI VEH G 223 — GROUP 17).

Remove the air conditioning evaporator
unit (refer to para. 20).

. Remove the suction inlet hose and

adapter from the side of the soiled linen
compartment, then in a twist/pull action

aa.

ab.

VEHICLE G 224-1
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remove the two hoses from the suction
bottles.

Loosen the suction bottle cradle clamp
bolt, then remove the bottle from the
cradle and remove the screws securing
the cradle to the soiled linen cabinet. Re-
move the cradle. Repeat the removal
procedure for the opposite side.

Operate the quick release latch and re-
move the fire extinguisher from the
bracket, then remove the screws retain-
ing the bracket to the main medical sup-
plies locker and remove the bracket.

Remove the screws retaining the water
container shelf to the overhead stowage
locker, then remove the shelf. Repeat
the removal procedure for the opposite
side.

Remove the soiled linen bin, suction
pump, pipes and fittings (refer to EMEI
VEH G 223 — GROUP 15).

Remove the module fuse and relay panel
(refer to EMElI VEH G 223 — GROUP
15).

Remove the module communication
switch (refer to EMElI VEH G 223 —
GROUP 15).

Remove the individual litter light switch-
es (refer to EMEI VEH G 223 —
GROUP 15).

Remove the casualty observation stalk
light assemblies (refer to EMEI VEH
G 223 — GROUP 15).

Remove the module interior blackout
light assemblies (refer to EMEI VEH
G 223 — GROUP 15).

Remove the module interior ceiling light
assemblies (refer to EMEI VEH G 223
— GROUP 15).

Remove the main switch panel and wir-
ing (refer to EMEI VEH G 223 —
GROUP 15).

Remove the secondary switch panel and
wiring (refer to EMElI VEH G 223 —
GROUP 15).

Remove the scan light assemblies (refer
to EMEI VEH G 223 — GROUP 15).

Remove the beacon lights (refer to
EMEI VEH G 223 — GROUP 15).

Remove the air conditioning condenser
and the receiver/drier units (refer to
paras. 9 and 17).
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ac. Remove the screws securing the ex-

terior locker door hinges to the module.
Remove the locker doors.

6. Reassembly

a.

Install the air conditioning condenser
and the receiver/drier units (refer to
paras. 11 and 19).

Install the beacon lights (refer to EMEI
VEH G 223 — GROUP 15).

Install the scan light assemblies (refer to
EMEI VEH G 223 — GROUP 15).

Install the secondary switch panel and
wiring (refer to EMEI VEH G 223 —
GROUP 15).

Install the main switch panel and wiring
(refer to EMEI VEH G 223 — GROUP
15).

Install the module interior ceiling light
assemblies (refer to EMEI VEH G 223
— GROUP 15).

Install the module interior blackout light
assemblies (refer to EMElI VEH G 223
— GROUP 15).

Install the casualty observation stalk
light assemblies (refer to EMEl VEH G
223 — GROUP 15).

install the individual litter light switches
(refer to EMEl VEH G 223 —
GROUP 15).

Position the water container shelf on
the overhead stowage locker, then in-
stall the attaching screws, tighten se-
curely. Repeat this procedure on the
opposite side.

Position the fire extinguisher bracket,
then install and tighten the attaching
screws. Secure the fire extinguisher in
the bracket by operating the quick re-
lease latch.

Install and tighten securely the screws
retaining the suction bottle cradle to the
soiled linen cabinet, then position the
suction bottle in the cradle and secure
with the clamp bolt. Repeat this proce-
dure on the opposite side.

install the inlet hose and adapter on the
side of the soiled linen compartment,
then in a twist/push action connect the
hoses to the suction bottles.

Install the suction pump, pipes and fit-
tings and soiled linen bin (refer to EMEI
VEH G 223 — GROUP 15).

aa.

ab.

ac.

ELECTRICAL AND MECHANICAL
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Install the module fuse and relay panel
(refer to EMEI VEH G 223 — GROUP
15).

Install the module communication switch
(refer to EMEI VEH G223 — GROUP
15).

Install the air conditioning evaporator
unit (refer to para. 21).

Install the heater control unit (refer to
EMEI VEH G 223 — GROUP 15).

Install the heater unit (refer to EMEI
VEH G 223 — GROUP 15).

