..

THEM A

\ Auxiliary units

..

..

. AIR CONDITIONING
MANUAL HEATER

4

AUTOMATIC HEATER
- Manual control operation
- Automatic control operation

5
6
6

.-

AUTOMATIC AIR CONDITIONER
ELECTRIC FAN UNIT
- Blend flaps

8

;

.'

11
11
'\

HEATER-DISTRIBUTOR UNIT
- Heater

(

13
13
18
18
21
22

CONTROL UNIT
- Manually controlled heater
- Automatic heater system
- Automatic air conditioner system
CONTROL DEVICES
- Control devices for the air distribution flap
- Flexible drive for controlling the blend flaps

'

23
26

"

SENSORS
- Blended air temperature sensor
- Passenger compartment temperature sensor
- External air temperature sensor

28
29
30

ADJUSTABLE VENTS
- Central adjustable vents
- Side adjustable vents

30
30

ELECTRIC FAN SPEED DEVICES
- Manually controlled heater system
- Automatic heater system
- Automatic air conditioner system

31
31
31

AIR CONDITIONER
Letting off excess pressure from system
- Compressor
- Condenser
Electric condenser fan
- Evaporator unit
3-level thrust meter
- Expansion valve
Drying filter
- Anti-freeze thermostat
Air intake flap motor
- External air temperature sensor
- Electric fan unit and blend flaps
- Relays and fuses for the air conditioning system
- Minimum speed solenoid

..

AUTOMATIC HEATER
- Checking that the controls are working properly
- Diagnostic check
- Checking system's memory

·'

page

I

page
AUTOMATIC AIR CONDITIONER
- Checking that the controls are working properly
- Diagnostic check
AUTOMATIC AIR CONDITIONER- FAULT DIAGNOSIS
- A ir conditioning fault diagnosis
- Faults of a mechanical nature
- Faults of an electrical nature
- Air conditioning system: faults and remedies

COMPRESSOR
- Rotory compressors
- Replacing rotor pulley side seal
- Replacing rotor pulley bearings .
- Replacing the solenoid
- Replacing the valve plate and cylinder head gaskets
- Replacing service needle valve
- Checking oil level
USE OF EQUIPMENT FOR EMPTYING/FILLING SYSTEM
- Putting the equipment for emptying/filling
the air conditioning system into operation
- CEAST portable device
- CARLO EISNER portable
device mod. SC 42/D
• - Instructions for dehydrating and charging
the air conditioning system
- GENERAL ELECTRIC H 10 electronic leak-detector
- TIF battery-operated electronic leak-detector
mod. HLD 5500
CHARACTERISTIC DATA

32
32
33
33
34

58

62
63

66
67
67
69
69

70
70

72
74

77

79
80

.

t

38
38
38
38
38

.

39
42

46

~

•

54

55
56

{

37
37
37
37

...

52

AUTOMATIC AIR CONDITIONER -OPERATING CHECKS
- Check to make sure that certain parts which make up or
control the air conditioning
system are working properly
59

"

..

47

..

~

.. ! .

............

'

'

.. .,

'

~

" . ..

'

~:

or

--

...:.·

,

.

....

............
~

; .....

..

~

_

. '\ ... ~

.

;;:..:
., ...

'

'

~
.(

~·

',1

..

f

•

......

11'"

! • ~!

.-

;.

.

~

.. ,

. ....

,I

f:

.,

'

t-

..

I'

(

\'I

' ... -~. ~~~
;,<

..

....•• .r-

~

. ~· .

\'

,-.

.~

..

~ ~·"\

...,

•

.

·~

..

'

...·

..... ·,

..... -

,..
-\
_,

I!"

'
o•""'

.

~~

~j ~

I
I(

...

.... , ......

'

~

-·

r·~

..

f

~

\

'

).

; ~~

...'II,...• ,..., ~

I

{'AJ

.....

..
...... "
.

~

,'I.'

.. .

~

II

"'fe'.,.

,J...ISJ.

.....
'•

,.

\

.. .

...

.

.
'

"

...

..

..

..

...

'

·-t,··

., ..;

'·

•'

THEM A

Auxiliary units
Air conditioning

- - --- ·-50;- There are three passenger compartment air conditioning systems available for the car, these are as follows:
-manually controlled heater;
- automatic heater;
- automatic air conditioning.
The basic unit in all three ~ystems is essentially the same. It is shown below in diagrammatic form. Inside,
it houses the following component parts:
-an electric fan (A);
-blend flaps (B) ;
-a heater (C);
-and an air distribution flap (D).
The above mentioned unit is mounted between the engine compartment and the passenger compartment,
under the dashboard. It can be broken down into two pa rts; the first being located in the engine compartment and consisting of .t he electric fan with its spiral duct and the blend flaps, whilst the second part is in
the passenger compartment and consists of the heater and the air distribution flap.
Connected up to this second part are a number of ducts and connecting pipes leading to the various fixed
and adjustable vents built into the dashboard.
The main features distinguishing the first type of system from the other two are: the different method of
operating the two blend flaps and the air distribution flaps and the different supply and control circuit for
the electric fan.
·

Diagram showing a cross-section of the main unit

---

A. Electric fan
B. Blend flaps

C. · Heater
D. Air distribution flap
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In the first type of system (manual heater), the blend flaps can be moved to the appropriate positions by
means of a flexible drive controlled by a knob with the held of a rack and pinion.
The mechanism for setting the air distribution flap on the other hand consists of two cog wheels and a
spindle with two universal joints operated by a knob.
·
In the other two systems, the blend flaps are moved to the requ ired position by a flexible drive powered by
an electric motor, whilst the air distribution flap is operated directly by means of two cog wheels driven by
an electric motor.
In the first system the electric fan can be set to run at four different speeds (this is done by means of a resistor). Selecting the desired speed is done by means of a switch which is operated by turn ing a knob.
In the other two systems, the electric fan setting is determined by and electronic speed regulator which is
operated by an electronic contro l box.
The second and third systems differ from the first in having the following components added:
-

an external air temperature sensor;
a blended air temperature sensor;
a passenger compartment air temperature sensor w ith relevant electric fans ;
an electronic control unit consisting of an electronic control box and a front panel housing the various
displays and push button controls.

The third system differs from the second both in having a different electronic control unit and in the following respects:
- it has a different electronic speed regu lato r for the electric fan and its location is different;
- it has an evaporator unit added upstream of the electric fan unit in communication w ith the opening
through which the fan draws in air;
·
-it has an electric motor added for controlling the air intake flap fitted inside the evaporator unit;
- it has a number of additional components belonging to the air conditioning system, namely a compressor, a condenser, a three-level thrust meter, a drying filter, an expansion valve and the various pipes
connecting them;
- it has a minimum speed solenoid added;
- the external air temperature sensor is in a different place.
The route taken by the air through the previously described main unit (which is the same for all three types
of system) and its distribution to the variuos fixed and adjustable vents can be summarized as follows.
Depending on the external air temperature and on the temperature which one would like to have inside the
passenger compartment, the two blend flaps have to be heither manually or automatically moved to a given position which either allows, or does not allow, part or all the flow of air drawn in by the electric fan to
pass through the heater.
All the air drawn in by the electric fan at a certain temperature is conveyed inside the main unit to the air
distribution flap. This has six settings which can be selected either manually or automatically, and air is
distributed to the various fixed and adjustable vents accordingly.
The table on the following page sets out which buttons need to be pushed or what position the knob needs
to be turned to for each of the six air distribution fiap positions, and the respective fixed and adjustable
vents through which the air enters the passenger compartment.
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TYPE OF SYSTEM
Manual heater
Position
of knob

Automatic
heater

Automatic
air conditioner

No air enters .

¢•

~

B

::3
"(

....

.!!!
;,.,

.:;:,

....

.t:; '

.!?>
;,.,

...

Q.

a

\

~

Fixed and adjustable vents
through which air enters passenger compartment

Button to pres Button to pres

•

1.;.

The position of air
distribution flap

.

~/

..
..

Air distributed to central and
side adjustable vents.

1:11!§

Air distributed both to central
and side adjustable vents and
to fixed vents supplying air to
passengers' feef in front and
rear of car

Air distributed almost exclusively to fixed vents supplying
air to passengers' feet in front
and rear of car

Air distributed to fixed vents
supplying air to passengers'
feet in front and rear of car
and to fixed vents for demisting/defrosting windscreen and
side windows

Air distributed to fixed vents
for demisting/defrosting windscreen and side windows
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Position of air
distribution flap

Conditions for which the various setting are suitable

0

Air surrounding car polluted (crawling in line of cars or driving through tunnel)

1
(45° from 0 setting)

With air adjusted to ambient temperature or below for summertime ventilation

2
(73° from 0 setting)

W ith intermediate temperature adjustment: involving moderate, two-level
heating (feet warm, head cool): particularly suitable for days when it is cold
but there is strong sunlight through the windows/windscreen

3
(90° from 0 setting)

Very hot air: considerable degree of heating

4
(10JC from 0 setting)

Setting providing heating and demisting : used when there is some degree of
difficulty in keeping w i ndows/windscreen from misting up but heating is still
required

5
(135° from 0 setting)

High speed demisting /defrosting of windscreen and (front) side windows

MANUALLY CONTROLLED HEATER

By turning knob A from the minimum blue setting to the maximum red setting the two blend flaps are
made to move from a position in which they are in line to one where they are para llel and open to their full
extent. ·
As the two flaps movefrom the closed position in which no air is allowed through they gradually open to
allow an increasing amount of air to pass through to the rad iator until it is receiving the full flow of air
blown through by the electric fan. By moving knob B from setting 0 to setting 1, the electric fan is switched
on at its minimum speed (corresponding to the minimum rate of air flow).
By turning the above mentioned knob further in a clockwise direction the rate of air flow to the fixed and
variable vents is increased since the current for the fan is then supplied at higher and higher voltages until
at setting 4 it is supplied at battery voltage.
By turning knob C the driven/passenger can direct air at whatever temperature knob A is set to provide to
the various fixed and adjustable vents in order to give the maximum degree of comfort in relation to the
season and the temperature outside.

4
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Knob C has si x different settings ea ch of whi ch is marked with an ideogram illustrating the d istribution of
air in diagrammatic form (as described in the table on page 3).

AUTOMATIC HEATER

o0 o0 o0 o0 o0 o0 o0 oo"0 o0 o0 o0 o0 o0 o0 o

A

0 0

o o oo

0 0 0

c::::J

l (')

0 0 0 0 0

1

/

E

0000000000000000000000000000 000

"c 0"F

8

I/

(=L2

air

c

~ G~ matic .) /[

= L3

=L4

= Ls

G:) (2) a2J (;Z)

temperature

= L6

D

+]

= Lz

( ~/ ) ~.·

The front control panel for the automatic heater (shown above) is an integral part of the electronic control
box which lies behind it and consists of :
- two display windows (A and B);
-two rocker switches (C and D);
- one long push button (automatic);
-six push button controls (stop __ ~ );
-one fahrenheit/centrigrade switch (E);
- seven LEOs (L 1 ___ L7).

Pressing the rocker switch marked ( -air+) the rate of air flow to the fixed and adjustable vents is adjusted by bringing the electric fan into operation at the various speed determined by the respective electronic
regulator.
The various electric fan speeds can be seen by looking at display window A on which pairs of small bars
light up (there are 22 small bars lit up on maximum fan speed).
·
When the electric fan is at a standstill just two luminous small bars appear at the lefthand side of display
window A.
Pressing the (automatic) button switches on the automatic device which controls the heating system
(temperature, air flow rate and distribution) and the LED above the automatic button (L 1) comes on, as do
display window B and LED L5 above push button control C2) .
.
.
By pressing the rocker switch marked (- temperature+) it is possible to obtain the temperature setting
\'/hich one would like. The chosen temperature setting then appears on the righthand display window B,
either in oc or in °F, depending on the position of the cursor on switch E, with in the range 18 oc and 28 oc or
64 °F and 83 °F.
In the event of a power supply failure on restoring the connections, the temperature 22 oc or 72 oF appears
on display window B (depending on the position of the cursor on switch E) whilst if an attempt is made to
set a temperature in excess of 28 oc or 83 oF the letters HI appear on display window B (maximum heating
corresponding to 29 oc or 84 oF) .
Pressing the push button control marked (stop) switches the system off completely whether it is on manual
or on automatic, LED L2 lights up and all the other illuminated information signals go out.
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The remaining push button controls bring into operation the electric motor controlling the air distribution
flap. This flap has six settings as listed in the table on page 3 which result in the air being distributed to the
various fixed and adjustable vents as described in the same table.
When the system is in operation and one of t he above mentioned push button controls is pressed, the LED
above that particular push button lights up (L3 or L4 or L5 or L6 or L7) .

MANUAL CONTROL OPERATION
To operate the system on manual contro l neither the (automatic) nor (stop) push button controls should
be pressed (the first because it switches on the automatic device and the second because it switches the
system off completely), and only one of the lower push button controls for determining the air distribution
flap setting and (-air+) push button control with which the elect ric fan can be switched on ad adjusted for
speed, should be operated.
It is pc)ssible to tell at what speed the fan is operating not only by gauging the effect it has on the air flow
rate but al so from the number of small illuminated bars which appear on display window A (at maximum
fan speed there are 22 small bars).
That part of the control panel which is concerned with tell)perature and temperature control is in the off .
state during manual control: this means that display window 8 is not illuminated and the(- temperature+) ·'
push button control is disabled until the automatic control button is used.

•t...- L..---·----·--· IIOOLt;;l \,UIILIUI

"TL.. ..... .&. ...... 11 ...... . .. : - - ......................... ~--- ... : - ............ ~.-. .................... ..... .t
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Button
pressed

..
....

Air distribution
fl ap setting

Setting of
blend
flaps

L2

0 setting
closed

Last
setting

L3

1 setting at 45°
f rom setting 0

L4

2 setting at 73°
from setting 0

LED on

Display w indows
A

l:l

··--~-- -

UIIUt::l

- - · · - · -- - - · - ~ ·
llldiiUCII liUIIliUI.

button
Operating co nditions

Q0
-.