Install the communications opening
blackout curtain (refer to EMEI VEH
G 223 — GROUP 17).

Install the exhaust vents and secure
with six screws (refer to EMEI VEH
G 223 — GROUP 15).

Install the main medical stores locker
door (refer to EMEI VEH G 223 —
GROUP 17).

Install the medical assistants seat and
oxygen cylinder bracket (refer to EMEI
VEH G 223 — GROUP 17).

Install the upper and lower litter frame
assemblies (refer to EMElI VEH G 223
— GROUP 17).

Install the tumble out bins (refer to
EMEI VEH G 223 — GROUP 17).

Install the rear door assembly (refer to
EMEI VEH G 223 — GROUP 17).

Install the rear door gas struts (refer to
EMEI VEH G 223 — GROUP 17).

Install the rear step and kick plate (refer
to EMEI VEH G 223 — GROUP 17).

Position the exterior locker doors on
the module, then install the retaining
screws and tighten securely.

Installation

a.

WARNING
The overhead lifting equipment must
have a minimum safe working load
of 2000 kg.

Attach the four lifting slings to the lift-
ing hook attachments on the module
frame (see Fig. 8), then connect the lift-
ing beam to suitable overhead lifting
equipment.

Chock the wheels, engage the transmis-
sion differential lock, then lower the
module onto the mounting points and in-
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stall the bolts, washers and nuts. Tight-
en the bolts securely (see Fig. 9).

Unhook the lifting beam (special tool
610010) from the overhead lifting equip-
ment, then remove the lifting slings
from the hook attachments on the mod-
ule frame. Remove the lifting hook at-
tachments.

d. Position the communications membrane
and the surround on the cabin, then in-

stall and tighten the screws.

Connect the four electrical connectors
on the left hand rear of the cab and the
one connector at the rear of the chas-
sis.

Connect the earth cable to the chassis
frame adjacent to the battery carrier.

Remove the plastic plugs from the air
conditioning suction discharge hoses,
then connect the hoses to the compres-
sor and tighten the retaining bolt
securely.

Remove the plugs from the heater
hoses, then feed the hoses under the
cab floor and connect the hoses to the
heater unit tee piece connectors. Tighten
the clamps securely.

Using approximately 12.8 litres of cool-
ant with a mixture concentrate of 5%
Alfloc 2001, fill the cooling system.

Connect the batteries and switch on the
master switch on the main switch panel.

Recharge the air conditioning system
(refer to para. 23).

Check the operation of the module air
conditioning, heating, lighting and con-
trol switches.

a.
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NOTE

The following repair procedure ap-
plies only to minor fibreglass repair.
For major fibreglass repair procedure
refer to EMElI WKSP D210 —
Glass Fibre/Reinforced Plastic Re-
pair.

Using a hand grinder with sanding
discs, grind out all the weakened fibre-
glass around the damaged area. Increase
the size of the hole approximately 5-8

cm (refer to Fig. 10).

OUTER SKIN
' ~GRIND TAPER

’_/

SR Tt cloltolrc LY T ¢ G T ,lo0 %0
14’0‘20 6P Qo r Ehaf e Doocc(ncDOr’ooagr(boc € 07050 123,0¢%5 Cols
e 2cplc v “0pC 000%cc j o0 g0, glowc0lpdc0 g ¢9Q Fa ) IS
e S o S S el S Al )

INNER SKIN

Figure 10 — Structural Damage to Outer

b.

Fibreglass Skin Only

Inspect the foam for damage, if crushing
of the foam has occurred, use a suitable
knife to cut a neat square or rectangle,
then cut a piece of foam to size, apply a
mixture of resin and talcum powder to
the new foam and insert in the opening
(refer to Fig. 11). Apply pressure to re-
move air pockets

i OUTER SKIN

A
INNER SKIN

Figure 11 — Structural Damage to Outer

Fibreglass Skin and Foam Core

c. Inspect the inner fibreglass skin for dam-
age, if damage has occurred, it will be
necessary to enlarge the hole in the out-
er skin to enable the inner skin to be
ground (refer to Fig. 12).

Fibreglass Damage — Minor Repair

8. Procedure

WARNING OUTER SKIN

Personnel using sanding or grinding ¥

equipment on polyurethane painted L r

surfaces must use a highly efficient FOAM — Y Frrmssn e e

toxic dust respirator, disposable or —— R ‘_, GRIND TAPER

re-usable c{oth .overalls, gloves and srpiae it W Bk il
‘ eye prolection in the form of a face L “~GRIND TAPER

shield, safety goggles or safely FIBREGLASS MAT LAYERS
‘ glasses with side shield. Figure 12 — Structural Damage to Both

Fibreglass Skins
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Operating through the hole in the outer
skin, repeat the grinding procedure as in
para. a.

Prepare a series of fibreglass chopped
strand mat patches, ensuring that the
smallest patches just fill the hole and the
remainder of the patches extend 5 cm
over the outside edge of the hole and to
the outer edge of the taper.

Build up the patch with layers of catal-
ysed resin-impregnated chopped strand
mat, taking care to squeeze out en-
trapped air by rolling the area with a
small grooved roller.

Build up the patch with fibreglass
chopped strand mat, then feather the
edges by removing excess fibreglass
strands from the edge with the fingers,
before wetting with catalysed resin.

Impregnate the fibreglass chopped

ELECTRICAL AND MECHANICAL
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strand mat, then using a grooved roller,
squeeze out any entrapped air. Ensure
the surface is flush with the existing
fibreglass skin.

Prepare a filler material by mixing glass
fibore chopped strands (3-5 mm long)
with catalysed resin and Aerosil or talc,
then apply the filler material to define
the patch shape closer to the surface
cantour.

Allow the filler to cure overnight, then
using a medium sandpaper, sand the
patch until the original surface shape is
achieved.

Using a suitable sandpaper, taper the
patch area to allow space for a light cov-
ering of gelcoat, then carefully clean the
surface with a cloth dampened with ace-
tone.
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MODULE COOLING — GROUP 18

Air Conditioner Condenser
9. Removal

NOTE
The only repair that can be carried
out to the condensor cooling core is
to the copper tubing using normal
workshop practices.

a. Remove the condenser guard, the motor
and the fan assembly (refer to EMEI
VEH G 223 — GROUP 18).

WARNING
To avoid personal injury when dis-
charging the air conditioning system
refrigerant gas, wear suitable eye
protection and protective clothing.
Do not allow contact with the skin.

NOTE
When performing removal or instal-
lation functions on the area around
the condenser, it is necessary to util-
ize an elevated construction to
access the area.

b. Discharge the refrigerant gas from the
air conditioning system (refer to para.
22).

c. Disconnect the discharge and suction
pipes from the condenser (see Fig. 13),
plug the pipes with suitable plastic plugs.

CONDENSER DISCHARGE PIPE

d. Remove the six bolts securing the con-

denser turret support to the module
roof, then remove the support (see
Fig. 14).

TURRET SUPPORT

Figure 14 — Condenser Turret Support —

Removal

e. Remove the lock nuts retaining the con-

denser assembly to the rubber mounting
points (see Fig. 15), then with the aid
of an assistant, lift the condenser unit
up and out of the condenser recess. Dis-
card the lock nuts.

|

CONDENSER

RUBBER MOUNTING

/ZM]/MW/ f : "' T

SUCTION PIPE

Figure 13 — Discharge and Suction Pipes —
Removal (Condensor)

Figure 15 — Condenser Mounting — Removal

10. Cleaning and Inspection

a. Clean any build-up of debris from the
condensor core cooling fins, using a suit-
able cleaning agent, and blow dry with
compressed air.

b. Check the condensor assembly for dam-
age to the core or fins.

c. Inspect the condensor assembly for
leaks, cracks or holes and replace as re-
quired.
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inspect the mounting brackets for
cracks, wear or damage and replace if
necessary.

Installation

a.

Position the condenser unit on the rub-
ber mountings on the module roof, then
install the new lock nuts and tighten se-
curely.

Position the condenser turret support
frame, then install the bolts and washers
and tighten securely.

Remove the plastic plugs from the pipes
and apertures, then connect the suction
and discharge hoses to the condenser
and the receiver/drier, tighten the con-
nections securely.

Recharge the air conditioning system
with refrigerant gas (refer to para. 23).