3 setting at 90°
from setti ng 0

fD

L5

tD

L6

4 setti ng at 107°
f rom setting 0

L7

5 setting at 135°
from setti ng 0

..

- --1

~01101

In line as
shown in diagra m on n ext

page

Off

on

Off

off

·Disa bled

enable -

Electric fan stationary. No air enters.
System switched out

Electric fan operating at the speed selected man ually. Flow of ai r through
the heater cut off, in other words air is
drawn in from outside w ithout any
cha nge in its tem peratu re being made

l,

AUTOMATIC CONTROL OPERATION

When the (automatic) push button control is pressed, the LED located above it (L 1) lights up as do display
windows A and 8 and the LED located above push button control G2) (L5).
The distribution of air is as described for the above mentioned push button control in the table on
page 3.
The electric fan automatically switches on minimum speed (which corresponds to 4 small bars lit up on
display window A) and increases speed of its own accord after the engine coolant has reached the optimum temperature of 40 oc (by which time display window A shown 6 small bars).
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The blend flaps are automatically positioned by an electric motor in the light of the required temperature
set on display window 8 and the outside temperature.
When the push button control marked G) is pressed , the LED located above it lights up (L3) and LED L 1
(associated with the automatic push button control) and L5 (associated with the push button control) as
well as display window 8 go out and the electric fan switches off (leaving two small bars illuminated on
display window A), since only manual operatio n, and not automatic operation is provided for as regards
this air distribution condition (as previously described ).
If one of the push button controls marked (ZJ CJ2) ~ is pressed , the LED located above the
push button control concerned lights up, the electric fan remains on at automatic control speeds (4 or 6
small bars illuminated), LED L 1 located above the automatic push button control flashes on and off for a
minute and then goes out display windows A and B remain on .
This state of affairs shows that the system is operating on partial automatic control , and the state of affairs
continues to exist even if the electric fan speed is changed by operating the ( - air +) push button control.
If the automatic push button control is pressed once more, the associated LED (L 1) lights up again as does
LED L5 located above the push button control marked
and the LED associated with whichever
of the above mentioned three push button contro ls was pressed goes out, whilst the electric fan starts to
t urn again at the speed which is set for it by the automatic device (4 or 6 small bars illuminated).
If the speed of the electric fan is altered manually (to other than one of the two automatic settings) the LED
associated with the automatic push button control (L 1) flashes on and -off for a minute and then goes out,
showing that the system is operating under partial automatic control in which the heating is still in operation.
The following table summarizes the state of the heater control panel under automatic control.

GZJ

0.,

Butto n
presse d

..
..

..

,_

butto n
LEDs o n

Ai r di stribution
fla p setting

(automatic)

Settin g of
-blend fl aps

" ' -~ 1-.

A

'

tD

-

Switched o n

Switched on
setting 4 at 1
from setting 0

or

B

Butto n

(-air+)

";

Button

(- temperature+) '

'

Switched on
setti n g 3 a t 90D from setti n g 0

setting 2 at 73" from setting 0

;~-'~'""

Set
auto matically

On
displayin g
val ues
fixed
automatically

on

ena bl ed

enabled

on

enabled

enabled

on

enabl ed

enabled

on

enabled

enabled

Switched on
setti ng 5 at 135" from setting 0

' push button control switched o n auto matica lly
* flas hes on and off for a min ute t hen goes o ut

Diagram showing a cross-section of main heater-distributor unit

Y = Air distribution flap
Z = Blend flaps
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AUTOMATIC AIR CONDITIONER
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The front control panel for the automatic air conditioner (shown above) is an integral part of the electronic
control box which lies behind it, and consists of:
- 10 rectangular push buttons arranged in two columns;
- 3 larger rectangular push buttons;
- 1 square push button ;
- 1 display window (A);
- 18 LEOs, 16 of which are green and 2 of which are red;
-fahrenheit/centigrade switch .

I

I

· If the OFF button is pressed, the system switches off, the associated LED lights up and the LEOs for the
other buttons and displays window A go out.
If the same button is pressed again, the system switches back on again, the associated LED goes out and
the LEOs for whatever fan speed and air distribution buttons had previously been selected come back on
again as does display window A.
If theJ ~ J button is pressed, the associated red LED lights up and air from outside the car is prevented
from entering the passenger compartment.
This button is used when the car is driving in or parked in a heavily polluted environment, and it can be
switched off by pressing the same key a second time, is which case the associated other LED goes out.
If one of the ~ ~
~ button is pressed, the automatic rate of air flow can be adjusted manually by increasing or decreasing the speed of the electric fan.
A green LED lights up alongside whichever speed is selected (whether manually or automatically).
The [YJ ~ buttons are for setting the desired temperature (which appears on display window A)
within the range 16 oc and 28 oc or 60 oF and 84 oF (depending on the position of the fahrenheit/centrigrade
switch cursor).
The lower limit (16 oc or 60 °F) is displayed as LO (maximum cooling), whilst the upper limit (28 oc or 84 °F)
is displayed as HI (maximum heating).
In the event of a power supply failure on restoring the connections, the letters LO appear on the display
window.
If the 1.-A-U_T_o_,J button is pressed, the automatic device which controls air temperature and distribution,
electric fan speed, the compressor, the conditioner and passenger compartment air recirculation switches
on .
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If the button is pressed (with the ignition key in the ON position) the LED alongside lights up and at the
same time the LEOs indicating a given electric fan speed and air distribution also light up.
Depending on the required temperature set on display window A and on the outside temperature, the system makes appropriate adjustments to the fan speed and the air distribution (which can be seen on the
control panel as the relevants LEOs light up). Any functions which may have been previously set manually
are disregarded.
If the ECON button is pressed, the compressor switches off and recirculation of the air inside the passenger compartment ceases with the result that the air inside the passenger compartment is no longer cooled
and de-humidified. The purpose of this function is to save energy by avoiding the compressor consuming
power when the temperature outside is almost the same as that required inside the passenger compartment.
When this button is pressed, the LED alongside lights up and the one alongside the AUTO button goes
out (if of course it was already on), whilst the other functions (air distribution and temperature, fan speed)
remain under automatic control.
If one of the
I(lD HEAT FLOOR [SF@ VENT buttons is pressed, then the air will be distributed
accordingly and the LED alongside whichever button is pressed will light up and the LED alongside the
AUTO J or ECON button will go out.
The temperature will still be controlled automatically.
To switch off on of the ind ividual buttons for controlling the electric fan or air distribution, simply press the
AUTO button or the ~ button or a different air distribution or fan speed control button or press the
same button a second time.
In the first case, the system reverts to relying on automatic air temperature, distribution and flow rate
values; in the second case, the system switches off completely; in the third case, the system operates in
accordance with the latest buttons pressed; in the fourth case on the other hand the system reverts to
operating how it was set previously. The table on page 3 sets out how the air is distributed to the various
vents depending on which button is pressed and t his information is repeated in slightly different fo rm below.

I

I

I

II

I
I

I

II

I

I

I

I

I

I

Button pressed

Points to which the air is distributed

Conditions under which the various alternatives
should be used

~

Air distributed to the fixed vents for demisting/defrosting windscreen and front side windows

High speed demisting or defrosting of w indscreen and front side windows

~

Air distributed to the fixed vents supplying air to
passengers' feet in front and rear of car and to f ixed
vents for demisting/defrosting w indscreen and
front side windows

Driving in particularly harsh cl imates or when
the atmosphere outside is very humid

li!·~·h·

Air distributed to fixed vents supplying air to passengers' feet in front and rear of car

Hot air : considerable degree of heating

1=1=!·

Air distributed to the adjustable central and side
vents and to t he fixed vents supplying air to passengers' feet in front and rear of car

Days when it is cold but there is strong sunlight
th rough the window/windscreen

rm.

Air distributed to the adj ustable central and side
vents

Summer months
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DIAGRAMS SHOWING APPROXIMATELY HOW THE AUTOMATIC AIR CONDITIONING SYSTEM WORKS

Outside temperature + 40 °C.
Temperature which is required inside the passenger compartment
+23 °C.
The air inside the passenger compartment is drawn in by the electric
fan and passes through the evaporator where each time round it is increasingly cooled down and sent to
the various vents depending on the
setting of the air distribution flap.

Outside temperature +20 ac.
Temperature which is required inside the passenger compartment
+23 °C.
The flow of air drawn in from outside by the electric fan is cooled and
then heated and sent to the various
fixed and adjustable vents (depending on the setting of the air distribution flap).
If the ECON button is pressed however, the flow of outside air is only
partially heatecl.

Outside temperature -20 oc.
Temperature which is required inside the passenger compartment
+ 23 °C.
The air drawn in from outside by the
electric fan passes through the heater and is distributed to the various
vents via the air distribution flap.

10
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SO.-ELECTRIC FAN UNIT
AND BLEND FLAPS

Removing
To remove the unit, carry out the
following operations:

-disconnect the cables from the engine compartment light mounting (1 );
-loosen the bolts (2) which secure the pipe retaining plate to the bulkhead (3);
-loosen the bolts (the upper ones shown by
the number 4) which secure the bulkhead (3)
to the body shell;
- remove the bulkhead (3);
-disconnect the electric fan supply cable connections and the electrical connection (5)
plugged into the electronic speed regulator
or resistor (depending on whether the car is
fitted with an automatic or manual heating
system);
- disengage the flexib le drive cable from the
blend flap cont rol lever (6) ;
- disconnect the electrical connection of the
terminal cables for the external temperature
sensor (7) (only present on those vers ions
which have an automatic heater);
- disengage the shims (8) from the electric fan
unit projections;
-carry out the necessary manoeuvres to disengage the electric fan unit from the heaterdistributor unit.

NOTE: On some versions it is not necessary
to remove the bulkhead (3) in order to
remove the electric fan : simply loosen
the bolfs at the top securing it to the
body shell.
For cars fitted with an automatic air
conditioner, see relevant section on
page 38.

.
:
.
~

~ ·

II

Electric fan unit and blend flaps
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Dismantling
Carry out the following operations:

- disengage the two slots (a) on the bracket (9) from the projections on the electric fan unit;
-remove the bracket (9);
- remove the ciips (shown by the arrows) which join the two haives of the spirai casing and separate one
from the other;
-disengage the blend flaps (10) from the two halves of the spiral casing;
-loosen the two bolts (11) which secure the electric fan to one half of the spiral casing.

The impeller is fitted under pressure onto the electric motor spindle.
The baffles (12) are dovetailed onto the two halves of the spiral casing.

12
Reassembling and refitting

To reassemble and refit the electric fan unit, simply reverse the operations described for removing and dismantling it, as appropriate.
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HEATER

After having removed the electric
fan unit (as described in the preceding pages), simply disengage the
pipe fitting clasp (1) from the split
pipe union on the heater and disconnect the pipe fitting and pipes from
the heater; after which remove the
heater from its housing.
NOTE: In the event of replacing the
two pipes connected to the
heater, to avoid the clasp (1)
getting broken, first disengage the clasp together with
the pipe fitting from the split
pipe union on the heater.

HEATER- DISTRIBUTOR UNIT
Removing

Carry out the following operations:
- remove the dashboard (see operations on first pages of section 70);
- press the top part of the front flap
(1) and loosen the two upper central bolts (which is possible after
moving the flap) securing the front
panel of the control unit for the
automatic or manual heater or automatic air conditioner together with
the small upper panel of switches
to the front covering of the dashboard;
- partially remove the two panels
from their housing and disconnect
the various electrical connections
from the rear of the two panels;
-for cars fitted with a manually controlled heater only, disengage the
flexible drive operating the blend
flaps and the spindle with universal joints controlling the air distribution flap from the control panel
(see page 18 and following
pages);
-disconnect the electrical connections from the check system display panel;
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so.
- remove the passenger compartment temperature sensor
(marked 2 on diagram on
previous page) from the front
part of the dashboard and
disconnect it from its respective electrical connection;
- loosen the nuts (4) and bolts
(3) securing the front part of
the dashboard top and bottom to the underlying metal
framework;
- disengage the front part of the
dashboard from the underlying framework;
- disconnect the pipes (marked
5 and 6 on the previous
page) from the heater-distributor unit which connect it to
the adjustable side vents and
to the fixed side vents: !n the
case of cars fitted with and
air conditioner or automatic
heater, disconnect the electrical connections from the
blended air temperature sensor, from the contact carrier
for the cables supplying the
two motors controlling the
blend and air distribution
flaps and from the small electric fan for · the passenger
compartment
temperature
sensor;
-disengage the entire wiring
harness of electrical cables
from the heater-distributor
unit and from the metal framework;
- loosen the nuts (7 and 8) securing the fixed windscreen
vents to the above mentioned framework;
- disengage the above mentioned fixed vents from the
framework and from the
heater-distributor unit;
- remove the air duct (9) to the
adjustable central vents;

14

·-·-50.--loosen the nuts (10) securing
the heater-distributor unit to
the metal framework;
- carry out the necessary manoeuvres to disengage the
above mentioned unit from
the supporting metal framework.

....

..

Dismantling
Carry out the following operations:
- remove the adhesive tape fastening the
transparent tube (1) which connects the
small electric fan (2) to the passenger compartment temperature sensor, onto the heater-distributor unit casing;
-disconnect the pipe (1) from the small electric fan (2);
- remove the various spring clips (3) holding
together the two halves of the casing which
go to make up the unit and the two halves of
the duct (4);
- remove the two halves of the air duct to the
feet (4) sliding them in the direction of the arrows.

NOTE: It is absolutely essential to remove the
two halves of the duct (4) in order to
take the heater-distributor unit apart,
since fitted beneath them is a spring
clip (3) which holds together the two
halves of the casing which go to make
up the unit.

..,.,.