Install the motor, fan assembly and the
condensor guard, (refer to EMElI VEH
G 223 — GRQUP 18).

Start the engine and test the air con-
ditioning system for correct operation
and leaks. Rectify any faults found.

Air Conditioner Compressor

12. Removal

/ 2 - 7

10

a.

b.

Discharge the air conditioning refriger-
ant (refer to para. 22).

Remove the bolt from the locking plate
securing the suction and discharge lines
to the compressor, then pull the lines
from the apertures in the compressor
(see Fig. 16). Discard the O-rings.

DISCHARGE HOSE

SUCTION HOSE

Figure 16 — Suction and Discharge Lines —

Removal (Compressor)
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c. Switch off the master switch at the

main switch panel.

Remove the bolts, washers and nuts se-
curing the compressor to the mounting
bracket, lower the compressor and re-
move the drive belt and the clutch elec-
trical lead. Remove the compressor.

13. Disassembly

a. Using special tool 32409 to secure the

clutch front plate pulley (see Fig. 17) re-
move the pulley retainer nut.

Using special tool 32416, install the
three bolts into the threaded holes in
the clutch front plate, then position the
centre bolt of the tool on the compres-
sor shaft, turn the centre bolt clockwise
until the front plate is loose, then
remove the clutch front plate (see
Fig. 18).

SPECIAL TOOL
32409

@©\~07

CLUTCH PULLEY

Figure 17 — Clutch Front Plate Pulley Retaining

Nut — Removal

SPECIAL TOOL
32416

Figure 18 — Clutch Front Plate — Removal

c. Lightly tap the Woodruff key from the

shaft, then using suitable circlip pliers, re-
move the internal bearing circlip from
the housing (see Fig. 19).
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CIRCLIP PLIERS

INTERNAL BEARING

Figure 19 — Rotor Pulley Internal Circlip —
Removal

d. Using suitable circlip pliers, remove the
external bearing circlip from the housing
(see Fig. 20).

CIRCLIP

CIRCLIP PLIERS

Figure 20 — Pulley External Circlip — Removal

e. Using the jaws from special tool set
32418 insert the lugs into the internal
circlip groove, then position the protec-
tor piece (also part of special tool set
32418) over the shaft (see Fig. 21).

Figure 21 — Rotor Pulley Tool — instaliation
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f. Install the screws of the pulier (part of
special tool set 32418) into the thread-
ed holes in the jaws, then turn the cen-
tre bolt of the puller in a clockwise
direction and remove the rotor pulley
(see Fig. 22).

N\ o O(Qb K*

SPECIAL TOOL
32418

ROTOR PULLEY

(] A
Figure 22 — Rotor Pulley — Removal

g. Disconnect the coil lead from the con-
nector on the top of the compressor
front housing, then using suitable circlip
pliers, remove the circlip retaining the
field coil to the shaft. Remove the field
coil (see Fig. 23).

CIRCLIP PLIERS

~

CIRCLIP

\FIELD colL

6
0

Figure 23 — Field Coil — Removal

Xy

h. Using suitable circlip pliers, remove the
felt ring metal retainer and lift the felt
ring from the housing (see Fig. 24).

\8Y)

CIRCLIP PLIERS

METAL
RETAINER

FELT RING
Figure 24 — Felt Ring Retainer — Removal

11
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i. Using a small screwdriver, remove the
clutch shims from the shaft (see
Fig. 25).

CLUTCH SHIMS

Figure 25 — Clutch Shims — Removal

j. Using suitable circlip pliers, remove the
shaft seal seat retaining circlip (see
Fig. 26).

CIRCLIP PLIERS

c//

SHAFT SEAL SEAT

="/

Figure 26 — Shaft Seal Seat Circlip — Removal

k. Install the lugs of special tool 32405
under the shaft seal seat and with a
sharp upward movement remove the
shaft seal seat (see Fig. 27).

SPECIAL TOOL
32405

SHAFT SEAL SEAT

Figure 27 — Shaft Seal Seat — Removal

12
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. Using special tool 32406, remove the O-
ring from the front housing (see
Fig. 28).

<N

SPECIAL TOOL

32406 o .