..
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-loosen the bolt {5) which joins together internally the two
halves of the casing which go to make up the unit;
-pull the two halves of the casing apart and disengage the air
distribution flap {6) from them;
-for cars fitted with an automatic heater or air conditioner
only, loosen the bolts {7 and 8) securing the bracket {9) supporting the three electric motors {two actuators and one small
electric fan) and the bracket {10) retaining the flexible drive
for the blend flaps to the righthand half of the casing {defined
as such because of the position in which it is fitted on the metal framework);

6

-disconnect the spindie of motor (1 i i from the
small block with the two cog wheels and
then disengage bracket {9) complete with
motors from the righthand half of the casing;

- lift the fin {shown by the arrow) on the small
block with cog wheels {12) and turn the latter
clockwise so as to release it from righthand
half of the casing.
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Reassembling
To reassemble, simply reverse the
operations described for removing
the unit, as appropriate.
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Refitting
To refit, simply reverse the operations described for removing the
unit which are shown in part and in
sequence in the illustrations along-

side.
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CONTROL UNIT

Removing
To remove the front control panel of any of the
three systems, carry out the following operations:
-press the top part of the front flap (1 };
-loosen the two central bolts (2} securing the
control unit including the front panel (of any
of the three systems} and the small upper
switch panel to the moulded dashboard facia;
- partially remove the above-mentioned unit
from its housing and disconnect the various
electrical connections from the rear of the
unit.

rFtnl

MANUALLY CONTROLLED HEATER SYSTEM

In addition to the operations mentioned above,
disengage on the control panel the end part
(which is marked 3 and which is a press-an fit}
of the flexible drive which operates the blend
flaps and the spindle with universal joints (4}
which rotates the air distribution flap .
Carry out the necessary manoeuvres to disengage the heater control panel from the small
switch panel.
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SO.---Dismantling

- remove the three knobs from their respective
pins;
-remove the small discs (1) fitted beneath the
knobs (unless they came away with the discs);
- loosen the bolts (2) securing the front dial
panel to the box which lies behind;
-remove the bulb sockets (3) from the internal
part of the box;
-from the rear part of the box remove the two
fasteners (4) and remove the two spindles (5)
from their housings taking care not to lose
the two springs (6) or the two small balls
(7);

- remove the switch (8) from its housing.

Reassembling

To reassemble, symply reverse the operations
described for dismantling the unit bearing in
mind that the springs (6) should be inserted in
the special housings on the spindles and on
top of these springs should be f itted the small
balls (7) which should engage in the appropriate grooves in the box which determine the
various positions of the two knobs.
Also, before fixing the small discs (1) onto the
spindles, check that the internal springs (9) are
in fact present and intact.
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2

Refitting

To refit, simply reverse the operations described for removing the unit, as appropriate,
bearing in mind that before securing the heater control panel unit and small switch panel to
the front covering of the dashboard the end
part of the flexible drive (1) and the spindle
with universal joints at either end (2) must be
connected onto the two spindles protruding
from the above mentioned panel.
the two spring clips marked (3) should be fitted
onto the end of spindle (2) which has to be
connected to the spindle protruding from the
control panel (as shown in the illustration
alongside), in order to prevent it coming
adrift.

The end part (1) of the flexible drive for controlling the blend flaps can easily be dismantled by removing the pinion (4) from Its plastic
mounting, after having suitably rotated it. In
this way the rack (5) can be removed from the
above mentioned mounting and disengaged
from the cable. ·
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Carry out the necessary manoeuvres to disengage the automatic heater front control panel
together with the associated control box located behind it from the small switch panel.
Dismantling
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Loosen the bolts around the perimeter of the
control box casing securing it to the front control panel.
Disconnect the horizontal plate (1) from the
vertical plate (2) by moving the former very
carefully in the direction of the arrow.
Rotate and remove the bulb sockets (3); loosen the bolts (4) securing plate (2) to the front
control button panel.

m

3

2

3

Reassembling

After having replaced any parts which are not
working properly (bulbs or buttons), to reassemble simply reverse the operations described for dismantling the unit taking particular
care to make sure that the projections on horizontal plate (1) slot smoothly into their appropriate housings on vertical plate (2) .

II

NOTE: Plates 1 and 2 should only be taken
apart when replacing the bulbs or the
plates themselves.
Refitting

To refit, simply reverse the operations described for removing the unit.

~
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AUTOMATIC AIR CONDITIONER SYSTEM

Manoeuvre the tongue and groove arrangements at the top and bottom of the front control panel/control box unit and small instrument panel (1) so that these units can be separated from each other.

Dismantling

Loosen the bolts located on the sides of the
above mentioned heater unit which hoids the
two parts of it together.
By pressing the end part of the terminal board/
contact carrier in the direction indicated by the
arrow, the plate marked (2) is made to come
out of its respective casing.
By loosening the bolts securing the plate
marked (3) to the front control paneland lifting
this plate, it becomes possible to gain access
to the various control buttons.
Reassembling and refitting

To reassemble and refit, simply reverse the
operations described for dismantling and removing the unit, as appropriate.
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CONTROL DEVICES FOR THE AIR DISTRIBUTION FLAP

Removing
The preliminary operations for removing the
air distribution flap control devices are as follows, for all three types of system:
-loosen bolts 1 and 2 at the top of and below
the glove compartment securing it to the
moulded dashboard facia;
-loosen the .bolt at the back of the glove compartment securing it to the metal framework
behind;
- remove the glove compartment from its
housing and disconnect the electrical connections by which it is held to the dashboard.

,•

MANUAL HEATER SYSTEM
Working from the space created by removing
the glove compartment, disconnect the spindle
with a universal joint at each end (3) from the
plastic cog wheel housing (4). Lift the fin
marked (5) on this plastic housing so that it
can be rotated to disengage it from the surface
of the heater-distributor unit.
Finally move plastic housing (4) away from the
surface of the above mentioned unit so as to
disengage it from the air distribution flap.

,.
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AUTOMATIC HEATER AND AUTOMATIC AIR
CONDITIONER SYSTEMS

Disconnect the electrical connection for the cables supplying the two electric motors controlling the blend and air distribution flaps
from the contact carrier sockets (5).
Disconnect the electrical connection from the
electric fan (6) and also disconnect from the
fan, the pipe connecting it to the passenger
compartment temperature sensor.
Disengage the flexible drive cable for the
blend flaps from the small lever on the spindle
of the relevant operating motor.
Loosen the bolts (7) securing the brackets (8)
holding the two electric motors and electric
fan to the heater-distributor unit.
Disconnect the spindle on motor (9) from the
plastic cog wheel housing (1 0) and then remove bracket (8), complete with motors from
the above mentioned unit.

Lift the fin shown by the arrow on plastic cog
wheel housing (10) and, proceeding as described on the previous page, disengage it from the
above mentioned unit and from the air distribution flap.
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After having disengag ed the bracket (8) holding the three electric motors from the heaterdistributor unit, the subsequent operations depend on which particular device needs attending to .
To remove the motor (9) which drives the cog
wheel mechanism (1 0) and hence controls the
air distribution flap, simply loosen the bolts
(11) securing it to bracket (8) and disconnect
the supply lead connection (12 ).
To remove the motor (13) which controls the
blend flaps , the follow ing operations should
be carri ed out :
- remove motor (9) (as previously described);
- loosen the bolt (14) securing lever (15 ) to the
spindle of motor (13);
- slip lever (15) off the above mentioned spindle;
disconnect the electrica l connection (16) for
the motor (13) supply leads;
- loosen the bolts (17) securing motor (13) to
the bracket.

m

To remove the small electric fan (18), simply
loosen the bolts (19) securing it to supporting
bracket .(8).

Reassembling and refitting
To reassemble and refit, simply reverse the
operations described for dismantling and removing the unit, as appropriate.
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FLEXIBLE DRIVE FOR CONTROLLING THE
BLEND FLAPS
RAmnvinn
--- --- -- - - ~

To replace the flexible drive on cars fitted with
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a manually controlled heater, carry out the following operations:
press the top part of the front flap (1);
- loosen the bolts (2) securing the heater control unit and the small switch panel to the
moulded dashboard facia;
- disengage the end part (3) of the flexible
drive (which is a press-on fit) from the control panel;
- remove the cog wheel mechanism (4) from
its plastic housing, after having suitably rotated it;
- remove the rack (5) from the above mentioned mounting and disengage it from the
flexible drive cable.
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In the case of cars fitted with automatic systerns (whether of the heater or air conditioner
type) on the other hand, carry out the following operations:
- loosen bolts 1 and 2 at the top of and below
the glove compartment securing it to the
moulded dashboard facia;
- loosen the bolt at the back of the glove compartment securing it to the metal framework
behind;
- remove the glove compartment from its
housing and disconnect the electrical connections by which it is held to the dashboard;
- disengage the end of the flexible drive cable
from the lever (6) fitted on to the spindle of
the respective control motor.

\.

To disengage the other end of the flexible
drive from the heater-distributor unit and from
the electric fan unit, for all three types of system, carry out the following operations:
- loosen the nuts (7) securing cover (8) to the
dashboard (diaphragm between passenger
compartment and engine compartment);
- remove cover (8);
in the case of cars fitted with an automatic
air conditioner however, after having
drained the system, remove the evaporator
unit' from the above mentioned cover;
- working from the space created by removing the above mentioned components, loosen the bolt (9) (located internally where
shown by the arrow) securing the plate (10)
which holds the flexible drive controlling the
blend flaps to the side of the heater-distributor unit;
disengage the flexible drive cable from the
lever (11) on the spindle of the larger blend
flap;
- carry out the necessary manoeuvres to disengage the above mentioned flexible drive
from the inside of the dashboard.

Control devices
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Refitting

To refit, simply reverse the op~rations described for removing the device, as appropriate.
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BLENDED AIR TEMPERATURE SENSOR

Removing

Carry out the following operations:
- press the top part of the front flap (1);
loosen the central bolts (2) securing the control unit for the automatic air conditioner or
heater and the small switch panel to the
moulded dashboard facia;
remove the above-mentioned unit from its
housing and disconnect the electrical connections by which it is held to the dashboard;
working from the space created by removing the above mentioned unit remove the
blended air temperature sensor (3) from the
heater-distributor unit;
disengage the electrical connection 'from the
sensor (3).

Refitting

To refit, simply reverse the operations described for removing the sensor, as appropriate.
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SENSOR
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Removing

Carry out the following operations:
-press the top part of the front flap (1);
- loosen the central bolts (marked (2) in the illustration at the top of the previous page) securing the control unit (for the automatic air
conditioner or heater) and the small switch
panel to the moulded dashboard facia;
- remove the above-mentioned unit from its
housing and disconnect the electrical connections by which it is held to the dashboard;
-working from the space created by removing
the above-mentioned unit, disengage the
transparent pipe (3) from the housing for the
passenger compartment temperature sen~
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-disconnect the electrical connection from the
sensor (5) and push the latter outwards .

Refitting

Insert the sensor (5) through the front of the
dashboard and then, working from the inside, fit ring (6) and respective housing (4).
Then connect transparent pipe (3) to the
housing and the respective electrical connection to the sensor (5).
Thereafter simply reverse the operations
described for removing the sensor, as appropriate.

\
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EXTERNAL AIR TEMPERATURE SENSOR

Removing

To remove the sensor, first disconnect the respective electrical connection, then simply loosen the bolt (1)
securing it to the electric fan unit.
NOTE: On cars fitted with an automatic air conditioner, the sensor is fixed onto the external air intake of
the evaporator unit (see page 35j.
CENTRAL AJDUSTABLE
VENTS

To remove the split central adjustable vent, first partially remove the control unit for the air
conditioner or heater and the
small switch panel from its
housing (see operations described on previous page), simply carry out the necessary manoeuvres on the tongues
around the perimeter of the
vent in order to disengage it
from the front part of the dashboard.

SIDE ADJUSTABLE VENTS

To remove either of the side
adjustable vents, first remove
the lower facing strip (2), then
simply loosen the two bolts lying beneath it which secure the
vent to the moulded dashboard
facia.
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DEVICES FOR REGULATING THE SPEED
OF THE ELECTRIC FAN

MANUALLY CONTROLLED
HEATER SYSTEM
2
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Disconnect the electrical connection (1) from
the resistor (2) and remove the latter from the
electric fan unit after having manoeuvred the
side retaining tongues (3) in order to releas
the resistor .
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AUTOMATIC HEATER SYSTEM
Disconnect the electrical connection from the
electronic speed regulator (4) which is
mounted on the electric fan unit as in the case
of the manually controlled system.
Manoeuvre the tongues (5) so that the cover
(6) can then be removed.
Check that the fuse (7) is sound, and then, if
necessary, after having released the side retaining tongues, remove the electronic regulator from the electric fan unit.

AUTOMATIC AIR CONDITIONER SYSTEM
Remove the bulkhead between engine compartment and evaporator and electric fan units; disconnect the electric connections on the
electronic regulator (8) cable ends and loosen
the bolts (9) securing the electronic regulator
to the heatdissipator mounted on the evaporator unit.
NOTE: The contact surfaces between electronic regulator and dissipator should
be cleaned and greased with grassofiat DC 44.·

31

THEl\1A

Auxiliary units
Air conditioner

so.
LETTING OFF EXCESS PRESSURE
FROM SYSTEM
Before carrying out any operation which
might cause FREON 12 to escape, let off
excess pressure from the air conditioning
system.

When carrying out the job of letting off excess pressure from the system, wear gloves and goggles as a
protection against harmful contact with possible
jets of FREON 12.
To let off excess pressure from the system , unscrew
the small caps (shown by the arrows) and then deal
with the needle valves underneath as appropriate .

COMPRESSOR
Removing
-disconnect the terminal from the negative pole of
the battery;
- remove the two halves of the front righthand
wheel arch guard;
-unscrew the pipe unions froms the inlet and outlet
ducts of the compressor;
-disconnect the electrical connection for the compressor pulley electromagnetic joint supply cable;
-loosen the nut and bolt (marked 1) securing the
power steering pump bracket to the mounting on
the engine ;
-disengage the belt from the compressor pulley;
- unscrew the bolts (2) or only the upper bolt and
the bolt marked (3) which secure the compressor
to the relevant bracket, and both to the mounting
on the engine ;
- unscrew the bolt marked (4) which secures the
compressor to the mounting on the engine at the
rear;
-working from the front righthand wheel arch man ipulate che compressor in such a way as to remove it.

Refitting
To refit, simply reverse the operations described for
removing the compressor, bearing in mind that before finally securing the power steering pump
bracket to the relevant mounting on the engine, it is
necessary to position it in such a way as to tension
the belt.
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SO.--CONDENSER
Removing

Carry out the following operations:
unscrew the bolts (shown by the arrows) securing the front grille to the
body shell;
remove the front grille ;
- unscrew the pipe unions connecting
the condenser to the system;
unscrew the bolts (1) securing the
condenser to the radiator;
unscrew the bolts (2) securing the radiator to the body shell ;
rotate the claps (3) through 90°;
suitably tilt the plate with the
radiator towards the engine
compartment (as shown in the
central illustration below) and
remove the lower bolt s (1);
carry out the necessary manoeuvres to remove the condenser from the front part of
the car.
Refitting
To refit, simply reverse the operation described for removing the
condenser, as appropriate .
ELECTRIC CONDENSER FAN
NOTE : To dismantle the electric
radiator and condenser
cooling fan, it is not necessary to drain the system.

To remove, first disconnect the
electrica l connection for the
supply leads, then simply unscrew t he bolts (4) securing i t · together with the respective duct
- to the radiator.
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EVAPORATOR UNIT
Removing

To remove the unit, first remove the
guard which covers it, then carry out
the following operations:
- disconnect the cables from the engine compartment light mounting
( 1);

- unscrew the bolts (2 ) securing the
pipe retaining plate to the bulkhead (3);
- unscrew the upper bolts {shown by the
number 4) securing the bulkhead (3) to the
body shell;
- remove the bulkhead {3);
- disconnect the electrical connections from
the anti-freeze thermostat {5) and from the
terminal cables of the electron ic speed reguiator (6), external air temperature sensor
and air intake flap operating motor {a and b
ill ustrat ion top lefthand following page);
- unscrew union {7) of the pipe connected to
the drying filter (8);
- unscrew the un ion {9) of the pipe connected
to the evaporator outlet duct;
- unscrew the bolts {10) securing the evaporator unit to the body shell;
- manoeuvre the evaporator unit appropriately and remove it from its housing .

Dismantling

Carry out the following operations in order:
- remove the Prestite lagging from the expansion valve {11 );
remove the clip {12) which keeps the sensitive bulb coil {13) in contact with the outlet
duct from the evaporator;
unscrew the uniori {14) connecting the
equalization pipe of the expansion valve to
the evaporator outlet duct;
unscrew the union (15) securing the expansion valve (11) to the evaporator inlet duct;
unscrew the bolt {16) securing the drying
filter to! he evaporator unit casing;
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- unscrew the nut (17) securing the anti-freeze thermostat and relevant cover to the evaporator unit casing;
- remove the above mentioned cover and then lift the
anti-freeze thermostat (18) vertically upwards until its
sensitive bulb is disengaged from the casing containing the evaporator;
- unscrew the bolts (19) securing the air intake flap motor bracket to the casing containing the evaporator;
- disengage the spindle of the above mentioned motor
from the air intake flap inside the casing;
- remove the clips holding together the two halves of the
casing which make up the evaporator unit (the clips are
shown by the arrows in the third photograph on the
previous page and in the two photographs on this page
in which the evaporator unit is shown);

~

35

Auxiliary units

THEM A

Air conditioner

so.

- carefully release the sponge ring (2) from
the upper half of the casing (1), taking care
not to damage the ring;
- separate the two halves of the casing;

- remove the .evaporator (3) from the lower
half of the casing;

- disengage the air intake flap (4) from the
lower half of the casing.

Reassembling and refitting
To reassemble and refit, simply reverse the

operations described for dismantling and removing the evaporator unit, as appropriate.
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-~50.--THREE-LEVEL THRUST METER
Removing
NOTE: To remove the three-level
thrust meter, it is not necessary to drain the air conditioning system.

To remove the three-level thrust
meter (1), first disconnect the two
electrical connections of its end cables, and then simply unscrew it
from the pipe which is connected to
the drying filter.
Refitting

To refit, simply reverse the operations described for removing the
thrust meter, bearing in mind that
after it has been screwed on to the
pipe there must not be any leaks.
EXPANSION VALVE
Removing

Without removing the evaporator unit, drain
the system and then carry out the first four
operations described in the dismantling instructions given on page 34 andin addition unscrew the union (2) connecting the drying filter
to the expansion valve (3).

.· .;

Refitting

To refit, simply reverse the operations describedfor removing the expansion valve, taking care not to lose the filter (4) fitted on the
expansion valve inlet.

-4
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DRYING FILTER ·

Removing

To remove the drying filter, drain the system and then simply unscrew the union (2) connecting it to the expansion valve and_the union (5) connecting it to the pipe coming from the condenser and unscrew the bolt
(6) securing it to the evaporator unit casing.
Refitting

To refit, simply reverse the operations described for removing the filter.
NOTE: In order to avoid the drying filter absorbing an excessive amount of moisture from the surrounding
air, which would impair its efficiency when in operation, it is recommended that no more than 15
minutes should elapse from the time that it is connected to the system and the time when the operation of fitting the system is completed: if the system has to remain open for longer than this, seal
either the filter or the pipes connected to it with air tight plugs.
ANTI-FREEZE THERMOSTAT
Removing
NOTE: To remove the anti-freeze thermostat it is not necessary to drain the air conditioning system nor to
remove the evaporator unit.

To remove it, disconnect the respective electrical connections and then simply unscrew the nut (7) securing it and its cover to the evaporator unit casing and then lift it vertically upwards until its sensitive bulb is .
completely disengaged from the casing containing the evaporator.
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Refitting

To refit, simply reverse the operations described for removing the thermostat, as appropriate, bearing in mind that the thermostat's
sensitive bulb should be inserted slowly
through the special hole in the casing, making
sure that it feeds down between two plates of
the evaporator.
AIR INTAKE FLAP MOTOR

To remove the motor it is not necessary to remove the evaporator unit, but merely to unscrew the bolts (1) securing it to the body
shell. Disconnect the electrical connection for
the cables supplying the air intake flap motor
and unscrew the bolts (2) securing the motor
and its bracket to the evaporator unit.
EXTERNAL AIR TEMPERATURE SENSOR

To remove the sensor simply disconnect the
relevaiit electllcai coiiiiectlon and unscrew the
two nuts (3) securing it to the evaporator unit
casing.
ELECTRIC FAN UNIT AND BLEND FLAPS
NOTE: To remove the electric fan unit it is not
necessary to remove the casing containing the evaporator and so it is not
necessary to drain the system.

To remove the electric fan unit proceed as described on page 11 after having: removed the
entire windscreen wiper unit (4); disengaged
the claps from the pipe union and then disengaged the latter from the split pipe union on
the heater (see page 13); unscrewed the bolts
(marked 1 in the illustration above) securing
the evaporator unit to the body shell.
RELAYS AND FUSES FOR THE AIR
CONDITIONING SYSTEM

The location of the relay and fuse unit is
shown by the letter A.
MINIMUM SPEED SOLENOID

The location of the two solenoids (for automatic transmission and for air conditioner) is
shown by the arrow.
The solenoid for the air conditioning system
can be distinguished from the other by the colour of the cables connected to it, namely two
black/violet ones joined together and one
green/white one.
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50;---CHECKING THAT THE CONTROLS ARE WORKING PROPERLY
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To check that the controls are working properly, switch the car engine on at idling speed and make sure
that the system is on (in other words that the STOP button has not been pressed and that the LED above it
is out), and then carry out the operations described and illustrated in diagrammatic form for each button in
the following text.
FAHRENHEIT/CENTIGRADE SWITCH AND ROCKER SWITCH FOR ADJUSTING

'c

(

-

temperature

TEMPER~TU~E

I

6D'F

)

+ ),

Move the cursor of the fahrenheit/centigrade switch to the oc
position.

Press the button
marked automatic
{and coloured red)
and check that the
LED above lights
up.

Check that for each time the + sector of the temperature
switch {coloured red) is pressed, the reading on the display window goes up by 1 oc starting at 18 oc and ending with the letters HI {29 °C).

1

1(Check that for each time the - sector of the temperature
switch {coloured red) is pressed, the reading on the display
window goes down by 1 oc starting with the letters HI {29 oc)
and ending at 18°C.

Check that for each time the + sector of the temperature
switch (coloured red) is pressed, Lhe reauiii\:J u11 LIIe display
window goes up by 1 oF starting at 64 oF and ending with the
letters HI {84 °F).
·

.,. . , a

64

temperature

=

+)

=

II

I c

Move the cursor of the fahrenheit/centigrade switch to
the oF position .

Check that for each time the- sector
of the temperature switch (coloured
red) is pressed, the reading on the
display window goes down by 1 oF
starting with the letters HI {84 °F) and
ending at 64 °F.
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Press the button coloured red in the illustration and check
that the LED above
lights up.

~

Check that the
temperature diswindow
play
goes out.

As the electric fan speed goes up or down so the
number of pairs of small strips lit up on the display window goes up or down accordingly.

ll

(-

Check that each time the + sector of the air switch
(coloured red) is pressed, there is a noticeable increase in the air flow rate as the electric fan speed
goes up in stages from 0 to maximum.

air

When the electric fan is at a standstill, a single
pair of strips remain lit up on the display windc'..AJ.

Check that each time the- sector of the air switch
(coloured red) is pressed, there is a noticeable decrease in the air flow rate as the electric fan speed
goes down in stages from maximum to zero.

Check that the blend flaps are closed so that the flow of air created by the electric fan does not pass
through the heater.
The photo shows the lever (1) in the position which it assumes when the above mentioned flaps are
closed, in other words at the end of its travel in a clockwise direction.

Check that the air distribution flap is positioned as shown in the illu!=:tri'ltinn hy feeling whether the air
flow is only being distributed to the central and side adjustable vents (as shown in the righthand illustration above).
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Press the button
is coloured red
illustration and
that the LED
lights up.

which
in the
check
above

Keep pressing the +
sector of the air switch
(coloured red) until the
electric fan is turning
at maximum speed (22
small strips lit up on
the display window).

Press the button
is coloured red
illustration and
that the LED
lights up.

which
in the
check
above

Keep pressing the +
sector of the air switch
(coloured red) until the
electric fan is turning
at maximum speed.

Press the button
is coloured red
illustration and
that the LED
lights up.

Check by feeling that the air is distributed to the
central and side adjustable vents and to the fixed
vents supplying air to passengers' feet in front
and rear of car, with very little air escaping
through the other outlets .

Check by feeling that the air is distributed to the
fixed vents supplying air to passengers' feet in
front and rear of car, with very little air escaping
through the other outlets.

which
in the
check
above

Keep pressing the +
sector of the air switch
(coloured red) until
the electric fan is turning al r11axinrurrr speed.

Check by feeling that the air is distributed to the
fixed vents supplying air to passen~ers' feet in
front and rear of car and to the fixed vents for
demisting/defrosting windscreen and side win dows.
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Press the button
is coloured red
illustration and
that the LED
lights up.

Check by feeling that the air is distributed to the
fixed vents for demisting/defrosting windscreen
and side windows.

which
in the
check
above

Keep pressing the +
sector of the air switch
(coloured red) until the
electric fan is operating at maximum speed.

I J ll 1Ill 11 111111 l Ill!! ~

DIAGNOSTIC CHECK
To perform a diagnostic check, carry out the following operations in the order listed, bearing in mind that
only checking part of them may give results which conflict with those laid down.

1ST PHASE

1. Switch the circuit off with the ignition key.
2. Press the button which is coloured red on the illustration and keep it pressed, whilst at the same time
switching the circuit back on with the ignition key.
3. Release the button and check that, with the fahrenheit/centigrade switch cursor in the oc position, half
of the luminous segments on the two display windows and half the number of LEOs are lit up, as
shown in the first illustration.
4. Move the fahrenheit/centigrade switch cursor to the
oF position.
5. Check that the other half of the luminous segments
and the other three LEOs are lit up, as shown in the
middle illustration.

2ND PHASE

1. Press the button which is coloured red in the illustration once more.
2. To carry out a complete check on whether the system's circuits are working properly, proceed as follows: check that 4 luminous segments appear on
the lefthand display window (see lower illustration).
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Press the buttons below which are coloured red and check that for each of them the relevant code number.
appears on the righthand display window, as illustrated.
For the first six buttons also check that the relevant LEOs (located above the buttons) light up.
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3RD PHASE

1. Press the button which is coloured red in the ill ustrat ion once more .
2. Check that six luminous small bars appear on the
lefthand display w indow.
3. Press the buttons wh ich are coloured red in the fol lowing diagrams and check for each of them the details which appear on the righthand display w indow.

-

t empera tu re

+

deta ils displayed : temperature inside car' s passenger compartment (in °C).

details displayed: external air temperature (in °C).

details displayed: blended air temperture (in °C).

details displayed: position of the air distribution
flap.
NOTE: If the button for the required function is kept
pressed in, and if there is a change in the input
signal (a change in temperature), the updated
value immediately appears on the display window.

4TH PHASE

1. Press the button which is coloured red in the illustration once more.
2. Check that 8 luminous small strips appear on the
lefthand display window.
3. Check that the electric fan is wo rking at maximum
speed.
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Press the H sector of the air switch (coloured red) and check that the air distribution flap in the partially
open position (displayed by means of a number in the last operation in the third Phase of the diagnostic
check) rotates until it is in the fully closed position. On the display window there should appear in sequence a series of numbers decreasing in numerical order down to 00.

Press the (+)sector of the air switch and check that the air distribution flap rotates from the fully closed position to the fully open position.
On the display window there should appear in sequence a series of numbers in ascending numerical order
from 00 to 99 and then from 01 to 05 or 07.
At the same time check that when the air distribution flap moves into a position which can be selected by
pressing one of the lower buttons, the LED above the particular button concerned lights up.

Press the(-) sector of the temperature switch and check that the blend flaps rotate from the partially or fully open position to the fully closed position.
The angular displacement of the above mentioned flaps can easily be seen by looking at the lefthand part
of the electric fan unit (see photograph on page 40 and text below which relates to it).