Figure 28 — Front Housing O-ring — Removal

m. Insert the seal remover and installer
{special tool 32425) against the seal as-
sembly, then press down against the
seal spring and twist the tool until it en-
gages the slots in the seal cage, with a
sharp upward movement of the tool, re-
move and discard the seal (see Fig. 29).

Figure 29 — Shaft Seal — Removal

n. Remove the five cylinder head bolts,
then remove the cylinder head (see
Fig. 30), it may be necessary to lightly
tap the cylinder head with a soft faced
hammer to assist in removal.
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CYLINDER HEAD BOLTS

Figure 30 — Cylinder Head — Removal

0.

\

p.

VALVE PLA'EKV @
-
-

Remove the two gaskets and the valve
plate from the compressor housing (see
Fig. 31).

S

Figure 31 — Valve Plate — Removal

Remove the bolts securing the front
cover to the front housing, then remove
the pistons, cam rotor and the planet
plate as an assembly from the compres-
sor housing.

14. Cleaning and Inspection

a.

Clean all components thoroughly with
lint free or synthetic cloth and clean re-
frigerant oil, then blow dry with mois-
ture free compressed air.

Due to the extremely fine tolerances of
the internal components, the compres-
sor must be replaced if cracks, scores or
signs of excessive wear are observed.

Replace the compressor if any signs of
internal leakage are evident.

15. Reassembly

a.

Install the pistons, cam rotor and the
planet plate as an assembly into the com-
pressor housing, then position the gas-
ket and the front cover on the
compressor housing, install the bolts
and tighten securely.

VEHICLE G 224-1
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Position the two gaskets, the valve
plate and the cylinder head on the locat-
ing pins, ensure that the gasket holes
align with the oil equalizer and the orifice
openings and the hose connecting aper-
tures are correctly positioned, then in-
stall the five cylinder head bolts and
torque to 30-34 Nm (22-25 Ib.ft) in the
sequence shown in Fig. 32.

Figure 32 — Cylinder Head — Tightening

C.

d.

Sequence

Invert the compressor housing, clutch
side up and secure by the mounting ears
in a vice, then install special tool 32426
over the protruding end of the compres-
sor shaft (see Fig. 33).

SPECIAL TOOL
32426

Figure 33 — Shaft Protector Tool — Installation

Engage the slots of special tool 32425
to the cage of the new seat seal, then
lightly tap the tool until the seal is cor-
rectly located in the seal cavity. Remove
the tool by twisting in a counter-clock-
wise direction, apply a small amount of
refrigerant oil to the lip of the seal.

Apply a smail amount of clean refrigerant
oil to the O-ring, then carefully position
in the ring groove using special tool
32406.

Apply a liberal amount of oil to the seal
retainer, then using special tool 32405,

13
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press lightly until the retainer is against
the seal. Install the circlip.

Install the clutch spacer shims on the
shaft, then lightly tap the felt seal into
position (see Fig. 34).

FELT SEAL

Figure 34 — Felt Seal — Installation

Position the field coil over the shaft,
then using suitable circlip pliers install
the circlip. It may be necessary to lightly
tap the circlip with a screwdriver to en-
sure correct positioning.

NOTE

The coil flange protrusion must
match the hole in the front housing,
to prevent coil movement and cor-
rectly locate the lead wire.

Support the compressor on the four
mounting ears at the rear of the com-
pressor in a vice, then align the rotor
pulley on the front housing hub.

Position the ring (part of special tool
32435) into the bearing cavity, ensure
the outer edge rests firmly on the rotor
pulley bearing outer race (see Fig. 35).

AN

SPECIAL TOOL /
32435

(SN

Figure 35 — Rotor Pulley Ring Tool —

Installation

Position the driver tool (part of special

tool 32435), into the ring, tap the driver

until the rotor pulley bottoms against
the compressor front housing hub. Lis-
ten for a distinct change of sound dur-

16.

FRONT PLATE

q.
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ing the tapping process, this will indicate
that the rotor pulley has bottomed.

Install the internal bearing circlip using
suitable circlip pliers, then install the ex-
ternal front housing circlip using suitable
circlip pliers.

Ensure that the clutch shims are in
place, then tap the Woodruff key into
the shaft, then align the front plate key-
way with the Woodruff key in the shaft.

Using the shaft protector (special tool
32436) tap the front plate onto the
shaft until a distinct change of sound is
noted, indicating the front plate has bot-
tomed.

Install the shaft nut and torque to 34-40
Nm (25-30 Ib.ft).

Check the air gap with a feeler gauge
(see Fig. 36), the measurement should
be 0.040-0.078 mm (0.0016-0.0031 in.)
consistent around the circumference, if
not, lightly pry up at the minimum vari-
ations. Lightly tap down at points of
maximum variations.

ROTOR PULLEY

Measurement

To achieve the correct air gap, it is nec-
essary to add or subtract the clutch
shims accordingly.

NOTE

The shims are available in sizes 0.12,
0.50 and 1.00 mm (0.005, 0.020
and 0.040in.).

Installation

a.

Position the compressor in the mount-
ing bracket on the vehicle and instail the
securing bolts finger tight. Install the
drive belt on the pulley and connect the
clutch electrical lead, then place a suit-
able lever between the compressor base
and the mounting bracket, raise the com-
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pressor to adjust the belt and tighten
the boilts.

b. Push the discharge and suction hose in-
to the apertures in the compressor, then
position the lock plate and install and
tighten the retaining bolt securely.

¢. Remove the oil filler plug and fill the com-
pressor with approximately 4.6 fl. oz
(135 cc) of OM-70.

d. Recharge the air conditioning system
with refrigerant gas (refer to para. 23).

Air Conditioner Receiver/Drier

NOTE
The only servicing requirement for
the receiver/drier is replacement at
two yearly intervals.

17. Removal

a. Remove the condenser fan guard (refer
to EMEI VEH G 223 — GROUP 18).

b. Discharge the refrigerant gas from the
air conditioning system (refer to para.
22).

c. Switch off the master switch at the
main switch panel, then tag and discon-
nect the wiring harness at the receiv-
er/drier.

d. Crack open the union nuts connecting
the suction and liquid pipes to the receiv-
er/drier, then fully unscrew the nuts and
disconnect the pipes.

e. Loosen the bolt securing the clamp to
the receiver/drier, then remove the re-
ceiver/drier from the clamp (see Fig. 37).

RECEIVER/DRIER
SUCTION PIPE

LIQUID PIPE

CLAMP PLATE
Figure 37 — Receiver/Drier — Removal

18. Inspection

a. Inspect the receiver/drier for correct
sealing, no leaks should be evident, re-
place as necessary.
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19. Installation

a. Position the receiver/drier into the
clamp, but do not tighten the clamp.

b. Align the suction and liquid pipes with
their respective unions, then connect
and tighten the pipes securely to the re-
ceiver/drier.

c. Tighten the receiver/drier clamp retaining
bolt securely.

d. Connect the receiver/drier harness to
the connector, then switch on the mas-
ter switch at the main switch panel.

e. Recharge the air conditioning system
with refrigerant gas (refer to para. 23).

f. Install the condenser fan guard (refer to
EMEI VEH G 223 — GROUP 18).

Air Conditioner Evaporator Unit

NOTE
The only repair that can be carried
out to the evaporator cooling core is
to the copper tubing using normal
workshop practices.

20. Removal

a. Discharge the refrigerant gas from the
air conditioning system (refer to para.
122).

b. Disconnect the negative cable from the
battery, then tag and disconnect the wir-
ing harness from the evaporator unit
connector.

c. Disconnect the suction and liquid hoses
from the evaporator unit.

d. Support the evaporator, then remove
the six nuts and washers securing the
evaporator unit to the module ceiling
(see Fig. 38) and remove the evaporator

unit.
RETAINING BOLTS \.J

10,
W/

EVAPORATOR UNIT___—__XJ

Figure 38 — Evaporator Unit — Removal

15
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21. Instaliation
a. Position the evaporator on the mount-

ing points on the module ceiling, then in-
stall the six washers and nuts, tighten
securely.

Connect the suction and liquid hoses to
the evaporator unit, tighten the connec-
tions securely.

Remove the tags from the wiring and
connect the wiring to the evaporator
connector.

Connect and tighten the negative cable
on to the battery terminal.

Recharge the air conditioning system
with refrigerant gas (refer to para. 23).

Start the engine and test the air con-
ditioning system for operation and leaks,
rectify as necessary.