Press the (+) sector of the temperature switch and check that the blend flaps rotate from the fully closed
position (in which the control lever is at the end of its travel in a clockwise direction) until they are in the
fully open position (in which the control lever is vertical).
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After having completed the diagnostic check, to
restore the system to normal working, press the
button which is coloured red in the illustration once
more.

To carry out a complete check on whether the system's circuits are working properly, proceed as follows:
CHECKING SYSTEM'S MEMORY

After having switched the system on, press the automatic button (coloured red in the illustration).

Press the ( + ) sector of the temperature switch (coloured red in the illustration) and increase the passenger compartment temperature to its maximum
setting.

Press the (+) sector of the air switch (coloured red
in the illustration) so as to increase the electric fan
speed. The LED associated with the automatic button should begin to flash on and off.

Press one of the two buttons coloured red in the illustration · alongside and check that the · LED associated with the button pressed lights up.

Switch the circuit off and then back on again using
the ignition key.
Check that the settings made at points 2, 3 and 4 remain unchanged, except for the LED associated
with the automatic button, which should remain
out, instead of flashing on and off as previously.
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CHECKING THAT THE CONTROLS ARE WORKING PROPERLY
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To check that the controls are working properly, switch the car engine on at idling speed and then carry out
the operations described and illustrated in diagrammatic form for each button.
These are set out below and on the following pages.
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Press the button marked OFF shown in
red and check that the LED alongside
lights up and all the others remain off.
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)

0
0
0

2
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" J
J

•
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j

0
0
0
0
0
0
0
0
0

<iii>

l

HEAT

l

FLOOR

l
I

BI-LEV
VENT

l

Check that the system is switched off, the electric
fan switched off, the blend fl aps at their coldest setting and the air distribution flap in the up position.

The blend flaps are at their coldest setting when
control lever (1} is as shown in the photograph, in
other words at the end of its travel in a clockwise
direction.

It is easy to check the position of the air distribution
flap (2} from the engine compartment.
The flap should be as shown in the photograph
alongside and should prevent air entering from outside.
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Press the AUTO button (shown in red)
and check that the system switches on
again.
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Press the OFF button and - using the ignition key - switch the system's circuit
off and then back on again and check
that it is work ing (some of the LEOs
and the display window lit up) .

FAHRENHEIT/CENTIGRADE (°C- °F) SWITCH AND TEMPERATURE ADJUSTING BUTTONS
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Check that for each time the upper TEMP button (shown in red) is pressed, the reading on the disp!ay 'v"..:i~dov·,: goes up by 1 oc staiting ·vvith the :etters LO (i6 nc) anU ending with the ietters Hi

sor to °C.
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Check that for each time the lower IEMP button (shown in red) is pressed, the reading on the display win~
dow goes down by 1
starting with the letters HI (28 °C) and end ing with the letters LO (16 °C).
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Move the
TEMP cursor to °F.
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Check that for each time the lower TEMP button (shown in red) is pressed, the reading on the display win -

dow goes down by 2 oF starting with the letters HI (84 °F) and ending with the letters LO (60 °F) .
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Check that for each time the lower TEMP button (shown in red) is pressed, the reading on the display window goes down by 2 oF starting with the letters LO (60 °F) and ending with the letters HI
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Press the VENT button (shown in red
on the diagram alongside) and check
that the LED next to it lights up.

Press the buttons for
controlling the electric
fan (shown in red on
the diagrams alongside) in sequence and
check:
- by looking that the
relevant LEOs light
up and then go out;
- by feeling that the
rate of air flow (as
shown in the illustration alongside) from
the central and side
adjustable vents on
the dashboard increases and then decreases.
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Press the
button which
is shown
above in red
and check
that the LED
next to
it
lights up.
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0
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0
0
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3

" 1l
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Working from the engine compartment,
check that the air distribution flap in the
evaporator unit is positioned vertically (inflow of air from outside).
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oFF
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0
0
0
0
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Check that the air distribution flap
(1) is positioned as shown in the
photograph so as to prevent air
from outside entering.

3

2
I

D

"l
"
)C

I

~I

]

Press the
button which
is shown
above in red
a second
time and
check that
the LED next
to it goes
out.

Check that the air
distribution flap,
which is shown
in red moves to
the
position
shown in the illustration above
so as to allow air
from the outside
to enter.
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Press the three buttons shown above in red in sequence and check that the LEOs next to them light up (naturally when the third button is pressed the LED next to it should light up and the one next to the VENT button
should go out).
Check by feeling that the air is distributed to the fixed vents for demisting/defrosting windscreen and side windows (shown in the diagram) and that air does not escape from the other fi xed and adjustable vents. The air
distribution flap should be positioned downwards so as to allow air from outside to enter.
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Press the various buttons shown in red on
the diagram alongside in sequence and
check that the same functions as have just
been described above are carried out and
that the electric fan turns at the speed
which has been set (second speed).
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Press the three buttons shown in red in sequence and check that the LEOs next to them light up (naturally
when the second button is pressed the LED next to it should light up and the one next to the VENT button
should go out). Check by feeling that the air is distributed to the fixed vents for demisting/defrosting wind::.creen and siLl~ winuuws i:HH..l to the fixed vems supplying air to passengers' feet in front and rear of car, with a
small amount of air escaping from the central and side adjustable vents.
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Press the three buttons shown in red in sequence and check that the LEOs next to them light up (naturally
when the second button is pressed the LED next to it should light up and the one next to the VENT button
should go out).
Check by feeling that the air is distributed to the fixed vents supplying air to passengers' feet in front and rear
of car, with a small amount of air escaping from the other fixed and adjustable vents.

Press thethree buttons shown in red in sequence and check that the LEOs next to them light up (naturally
when the second button is pressed the LED next to it should light up and the one next to the VENT button
should go out). Check by feeling that the air is distributed to the fixed vents supplying air to the passengers'
feet in front and rear of car, to the central and side adjustable vents and to the fixed vents for demisting/defrosting windscreen and side windows.

1@11

------..,

Press the two buttons shown in red in sequence and check that the LEOs next to them light up.
Check by feeling that the air is distributed to the central and side adjustable vents and that air does not escape
from the other fixed and adjustable vents.
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Press the two buttons shown in
red at the same time.
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'vVhiist ihe diagnosiic check is running , a succession of smaii coioured strips appear on the display window, and when the
check is over, if there are any faults in the system, a number w ill appear in the display window corresponding to the number of faults found.
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Press the button which is coloured red in the illustration above once for each fault.
Each time the above mentioned button is pressed, there will appear in the display window either a number followed by a letter or two letters.
The number or the first letter identifies the part which is not.working, whilst the second letter identifies the
type of fault.

LIST OF CODES AND CORRESPONDING FAULTS
PART

PASSENGER
COMPARTMENT
TEMPERATURE
SENSOR

EXTERNAL AIR
TEMPERATURE
SENSOR

FAULT

CODE

sensor
short-circuited

29

[ [lC I ]

break in
sensor circuit

29

(

sensor
short-circuited
break in

sensor circuit
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---- - - SO.--BLENDED AIR TEMPERATURE
SENSOR

( [3c ] J
( [3u ] J

Sensor shortcircuited

28

Break in sensor circuit

28

Sensor shortcircuited

-

( (4C) )

Break in sensor circuit

-

Relay shortcircuited

-

Break in relay circuit

-

Relay shortcircuited

38

( (4U ) ]
(~ )
( [au) )
( (gc) )

Break in relay circuit

38

SUNLIGHT SENSOR

RELAY FOR DEVICE FOR PREVENTING REAR WINDOW MISTING
UP (HEATED REAR WINDOW)

RELAY FOR SWITCHING
ON COMPRESSOR

--

..

Supply cables
wrong way round

24-25

Faulty operation

24-25

Supply cables
wrong way round

24-25

Faulty operation

24-25

BLEND FLAPS MOTOR

AIR FLAP MOTOR

Supply cables
wrong way round

35

Faulty operation

35

AIR INTAKE FLAP MOTOR

(

( 9U

j

J

( [sc ] )
( [ su j )
( (sc] )
(

~J

( (1c j )
( [ 7U) )

Wrong supply
voltage

38-12

( {Ac ) ]

Electric fan or
electronic speed
regulator motor faulty

38-12

( (AU j )

Wrong supply voltage

31

( ( EU) )

ELECTRIC FAN

ELECTRONIC .SPEED REGULATOR
FOR ELECTRIC FAN

NOTE: In the diagnostic check, codes 4 and 8 can be disregarded inasmuch as there is no sunlight sensor
fitted and, whilst there is a heated rear window relay, it is not connected up.

After having completed the diagnostic check, to restore the system to normal working,
-~

press the button which is co loured red in the illustration once more .
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AIR CONDITIONING FAULT DIAGNOSIS

System diagnosis

Park the car in a ventilated area of the workshop (if
this is not possible, park it where there is the least pollution from exhaust gases or from vapours in general). Before connecting up the equipment for checking,
emptying and filling the system concerned, check that
all the taps are closed, then open the low and high
pressure ones (A and B) and - quickly- the proportioning cylinder cut off tap (C) so as to expel the air already in the hoses. Close taps A, Band C again and screw
the pipe unions for the low pressure side hoses (A) to
the needle valve (1) on the connecting pipe between
evaporator and compressor, and the high pressure
side hose (B) to the other needle valve (2) on the pipe
connected to the drying filter.
Note the readings on the equipment's high and low
pressure gauges. !f the gauges show zero pressure ·
readings this indicates a lack of coolant in the system.
This may come about as a result of leaks from the
compressor stuffing box packing , cra cks or breaks in
the system or loose pipe unions. In this ca se part ially
fill the system, locate the leaks using a leak detector
and take the necessary steps to get rid of them.
If the leaks involve the condenser or the evaporator,
either or both parts should be replaced.
If the readings on the pressure/vacuum gauges are
above zero, carry out the following operations:

High pressure
hose

Low pressure
tap
'-..,.

Vacuum pump
cut off tap
From proportioning cylinder
From vacuum
pump

Low pressure
side hose

a

b

High pressure
side hose

-start up the car's engine and get it turning at a speed
of 1500 r.p.m.;
-set the lowest possible temperature on the display
window (LO);
-press the AUTO button;
-if it is not already automatically set, press the 3x button to set the electric fan operating at maximum
speed.
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----------- ---------------------· ------ ---- --------------------- - ------ ----------·------ 50.-If the surrounding temperature is below 10 oc the compressor does not switch on because the contacts of
the three-level thrust meter are open, so set up a temporary connection for a few minutes between the positive pole of the battery and the terminal cable of the compressor.
Remove the above mentioned temporary connection immediately if the system is found to be empty or
nearly empty, since the compressor would be damaged.
If the surrounding temperature is above 20 oc and the electric fan for cooling the radiator and the condenser does not switch on, set up a connection between the black and white terminal cables of the three-level
thrust meter.
Let the car's engine run at the above mentioned speed (1500 r.p.m.) and also the air conditioning system,
at the same time. When t he latter reaches the working temperature, note the high and low pressure read ings on the corresponding gauges of the equipment for checking , emptying and filling the system; also
note the t emperature of the air coming out of the central and side adjustable vents on the dashboard.
An air conditioning system which is efficient and which is operatin g normally - if made to undergo this test
- should give the following results:

wheel pressure
high pressure

0.49 to 2.94 bar
(0.5 to 3 kg/cm 2 )
9.81 t o 19.6 bar
(10 to 20 kg/cm 2 )

average temperature of the air coming out of the above mentioned vents after the system has been operating for 2 minutes should be 8 oc below the temperature of the air surround ing the car;
high pressu re circuit uniformly hot to the tough;
low pressure circuit uniformly cold to the touch.
If the pressure reading on t he pressure/vacuum gauges and the t emperatu re readings obtained using a
thermometer for any given system do not reflect the above mentioned specifications, it means that the particular system concerned is not efficient and is operating abno rmal ly in t hat it is showing f aults. It is possible using ths aforesaid specifications as to pressure and other factors (sympt oms) to -det ermine what is
wrong with the system concerned.
There is a table on page 58 which sets out all this information toget her with t he probable causes and the
operations needed to get the system back in working order.
NOTE: The abnormal pressure readings referred to in the above mentioned table should be compared
with the average values specified earlier, bearing in mind how ever the influence which the conditions under which the system is working (temperature) have on these readings.
Whenever replacing parts in the cooling circuit, particular care must be taken to ensure that moisture and impurities do not get into the circuit through disconnected fittings.
When repairs have been completed, remember to remove the connection between the terminal cables of the three-level thrust meter controlling the electric fan for cooling the radiator and the condensor. The system concerned may also develop faults of a mechanical or electrical nature; these
are set out in the following tables.

FAULTS OF A MECHANICAL NATURE
Fault
encountered
Noise from the compressor.

Possible cause

Operations to put matters right

The pulley on the compressor is not perfectly lined up with the one on the car's
crankshaft.

Check fitting and fastening of both pulleys
and if necessary replace.

Excessive compressor belt tension.

Adj ust: check t hat with 9.81 to 14.7 daN (10
to 15 kg) load there is 1 em slack. When fitting new belts turn the engine over for a
few minutes at variable speeds before
m aki ng the fin a l adjustm e n t.
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Fault

Possible cause

Operations to put matters right

Noise from compressor.

Compressor pulsating due to overfilling
with coolant or the presence of uncondensable gases in the circuit.

Empty the system , remove all water from it
and then refill.

Nuts and bolts securing the compressor to
the power unit or for securing other components in the system have worked loose.

Check the nuts and bolts and where necessary tighten.

Pulley with electromagnetic joint showing
excessive play on the compressor shaft.

Check the securing bolt and if necessary
tighten to torque.

Pul ley with electromagnetic joint slipping
or tending to seize up.

Check and/or replace.

Pulley with electromagnetic joint noisy in
spite of it being perfectly tight and its electrical connections in order.

Replace the complete pulley.

Compressor pulsating due to internal play
or noises due to a tendency to seize up.