Air Conditioning System

WARNING

Always wear suitable eye protection
and protective clothing. Contact of
the liquid refrigerant with skin will
cause frostbite. Ensure that the
area is well ventilated, as the
refrigerant gas is both colourless
and odourless and may cause
breathing difficulties in confined
spaces due to a lack of oxygen. The
refrigerant gas is non-flammable.
However, ensure that there are no
naked flames within the vicinity as
toxic phosgene gas is produced
when the refrigerant gas comes in
contact with fire. Do not clean the
air conditioning condenser with
steam cleaning equipment as the
expansion of the refrigerant gas
within, may cause excessively high
pressures in the air conditioning
system that may resuft in an
explosion.

22. Discharging

16

a.

Clean around the suction and discharge
hoses located in the engine compart-
ment (see Fig. 39) with a suitable clean-
ing agent, then blow dry wusing
compressed air.
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SUCTION SERVICE VALVE
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Figure 39 — Suction and Discharge Service

g.

Valves — Location

Remove the caps from the air condition-
ing suction and discharge service valves,
then connect a suitable manifold gauge
set to the suction and discharge service
valves and the centre manifold gauge
line to the vacuum pump iniet.

Ensure that the high and low sides of
the manifold hand valves are closed,
then start the vacuum pump and slowly
open the high side manifold hand valve
to prevent oil being drawn from the
compressor crankcase.

At this point of discharging, the com-
pound gauge should register vacuum and
the high side gauge should show a read-
ing slightly below zero. If the compound
gauge fails to register, check the system
for a possible blockage.

Open the low side manifold hand valve
until the compound gauge reads approxi-
mately 98.19 kPa (29 in.Hg), then shut
both manifold hand valves, the low side
gauge should remain stationary for sev-
eral minutes.

If the reading holds, and ambient tem-
peratures are above 32°C resume pump
down for 30 minutes, if the ambient tem-
perature is below 32°C or high humidity
conditions prevail, continue pump down
for 45-65 minutes.

On completion of discharge, close both
manifold hand valves.

23. Recharging

a.

b.

Discharge the air conditioning system
completely (refer to para. 22).

Connect the centre manifold gauge line
to a refrigerant can or drum, then purge
the system by slackening the fittings on
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the manifold and expel the gases for a
few seconds.

CAUTION
" Do not open the high pressure
| vaive or operate the engme while
: charging the air  conditioning
| system.

[ -

c. Partially charge the system with 170 g

(6 oz.), of Freon R12 or equivalent R12
(Dichiorodifluoromethane) by slowly
opening the high side manifold hand
valve, the compound gauge should regis-
ter a pressure, if not, check the system
for blockage.

WARNING
Damage to the compressor will
occur if the following instruction is
not strictly adhered to.

. Shut the high side manifold hand gauge,
then using a suitable hand tool, rotate
the compressor clutch plate for 12 revo-
lutions to ensure that no refrigerant in
liquid form is trapped in the suction side
of the compressor. Check for leaks in
the system.

WARNING
Do not operate the compressor
without refrigerant in the system as
the compressor lubrication relies on
refrigerant flow.

e.
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Start the engine and aliow operating
temperature to be achieved, then via the
air conditioning switch, engage the com-
pressor clutch and select high speed and
ventilation (see Fig. 40).

FAN SPEED CONTROL

AN

Figure 40 — Air Conditioner Controls

To complete charging of the system,
slowly open the low side manifold hand
valve untit the compound glass reads
275-345 kPa (40-50 Ib./in%), then ob-
serve the receiver/drier sight glass for
conditions as indicated in Table 4. When
foam disappears add approximately
113 g (4 0z.) of refrigerant.

Check that the unit operates satisfac-
torily, then stop the engine, disconnect
the gauges and replace the protective
caps.

17
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Table 4 — Receiver/Drier Sight Glass Condition

Almost No Refrigerant

Insufficient
Refrigerant

Adequate
Refrigerant

Too Much Refrigerant

Temperature of high
pressure and low
pressure lines.

Almost no difference
between discharge
and suction

side temperature.

Discharge side is
warm and
suction side is
fairly cold.

Discharge side is
hot and suction
side is cold.

Discharge side is
abnormally hot.

State in sight glass.