Replace the compressor.

Noise from the electric fan unit.

Electric
noise.

fan

motor

brushes

Noise from the evaporator unit.

Expansion valve hissing.

making

a

Replace the motor.

Replace the valve.

NOTE: Before carrying out any operation which might cause FREON 12 to escape, let off excess pressure
from the system.

FAULTS OF AN ELECTRICAL NATURE
Fault

Possible cause

Operations to put matters right

Pulley with electromagnetic joint not
working.

Air conditioning system protective fuse
blown.

Check electrical systen:_J and replace the
fuse.

Air conditioning system control unit or pulley with electromagnetic joint faulty.

Replace the defective part or parts.

Control relay faulty.

Replace the relay.

3-level thrust meter faulty.

Replace the thrust meter.

Magnetic core for pulley on compressor
broken.

Replace the complete magnetic core.

Electrical
disconnected.

Check electrical system.

-
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Possible cause

Fault

Operations to put matters right

Anti-freeze thermostat faulty.

Replace the thermostat.

Supply voltage below normal.

Check voltage supply to the system.

System empty or with pressure below
2 bar.

Check for leaks, remove all water from
system and then refill.

Pulley with electromagnetic joint slipping.

Magnetic core coils short-circuited.

Check absorption of magnetic core or
replace.

Electric fan for cooling the radiator and
condenser not
working properly.

30A protective fuse blown.

Check electrical system and replace
fuse.

Control relay faulty.

Replace the relay.

Electric fan motor broken or short-circuited .

Replace the electric fan motor.

3-level thrust meter faulty.

Replace the thrust meter.

25A protective fuse blown.

Check electrical system and replace the
fuse.

Electric fan motor broken or short-circuited.

Replace the motor.

Electronic speed regulator broken or
short-circuited.

Replace the electronic speed regulator.

Control unit faulty .

Replace the control unit.

Pulley with electromagnetic joint not
working.

Electric fan for air
conditioning car interior not working
properly:

NOTE: Before carrying out any operation which might cause FREON 12 to escape, let off excess pressure
from the system.
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AIR CONDITIONING SYSTEM: FAULTS AND REMEDIES
Pressure/vacuum
gauge
readings
low
pressure

high
pressure

High

High

SYMPTOMS
ENCOUNTERED

FAULT
deduced from
the symptoms

- Compressor pulsating unduly. - Excess of coolant.

PROBABLE CAUSES
of the fault

OPERATIONS
which need to be carried out
to put matters right

-System not filled up - Drain off the excess of coolant from the needle
properly.
valve on the low pressure side until normal
pressure is restored.
Note : This operation must be carried out with

the air conditioner switched off.
Low

Low

- Small characteristic bubbles - Insufficient amount -Coolant leaks.
can be seen on the drying filof coolant.
ter inspection hole.

High

- Insufficient conden- -Condenser fouled - Remove all impurities which impede the free
- High temperature downstream of the condenser.
sation.
up on the outside.
circulation of cooling air through the condens-Compressor switched off due
- Electric condenser er.
to the three-level thrust mefan not switching
ter.
on.
-Cooling circuit
- Little or no coolant.
fouled up.
- Difference in temperature detectable between sections up·
stream and downstream of
the point of obstruction.

Vacuum

Pressures
almost equal

Very
low

Low

- Locate and get rid of any leaks.
- If the leaks involve the condenser or the evaporator, replace whichever is responsible.

- Hoses flattened or - Blow nitrogen through the system to try and
get rid of the impurities.
obstructed.
- Expansion valve ob- - Replace the obstructed part.
structed.
- Replace the drying filter and the oil in the com- Purifying-drying fil· pressor if fouling up is due to impurities.
ter obstructed.
- Check the oil level in the compressor.
- Remove all water from the system and refill
(*).

- Low output from air condition· - Not working proper- - Expansion valve
er.
ly.
jammed.
- Evaporator flooded with R 12 - Extension valve
liquid wh ich continues to
jammed in the open
position.
evaporate along the whole
length of pipe joining the evaporator to the compressor.

- Let off excess pressure from the system.
- Replace the expansion valve.
-Check the oil level in the compressor.
- Remove all water from the system and refill.

- Little or no coolant depending - Expansion valve not - Expansion valve
on the extent to which the jet working properly.
jammed.
- Expansion valve
is obstructed.
jammed in the
closed position.

- Check to see whether small filter on expansion
valve is fouled up. If the impurities are such as
to prevent FREON 12 getting through, replace
the valve itself.
-Check the oil level in the compressor.
- Remove all water from the system and refill.

- ~----L-----+-----------------~-------------r------------r---------------------------~
-Coolant leaks.
-Turn the engine over at a speed of 2000 rpm
- The compressor does not - Compressor not
- Pulley with electro- and check whether there are any leaks from the
reach or does not maintain a working properly.
magnetic joint not compressor gaskets; if there are, overhaul the
sufficient pressure.
working properly.
compressor.
- Compressor losing revs.
-Check that the pulley's magnetic anchor on the
compressor is not slipping; if it is slipping,
check that the pulley's coupling surfaces have
not got greasy substances or other impurities
on them.

Normal

Normal

- Insufficient cooling of the -Coolant unconden- - Not all water being
removed .
evaporator or irregular coolsable, air and moising (lacking at times when it is ture present in the -Saturation of the
drying filter.
hot).
system.

-Completely drain the system.
-Check the oil level in the compressor.
-Replace the purifying-drying filter.
- Carefully remove all water from the system and
then fill it.

(*)Remove all water and refill the system, by washing the circuit with charges of coolant in the following way:
·feed about 500 grammes of FREON 12 onto the system;
. drain the system spraying the FREON 12 into a white rag in order to check whether it is bringing traces of impurities with it; if it is, completely dismantle the system and wash it out thoroughly with trichloroethylene.
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SQ. ___
CHECKS TO MAKE SURE THAT CERTAIN PARTS WHICH MAKE UP OR CONTROL THE AIR
CONDITIONING SYSTEM ARE WORKING PROPERLY

Compressor

To check whether the compressor is wo rking
properly, connect the equipment for checking,
emptying and filling the system concerned, as
described on page 54, and then carry out the following operations:
- remove the Prestite lagging covering the expansion valve;
-after having removed the retaining clasp, move
the expansion valve sensitive bulb away from
the evaporator outlet duct;
-start up the car's engine and get it running at a
speed of 2000 rpm;
-set the lowest possible temperature reading on
the display window (LO);
-press the AUTO button;
- if it is not already automatically set, press the
3 x button to set the electric fan operating at
maximum speed;
-cool the expansion valve sensitive bulb using
the FREON 12 contained in the bottle.
As the cooling operation continues - as a result
of which the expansion valve gradually closes- a
gradual reduction in the pressure reading wil l be
noticed on the equipment's low pressure side
gauge.
When a negative reading appears on the gauge,
showing that there is · a vacuum, switch the air
conditioning system off by pressing the OFF button.
Continue cooling the expansion valve sensitive
bulb in order to keep the valve closed and check
the vacuum reading on the low pressure side
gauge of the modular unit.
The vacuum should stay at this read ing for at least
3 minutes if the compressor is working properly.
On the other hand, if - when the system is
switched off - the reading on the pressure/
vacuum gauge changes from recording a vacuum
to recording a pressure, the compressor is not
working properly.
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pressure tap
Proportioning
cylinder cut
off tap
From the
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vacuu
pump

Low pressure
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a

Expansion valve

To check whether the expansion valve is working properly, connect the equipment for checking, emptying
and filling the system, as described on page 54, and then carry out the first six operations described earlier
for the compressor.
·
Then carry out the two tests described on the following page.
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1st test

Cool the expansion valve sensitive bulb with the
FREON 12 contained in the bottle.
The expansion valve is working properly if the
reading on the pressure/vacuum gauge is seen to
gradually change from showing a pressure to
showing a vacuum.
If the pressure/vacuum meter reading continues
to show a pressure, the expansion valve should
be replaced.
2nd test

Cross-section of expansion valve

2. Push rods
3. Ball valve
4. Spring
5. Bush for supporting spring ·
'6. Expansion valve casing
7. Disc
8. Diaphragm
The arrows -show the FREON 12 inlet and outlet.

Disconnect the cables which have their terminals
inserted in the laminated plugs of the anti-freeze
thermostat mounted on the evaporator unit which
switches off the compressor pulley electromagnetic joint. When the expansion valve sensitive
bulb is heated, if the reading on the low pressure
side gauge of the equipment is higher than normal and the reading on the high pressure side is
lower than normal, or an excess of condensate
can be seen on the pipe connecting the evaporator to the compressor, this means that the expansion valve is working properly. If heating the bulb
does not produce these results, the valve is not
working properly and so should be replaced.
Drying-purifying filter

It becomes necessary to replace the filter if certain
faults are found; these (together with their various
causes) are as follows:
-saturation of the "SILICAGEL" compound, contained in the filter, which is then prevented from
retaining further moisture; this is caused by the
prolonged absence of coolant from the system,
which is the direct consequence of there being
leaks present;
-coolant leaking from the glass inspection hole or
from the inlet and outlet unions;
-filter blocked; this fault can occur when there is
a difference in temperature between the filter's
inlet pipe and outlet pipe.
Cross-section of drying filter

1. Union for pipe connecting drying filter and evaporator
2. Glass inspection hole
.3. Filtered FREON 12 outlet pipe
4. Union for pipe connecting drying filter and condenser
5. Filtering layer of rockwool
6. Filter casing
7. SILICAGEL drying compound
8. Filtering layer of rockwool
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----- - -- --- ------ ---- --- --------- ----------- so~ --Condenser

If, when the system is in operation, it is found that the temperature downstream of the condenser is high
and that the compressor switches off due to the three-level thrust meter, this means that there is not
enough condensation, and so the following operations should be carried out:
a) Check whether the three-level thrust meter is working properly (see following text for operations required). If it isn't, rep lace it.
b) 1f t he thrust meter is working properly, check whether t he condenser is fouled up on the outside; if it is,
remove all impurities and straighten any fins which are distorted or bent so as to get a free circulation of
cooling air to the condenser.c) If the condenser is not fouled up on the outside, check whether there are
any leaks or whether it is fouled up to some extent on the inside. If there
are any leaks, replace the condenser; on the other hand, if it is cloggged
up to some extent, try to clear it out by blowing nitrogen through .
Three-level thrust meter

The purpore of the three-leve l thrust meter is to cut off the circu it supplying power to the compressor pulley
electromagnetic joint if the pressure in the high pressure side circu it is too low or too highd and it also switches ons the electric condenser fan when the dynamic venti lation due to the forward movement of the car
dies away.
The calibration values are shown in the table.
. Level

To check whether the three-level thrust meter
is working properly, connect the equipment for
checking, emptying and filling the system as
described on page 54, and then carry out the
operations described in the following text.
If- because of leaks in the system - the pressure/vacuum gauge shows zero readings, short
circuit the anti-freeze thermostat on the evaporator unit and check whether, after setting the
lowest possible temperature on the display
window (LO) and pressing the AUTO button,
the compressor pulley electromagnetic joint
switches on.
If it does, switch off the ignition key and replace the three-level thrust meter.
If it does not switch on , very slowly, partially
fill the system and check on the high pressure
side gauge at what pressure the electromagnetic pulley joint switches on.
If it switches on at a pressure below 2 bar, replace the three-level thrust meter.
If the system is fully charged and the reading
on the high pressure side gauge is over 3 bar,
and if the air conditioning is then turned on as
described previously, the electromagnetic pulley joint should switch on.

qloU:r of
cables

Calibrat ion
va lues (bar)

1"

Green
Blue

2 + 3

r

Green
Bl ue

1,24 + 2,76

20

White
Black

14,5 + 16,5

20

Wh ite
Black

11 ,5 + 13,5

Green
Blue

21 + 24

Green
Blue

22,5 + 25,5

30
T
--

0

e® @
®® 8
eoGJ
608

e® @
{3@.8
@

On - working

Circuit open

8

Off - At a standstill

Elect ric fan for radiator-condenser

·@

Compressor

@- Circuit closed

e

Function s

If it does not, short cirlcuit the anti-freeze thermostat on the evaporator unit and if the joint rema ins off, replace the three-level thrust meter.
If the system_has to be emptied for other reasons, check at what pressure the joint switches off, and if it
does so at below 1.24 bar, replace the three-level thrust meter.
With the air conditioning system full, disconnect the electrica l connection on the terminal cables of the thermometric switch on the radiator.
Start up the car's engine and switche on the air conditioning as described previously.
Note che reading on the high pressure side gauge at whisch the electric fan for cooling the condenser and
the radiator sswitches on and off.
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If the values do not correspond to those shown in the table on the previous page, replace the three-level
thrust meter.
Disconnect the electrical connection on the white and black cables of the above mentioned thrust meter
and with the engine still running and the air conditioning working, note the readings on the high rpessure
side gauge.
if the pressure rises beyond 25.5 bar, switch off the engine immediately since it means that the compressor
pulley electromagnetic joint has not switched off because the thrust meter is faulty and so needs replacing.
NOTE: When carrying out this last operation, do not let your attention wander, since if the three-/eve!
thrust meter is faulty and the engine is not switched off straight away, the pressure in the circuit
may cause the pipes to burst.

ROTARY COMPRESSORS

Longitudinal section of the rotary compressor

1.Ciutch plate
2. Solenoid
3. Rotor unit with pulley
4. Seal unit on shaft, pulley side
5. Ball bearings for rotor unit
6. Front plate with "0" ring
7. Rotor
8. Anti-rotation gear
9. Piston
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10. Gasket for valve plate
11. Valve plate unit
12. Gasket for cylinder head
13. Cylinder head
14. Service needle valves
15. Union for connecting system's pipes
16. Oil filter cap
17. Needle type thrust bearing
18. Compressor casing
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REPLACING ROTOR PULLEY SIDE SEAL

Dismantling

Longitudinal section of the compressor, roto
pulley side
1.
2.
3.
4.
5.