Bubbles flow
continuously.
Bubbles will
disappear and
something like mist
will flow when
refrigerant is nearly
gone.

The bubbles are seen
at intervals of
1-2 seconds.

Almost transparent.
Bubbles may appear
when engine speed
is raised and lowered.

No bubbles can
be seen.

No clear difference exists between these

two conditions.

Pressure of system. Discharge side is Both pressures on Both pressures on Both pressures on
normally low. discharge and discharge and discharge and
suction sides are suction sides are suction sides are
slightly low. normal. abnormally high.
Action required. Stop compressor Check for gas Nil. Discharge refrigerant
immediately and leakage, repair as from service valve of
conduct an overall required. Replenish suction side.
check. and charge system.
— SPECIFICATIONS —
Compressor Cylinder Head Bolts
TIghteNING TOFQUE ..ottt ettt e et s st e st ea e besaneasee 30-34 Nm (22-25 Ib.ft)
Rotor Puliey Shaft Nut
TIGhteniNg TOrQUE ..ot et e en e et 34-40 Nm (25-30 Ib.ft)
Front Plate Alr GAP .....ccceeeccieeee ettt e ste e v e s e siaa s e e e e e e smrees 0.040-0.078 mm (0.0016-0.0031 in.)
Compressor Qil Capacity (OM-70) ..ottt Approx. 4.6 fi. 0z. (135 cc)

18
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— FAULT FINDING —
Air Conditioning
Symptom Probable Cause Action

. Sweating or frosted a. Clogged or restricted a. Replace expansion valve and
expansion valve. expansion valve. recharge system.

b. Damaged or inoperative b. Replace expansion valve and
expansion valve. recharge system.

. Sweating or frosted a. Faulty expansion valve. a. Replace expansion valve and
suction hose. recharge system.

b. Damaged or inoperative b. Replace expansion valve and
expansion valve. recharge system.

. Warm air being a. Receiver/drier is saturated a. Discharge air conditioning system,
discharged from air with moisture. replace the receiver/drier (twice
conditioning system. if necessary), completely evacuate

the system (repeat 1 hour
evacuation three times), then
recharge system.

. Excessively hot a. Restricted or damaged a. Clean and check condenser
suction hose. condenser surface. cooling fins.

b. Excessive amount of b. Discharge and recharge system
refrigerant gas. to specification.

c. Internal restriction in the c. Replace condenser and recharge
condenser. system.

. Frosted discharge a. Restriction in receiver/drier. a. Replace receiver/drier and
hose. recharge system.

b. Restriction in high pressure b. Discharge system, replace hose
line. and recharge system.

. Inadequate cooling a. Damaged or inoperative air a. Report condition.
action. conditioning compressor.

. Insufficient air. a. Airinlet blocked. a. Remove obstruction

b. Blocked evaporator core. b. Clean evaporator core with
compressed air.

. Compressor does a. Air conditioner fuse blown. a. Replace fuse.
not run. b. Pressure switch inoperative. b. Replace switch.

c. Compressor drive belt loose. c. Adjust belt.

d. Low battery voltage. d. Recharge battery.

e. Excessive air gap in e. Adjust air gap.
compressor.

f. Faulty air conditioner relay. f. Replace the relay.

. Low pressure a. Internal malfunction of a. Repair or replace the
too high. compressor. COmMpressor.

b. Faulty expansion valve. b. Replace the expansion valve.
10. Low pressure a. Insufficient refrigerant. a. Discharge and recharge the system.
too low. b. Clogged receiver/drier. b. Replace.
¢. Frosted piping. c. Clean or replace piping.
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VEHICLE G 224-1
Issue 1, Oct 89

Air Conditioning (continued)

ELECTRICAL AND MECHANICAL
ENGINEERING INSTRUCTIONS

Symptom Probable Cause Action

11.High pressure is a. Excessive refrigerant. a. Discharge the exesss refrigerant.
too high.

12.High pressure a. Insufficient refrigerant. a. Charge with refrigerant.
too low b. Compressor malfunction. b. Repair or replace the compressor.
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ELECTRICAL AND MECHANICAL VEHICLE G 224-1

ENGINEERING INSTRUCTIONS Issue 1, Oct89
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Figure 41 — Wiring Diagram — Voltage Reducer V10 A-B
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