Clutch plate
Shims
Clutch plate (1) securing nut
Circlip
Seal unit

Removing clutch plate securing nut
Use tool 32409 to hold the clutch plate (1) steady and unscrew the nut securing it to the
compressor shaft.
1. Clutch plate
2. Tool 32409 for holding clutch plate steady
3. Ratchet spanner
4. Bush for nut

Removing clutch plate

~

Use tool 32409 and extractor 32416 to disengage the clutch plate (1) from the compressor
shaft.
·
1. Clutch plate
2. Tool 32409 for holdin~ clutch plate steady
3. Extractor 32416 for clutch plate
4. Spanner for manipulating bolts
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Removing seal unit housing using toal 32405
1. Seal unit housing - 2. Tool 32405

Detail of compressor minus clutch plate

Remove the clutch plate keying pin from the
compressor shaft. 11'
Using tool 32047 remove the circlip (marked 4
in the illustration at the top of the previous
page) which retains the seal unit housing.
Remove the above mentioned housing using
tool 32405.
Remove the seal unit using tool 32425.
Remove "0-Ring" for the above meotioned
housing, taking care not to scratch the internal
coupling surfaces.
Reassembling

Removing seal unit using tool 32425

3. Tool 32425- 4. Seal unit

Carefully clean the area where the new seal
unit is to be fitted. Fit the new o-ring, taking
care that it fits snugly into the groove.
Fit keying tool 32426 on the compressor shaft,
and, reversing the operations described for
dismantling the unit as appropriate, fit first the
seal unit, then the relevant housing and after
that the circlip. Before fitting, the seal unit and
its housing should be lubricated with clean
Oliofiat S.C.A.
NOTE: Do not touch the surface of the graphite ring which forms part of the new
seal unit with your hands.

Before fitting the clutch plate, check that the rotor pulley rotates freely and also make sure
that the keying pin is properly slotted into its
housing on the shaft.
Fitting the new seal unit using keying tool
32426 and tool 32425

4. Seal unit - 5. Keying tool 32426.
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Fitting clutch plate using a press

Positioning clutch plate on shaft

1. Tool 32436 for fitting clutch plate
2. Clutch plate
3. Rotor pulley

1. Clutch plate
2. Feeler gauge
3. Rotor pulley

Fit the clutch plate using a press (as shown in the illustration), bearing in mind that there must be a clearance of 0.4 - 0.7 mm between it and the rotor pulley (this clearance can be measured using a feeler gauge).
Finally screw the self-locking clutch plate retaining nut onto the compressor shaft .and tighten it to a torque of
3.4 - 4.2 daNm (3.4 - 4.2 kgm).

Component parts of the compressor, rotor pulley side

10

9

8

1.
2.
3.
4.
5.

Shim
Circlip
Solenoid
Plug with seal ring
Seal unit

6

7

6.
7.
8.
9.
10.

5

Circlip
Bearings for pulley (8)
Rotor pulley with bearings
Clutch plate
Clutch plate (9) securing nut
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Removing circlip for retaining rotor pulley

Removing rotor pulley using tool 32418

1. Rotor pulley
2. Circlip for retaining pulley (1)
3. Round-nose pliers

2. Complete extractor 32418
3. Spanner for manipulating extractor tool (2)

1. Rotor pulley

REPLACING ROTOR PULLEY BEARINGS
Dismantling

Remove the clutch plate (as illustrated on page
63).

Using a pair of round-nosed pliers and tool
32407 remove the circlips for retaining the rotor

pulley bearings.
Using extractor tool 32418 disengage the rotor
pulley from the compressor (see illustration at
top right).
Removing - refitting ball bearings from/on rotor
pulley using drift 32435
1. Drift 32435
2. Ball bearing
3. Rotor pulley
Disengage the ball bearings from the pulley using the press.
Reassembling

Fit the bearings and the circlip for retammg
them in the rotor pulley and then fit the latter on
the compressor.
Fit the internal circlip and key the clutch plate
onto the compressor shaft leaving the prescribed clearance between it and the rotor pulley (see text and illustrations on previous
page) .
Finally tighten the self-locking nut securing the
clutch plate to the compressor shaft.
Fitting pulley on a press after replacing the
bearings
1. Drift 32435
2. Rotor pulley
3. Solenoid
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50; ·REPLACING THE SOLENOID
Dismantling

Remove the clutch plate and rotor pulley as described and illustrated on the preceding pages.
Unscrew the bolts (2) securing the solenoid (1)
to the front plate of the compressor.
Reassembling

Reverse the above mentioned dismantling operations which are described and illustrated on the
preceding pages.
View of front part of compressor without rotor
pulley

1. Solenoid
2. Bolt securing solenoid to compressor casing

REPLACING THE VALVE PLATE AND CYLINDER
HEAD GASKETS
Dismantling

Unscrew the bolts securing the cylinder head
and valve plate to the compressor casing and
manoeuvre the cylinder head and valve . plate
so as to remove them, taking care not to damage them in the process.
View of the compressor, cylinder head side
1. Compressor casing
2. Cylinder head

Components of the compressor, valve plate side
1. Gasket

2.
3.
4.
5.
6.
7.

8.
9.
10.

between valve
plate and compressor casing
Protective cap for inlet
duct
Protective cap for outlet
duct
Seal washer
Needle valve
Cap for needle valve (5)
Bolts securing cylinder
head to compressor casing
Cylinder head
Gasket between valve
plate and cylinder head
Valve plate

4
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5
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Reassembling
Before fitting the valve plate and cylinder head
together with their respective gaskets onto the
compressor casing, thoroughly clean the sealing surfaces, without either scratching or chipping them.
Make sure that there is not any residual material in the cylinder barrels.
Lubricate those areas of the compressor casing, valve plate and cylinder head which are in
contact with the gaskets using clean Oliofiat
S.C.A.
Compressor casing without valve plate
~

{ r·-~j

fJ·

~:J\]

Fitting gaskets and valve plate
Fit new gasket (1) next to the compressor casing, followed in order by the valve plate (2)
new gasket (3) and the cylinder head, and secure all these components using the appropriate bolts which should be tightened to a
torque of 2.9 - 3.3, daNm (3 - 3.4 kgm) in accordance with the tightening order shown below.
1. Gasket between compressor casing and
valve plate
2. Valve plate
3. Gasket between valve plate and cylinder
head

Tightening the bolts securing the cylinder head to the cylinder
block using a torque wrench

68

Tightening order for the bolts securing the cylinder head to the cylinder block

THEM A

Auxiliary units
Compressor

so_.
REPLACING SERVICE NEEDLE VALVE

If the service needle valve is not working properly, before taking the step of replacing it,
check that the trouble dos not stem from the
washer providing a poor seal between valve
body and cylinder head.
Detail of the needle valve partially unscrewed

from its body
1. Needle valve body
2. Needle valve

CHECKING OIL LEVEL

To check the oil level, carry out the following
operations:
Operate the compressor for ten minutes with
the engine at idling speed.
Drain the coolant from the compressor, taking
care not to lose any oil.
Position inclination gauge 32448 on the flat
surfaces of the front anchoring lugs and after
having centered the air bubble in the spirit level, read the inclination angle.
Unscrew the oil filler cap and rotate che compressor's clutch plate until its internal parts are
positioned as shown in the illustration.
To be more precise, when the compressor is
inclined to the right, position the piston operating rod when it begins its stroke towards the
rear part of the compressor, whilst, if on the
other hand the compressor is inclined to the
left, position the rod when it is beginning its
stroke towards the pulley.
Insert dipstick 32447 into the appropriate hole
as far as its upper bent part (d); the latter
should be facing in the direction shown in the
illustration, depending on the inclination of the
compressor.
Remove the rod and count how many notche$
are covered with oil.
The table shows the oil level in relation to the
inclination of the compressor.
If the level is found to be lower (than the one
shown) add oil until it reaches the average one
shown in the table.
The cap should be tightened to a torque of 1.1
~ 1.2 daNm (1.1- 1.2 kgm).
Do not exceed this torque in an effort to stop a
leak; instead, unscrew the cap and replace the
seal ring _

A

a

b

A. View when the
compressor
is inclined
to the right

compressor
is inclined
to the left

a. Spherical housing on the satellite plate
b. Piston operating rod {connecting rod}

Incl ination
angle

Number
of notches

Inclination
angle

Number
of notches

oo

2+ 4

40°

7+9

10°

4+5

50°

9 + 10

20°

5+6

60°

10 + 12

30°

6+7

goo

12 + 13

NOTE: The special tools mentioned in the text
and shown in the illustrations for overhauling compressors are not supplied by
the FIAT organization.
For details apply to MURRAY EUROPA Via Volta - 20090 Cusago (M!) or to one of

its area offices.
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PUTTING THE EQUIPMENT FOR EMPTYING/FILLING THE AIR CONDITIONING SYSTEM
INTO OPERATION

GAEDE
vacuo meter

Proportioning
cylinder

-----''-

FREON 12
inlet tap

A Low pressure
side tap
High

Oil recovery
device
Inlet

D Vacuum pump
cut-off tap

C Proportioning
cylinder
cut-off tap

C' • • . : .... _._
.;)VVILI,;II ·

CEAST PORTABLE DEVICE
Preparing the equipment

Carry out the following operations:
-set up the equipment a long way from any source of heat;
- remove the two rubber plugs from the inlet and exhaust unions on the pump (these should be capped
since they can be used again if the equipment is subsequently moved);
-connect the free end of the rubber pipe to the inlet union on the pump and apply the oil recovery "trap"
device to the exhaust union;
-if traces of mercury can be seen in the glass bulb of the porous baffle filter (shown by the arrow), the
equipment needs to be put in a horizontal position so as to get the particles of mercury to flow back into
the GAEDE vacuometer;
-connect the supply wire for the motor which drives the vacuum pump to a single-phase 220 V power
point;
-close the low pressure side and high pressure side taps (A- B);
-close the FREON 12 inlet tap and the proportioning cylinder exhaust tap;
-open the proportioning cylinder cut-off tap (C) and the vacuum pump cut-off tap (D);
-switch on the vacuum pump.
Emptying the proportioning cylinder

Leave the vacuum pump working for 20 minutes in order to achieve perfect dehydration
(vacuum) in the proportioning cylinder; check
the level of vacuum reached, or to be more accurate, the value of the residual pressure in the
proportioning cylinder, using the GAEDE vacuometer, in the following way:
- lay the vacuometer in a horizontal position,
with the central mercury container at the bottom (as shown in the top illustration);
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-rotate the above mentioned instrument anticlockwise until it is in a vertical position (as
shown in the illustration alongside);
-read off the level of vacuum (residual pressure) from the level reached by the mercury
in the small graduated bulb;
- move the vacuometer back into a horizontal
position in order to enable the pump to complete the vacuum in the instrument also.
When the satisfactory level of vacuum is
reached (below 0.66 mbar (0 .5 mm of Hg))
close the proportioning cylinder cut-off tap (C)
and the vacuum pump cut-off tap (D).

Refilling the proportioning cylinder

To refill the proportioning cylinder, carry out
the following operations:
-connect the charging hose to a bottle of
FREON 12;
-connect the free union on the above mentioned hose to the FREON 12 tap without fully tightening it;
-open the handwheel on the charging bottle
slightly in order to expel the air present in the
hose and then fully tighten the union on it;
-open the FREON 12 inlet tap and the handwheel on the charging bottle, thus allowing
the FREON 12 to flow into the proportioning
cylinder at a stabilized pressure;
-slightly open the exhaust tap: this enables
the proportioning cylinder to gradually fill up
since it keeps the pressure in the cylinder
lower than that in the bottle;
-check the fluid level on the small graduated
rod on the plane of the equipment.

FREON 12 charging hose

When recharging, avoid exceeding the "0" on
the graduated scale when the latter is installed
right at the top.
This will allow room for changes in the volume
of the FREON 12 in relation to the ambient
temperature.
To make it easier to fill the proportioning cylinder, the charging bottle should be fixed to a
wall, upside down, and with its outlet no lower
than the inlet tap on the equipment.
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CARLO EISNER PORTABLE DEVICE
mod. SC 42/D
Preparing the equipment
Carry out the operations:
-set up the equipment a long way
from any source of heat;
- check that the vacuum pump on
the equipment has the prescribed
amount of non-polluted oil (this
can be checked by looking
through the glass inspection
hole);
- if the oil is not up to the level or if
it is polluted, replace it;
-connect the electronic vacuometer sensor to the appropriate intake on the vacuum pump inlet
pipe;
-calibrate the electronic vacuometer.

intake for
vacuometer
sensor
vacuum pump

I-.

ballaster control
Calibrating the A-14 electronic vacuometer
To calibrate, proceed as follows:

n

ON

METER
ADJ

BB @
ADJ

1. Set lefthand button
to ON and righthand
button to ADJ .

2. 3. Turn the small (marked METER ADJ) in the
appropriate direction until the needle on
the instrument is pointing to the line
marked ADJ .

oil drain
plug
A-14 Vacuometer

COMP
4. Connect the vacuometer cable to the
relevant sensor.

5. Move the righthand
button to READ.

ffi @MP

6. Turn the TEMP/
COMP knob anticlockwise as far as it
will go.

~

COMP
7. The needle on the
instrument w ill
show a certain reading on the scale.
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8. 9. Turn the TEMP/COMP knob clockwise until
the needle on the instrument is pointing to
the line marked ADJ.
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Connect the supply wire for the motor which
drives the vacuum pump to a single phase 200
V power point.
Close the low pressure side, high pressure side
and proportioning cylinder charging taps (A, 8
and E respectively).
Open the proportioning cylinder cut-off tap (C)
and the vacuum pump cut-off tap (D).
Rotate the ballaster control rod anticlockwise
through two or three turns.
Switch on the vacuum pump (using switch fitted to supply wire).
The pressure/vacuum gauge pointer on the
proportioning cylinder should read 0.
After the vacuum pump has been working for
two minutes, screw the ballaster control rod
clockwise as far as it will go.

low pressure
side tap

High pressure
side tap

Proportioning cylinder
cut-off tap

Emptying the proportioning cylinder

Leave the vacuum pump working for about 15
minutes in order to achieve perfect dehydration (vacuum) in the proportioning cylinder.
Check the level of vacuum reached, or to be
more accurate, the value of the residual pressure in the proportioning cylinder, using the
previously calibrated electronic vacuometer.
Before taking a reading from the instrument,
the lefthand and righthand buttons should be
set to ON and READ respectively.
When a satisfactory level of vacuum is reached
(below 0.66 mbar (0.5 mm of Hg)) close the
proportioning cylinder cut-off tap (C) and the
vacuum pump cut-off tap (D) before switching
off the pump.
Refilling
cylinder

the

Vacuum pump

Proportioning
cylinder

proportioning

To refill the proportioning cylinder, carry out the following
operations:
-connect a hose to a bottle of
FREON 12;
-connect the union at the
other end of the hose to the
charging tap (E) without fully tightening it;
- open the handwheel on the
charging bottle slightly in
order to expel the air present in the hose and then
fully tighten the union to
tap (E);
- open the charging tap (E)
and the handwheel on the
charging bottle;

Bleed valve

Charging bottle '

Charging hose
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-to make the job of charging easier, bleed off
FREON 12 from the needle type bleed valve
on the top of the proportioning cylinder; this
enables the proportioning cylinder to gradually fill up since it keeps the pressure in the
cylinder lower than that in the bottle;
-check the fluid level on the small front column of the proportioning cylinder;
-turn the transparent graduated cylinder
round so that the set of scales corresponding
to the coolant used (R 12) is positioned facing
the front;
-from among these scales, choose the one
which at the top, as well as showing the maximum level line, also bears a pressure corresponding to the one shown on the pressure
gauge fitted on the proportioning cylinder
and superimpose it on the level indicator
(small column) then read off the value
shown.

When recharging, avoid exceeding the line corresponding to the maximum value on the graduated scale
shown on the transparent cylinder, thereby avoiding filling the proportioning cylinder right up, in order to
aiiow room for changes in the volume of the coolant in relation to the ambient temperature.
To make it easier to fill the proportioning cylinder, the charging bottle should be fixed to a wall, upside
down.
After having filled the proportioning cylinder, turn the handwheel on the bottle to the closed position and
close the charging tap (E) and then unscrew the unions at the ends of the charging hose.
INSTRUCTIONS FOR DEHYDRATING AND CHARGING THE AIR CONDITIONING SYSTEM
Dehydrating

The purpose of this operation is to get rid of uncondensable gases and as much as possible of the moisture
present inside the air conditioning system.
Dehydrating the air conditioning system must be done before it is charged but after having restored it to
the original operating conditions, in other words after:
- having got rid of any coolant leaks;
-having replaced any components of the system which may need replacing;
- having bled the system in order to check the oil level in the compressor.
To dehydrate the air conditioning system, use the appropriate equipment (CEAST or CARLO EISNER SC
42/D) which should be connected as follows:
-the low pressure side hose (a) on the equipment should be connected to the needle
valve (1) on the connecting pipe between
evaporator and compressor;
-the high pressure side hose (b) on the equipment should be connected to the other needle valve (2) located near the drying filter on
the connecting pipe between this filter and
the condenser.
After having made these connections, carry
out the following operations:
-make sure that the proportioning cylinder
cut-off tap (C) is properly closed;
-start up the vacuum pump and then open the
low pres3ure :5ide, high p ressure sille and

vacuum pump cut-off taps (A, 8 and D respectively).
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After carrying out these operations, if there
are- no-leaks -;ri the- aTr condltfo-ning system-,
the pointers on the pressure/vacuum gauges
will show a reading below zero.
After 5 minutes, close the low and high pressure and vacuum pump cut-off taps (A, B
and D respectively) and wait for a further 5 ~~:::-c==
minutes; if in this space of time the reading
taken a few minutes earlier on the pressure/
vacuum gauges has gone down, it is obvious that there are leaks in the system.
If tightening the pipe unions fails to get rid of
the leaks, allow 300 g of FREON 12 to flow
into the system by opening the high pres-====:::j
sure side and proportioning cylinder cut-off
taps (B and C respectively) and try to locate
the leak or leaks using a leak detector, and
having done so, take the necessary steps to
A Low pressure side tap
get rid of them.
B High pressure side tap
C Proportioning cy linder
Repeat the above mentioned operations and
cut-off tap
if no further leaks are found, start up the
D Vacuum pump
vacuum pump again. The instruments which
cut-off tap
-a
a Low pressure side hose
supply accurate information as to whether or
b High pressure side hose
not there are any leaks in the system, are, on
the one hand the GAEDE vacuometer
(CEAST equipment) or the A-14 electronic
vacuometer (with CARLO EISNER equipGAEDE vacuometer
ment) and it is their directions for use which
should be followed.

so. _

,._

-

NOTE: The electronic vacuometer should be
calibrated before being used.
Normally the following conditions should
apply:
Length of time vacuum
pump is in operation
Level of
vacuum

- 10'
~

2,67

~2

- 45'
~

0,8

~

0,6

As regards the GAEDE vacuometer, the values shown in the table above refer to the
corresponding level of the mercury when the
instrument is in a vertical position.
,
When a satisfactory level of vacuum has been reached (below 0.667 mbar (0.5 mm Hg), which is the level
required to start charging the system, close tap D before switching off the pump.
When one comes to carry out the job of dehydrating the system, certain given conditions may prevail:
1) a limited amount of time at one's disposal;
2) the equipment's vacuum pump is no longer working at maximum efficiency;
3) an air conditioning system which because of leaks has been without coolant for a long time;
4) air conditioning system in which some component or other has been replaced (pipe, condenser, etc.).
In such cases, after having connected the hoses on the equipment to the needle valves on the air conditioning system, carry out the following operations:
- leave the vacuum pump working for about 15 minutes, making sure that the level of vacuum reaches at
least 2.67 mbar (2 mm Hg);
-allow 500 g of FREON to flow into the system;
-start up the car's engine;
-press the AUTO button and accelerate the engine until it is turning at 1500 rpm and keep it at this speed
for 10 minutes;
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-empty all the coolant allowed into the system by loosening the union on the hose connected to the needle valve on the pipe between condenser and drying filter;
-repeat the operations described before;
-start up the vacuum pump again and leave it running for 30 minutes before finally charging the system.
For conditions 3 and 4, before emptying the coolant allowed into the system, use an electronic leak detector to find out whether there are any leaks and if so get rid of them; also before setting the vacuum pump
in operation for the prescribed 30 minutes, replace the drying filter.

NOTE: Before switching off the vacuum pump, always close
the vacuum pump cut-off tap in order to prevent the
system, under vacuum conditions, drawing in vapours
saturated with moisture and various impurities.
During the emptying operation, the GAEDE vacuometer
should be in a horizontal position.
Slightly lubricate the threads and the 0-rings on the unions for the various pipes in the air conditioning system,
using only Oliofiat S.C.A. (Special Air Conditioning)
anti-freeze oil, which is the type which should also be
used for lubricating the compressor.
Never use greases, ordinary oils or any type of sealant;
even the minutest particle of foreign material which
manages to get into the circuit would cause serious problems with regard to the operation of the air conditioner.

Charging

After having dehydrated the air conditioning system, it can
then be filled (charged) with FREON 12 coolant.
The amount of FREON 12 which should be allowed to flow into
the system is specified in the table on page 80.
To charge the system, carry out the following operations:
- leave the two hoses (a and b) on the (CEAST or CARLO EISNER) equipment connected to the needle valves on the air conditioning system the same way as before and make sure that
the low and high pressure side taps (A .and B respectively)
and the proportioning cylinder and vacuum pump taps (C and
D respectively) are closed;
- in the case of the CEAST equipment zero the graduated rod at the level of
the refrigerant;
- in the case of the CARLO EISNER equipment, display the level of the refrigerant in the small column on which should be superimposed the scale
which corresponds to refrigerant R 12 and to the pressure shown on pressure/vacuum gauge Z (by rotating the transparent graduated cylinder);
-slowly open both the high pressure side tap (8) and the proportioning cylinder cut-off tap (C) and check that the FREON 12 is gradually flowing into the
system.
After this operation has been completed, a check can be carried out to see
which of the following situations applies:
-the full amount of refrigerant required for the system concerned has been
transferred from the proportioning cylinder to the system itself;
-only part of the amount of refrigerant required has been transferred from
the proportioning cylinder to the system, because the pressures (displayed
on pressure/vacuum gauges (Y and Z) between the proportioning cylinder
and the system have evened out.
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Close the high pressure side and proportioning cylinder cut-off taps (8 and C respectively).
When the second of the previously mentioned situations comes about, in order to complete the job of filling the system with refrigerant, carry out the following operations:
-connect the green and blue terminal cables of the three-level thrust meter together (the thrust meter is
fitted near the drying filter on the pipe connecting this filter to the condenser);
-set the lowest possible temperature (LO) on the display window;
-start up the car's engine;
-press the AUTO button;
-if it is not already automatically set, press the 3X button to set the electric fan operating at maximum
speed;
-accelerate the engine until it is turning at a speed of 1500 rpm;
-open the low pressure side tap (A);
-slowly open the proportioning cylinder cut-off tap (C) thus allowing FREON 12 to be drawn in by the action of the compressor.
This operation must be carried out carefully in order to avoid the liquid refrigerant spurting over the valves
of the compressor and damaging them, and so it is necessary to check that the pressure reading on the low
pressure side gauge (X) is between 1 and 2 bar (about 1 - 2 kg/cm 2 ) lower than that on the proportioning cylinder gauge (Z).
When the job of charging the system has been completed, carry out the following operations:
-close the low pressure side and proportioning cylinder cut-off taps (A and C respectively);
-disconnect the two green and blue terminal cables on the thrust-meter (which is fitted near the drying
filter);
-leave the car's engine running at idling speed with the air conditioner still on; after about 2 minutes note
the readings on the high and low pressure side gauges (Y and X respectively) then - using a thermometer- measure the temperature of the air coming out through the adjustable vents into the car's passenger compartment.
These pressure and temperature readings are significant for the purpose of determining whether the system is working properly or not (see page 55 and following pages).
Finally carry out the following operations:
-unscrew the unions on the hoses belonging to the checking equipment from the needle valves on the air
conditioning system, then screw the caps (previously moistened with Oliofiat S.C.A. anti-freeze oil) back
on to tb,ese valves;
- blow compressed air over and around the compressor in order to remove traces of refrigerant which may
have been spilled during the charging operation, so that their presence does not interfere with the findings of the electronic leak-detector which should be used for carrying out a thorough final check before
road testing.

GENERAL ELECTRIC H 10 ELECTRONIC LEAK-DETECTOR
Method of use
Before using the leak-detector for the first time, unscrew the screw from the cap on the small bottle on the
control panel and wait about 15 minutes for the reference leak to settle down.
The screw for the cap on the small bottle is only for use whilst the leak-detector is in transit to the customer
and should not be used again thereafter.
Cap on small
reference leak bottle
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Check that the small reference leak bottle contains
a certain amount of R 11 refrigerant; the level of
refrigerant can be checked through a small window (shown in the illustration by an arrow).
The small bottle is filled with sufficient R 11 refrigerant to last about 1 year.
Plug the mains plug into a power point supplied
with current at 220 V and the leak-detector will immediately begin to warm up.

Do not attempt to operate the leak-detector at
any other voltage than 220 V since it would be irreparably damaged.

SENSiTIVITY
I BALANCE

LOWIIIII\11!
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Check that there is sufficient air passing through
the probe, when it is held vertically, with the tip
pointing downwards: if there is sufficient air passing through the small ball inside the probe will
rise and float above the felt filter in the tip. It is not
important how high the small ball rises in the
probe, all that matters is that it should rise.
If the small ball does not rise, before jumping to
the conclusion that the device is faulty, it pays to
iightiy tap the tip of the probe in order to make
sure that it is not simply a matter of the ball being
stuck.
If after doing this, the small ball still does not rise,
send the instrument to the Manufacturers to have
it checked out.
Move the button on the sensitivity switch to either
"HIGH" or "LOW", bearing in mind that the low
sensitivity setting is used for detecting sizeable
leaks and when the instrument is new, whereas
the high sensitivity setting is used for detecting
small leaks.
After the leak detector has been used for a certain
period of time, the device becomes less sensitive
and so the selector switch will need to be moved
to the high sensitivity setting regardless of the
size of the leak.
To check whether the leak detector has reached
this stage, move the sensitivity switch to the
"LOW" position, then turn the balance knob until
the lamp hardly stops flashing, and then, holding
the probe close to the reference leak, note whether or not the light flashes.
If the lamp does not flash or if the rate of flashing
tends to go down, when the probe is held continuously over the reference leak, the sensitivity
switch should be moved to the "HIGH" position '
and then the balancing procedure needs to be carried out again.
In order to carry out this operation, turn the balance knob until the neon lamp in the probe, which
should be held a long way from the reference
leak, hardly stops flashing .
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If the device is properly adjusted, the light will flash and continue to flash as long as the probe is held close
to the reference leak, whereas when it is moved away from the reference leak the flashing should become
less frequent and then stop altogether.
On any type of leak detector the lamp may fail to stop flashing when the sensitivity switch is set to "HIGH" .
This does not indicate a fault, but rather over sensitivity: in this case the switch should be set to "LOW" until the device has settled down and become less sensitive.
The reference leak can be used frequently, when it is necessary to ensure that the leak-detector is working
properly and in order to make comparisons to determine the size of a leak.
When the probe is brought near to the reference leak (as shown in the illustration), the response is about
the same as would be obtained from a leak of FREON 12 amounting to 14.2 grammes/year. A leak which
produces the same rate of flashing as that produced by the reference leak is the same size as the reference
leak.
Hold the probe as close as possible to the point which needs checking and move it at a speed of about 2.5
em/sec, passing it over the pipes and joints in the system where it is suspected that there is a leak.
When the probe detects a leak of refrigerant, the rate of flashing will increase and will continue for as long
as the probe is held close to the point where it is leaking from.

NOTE: To prolong the life of the sensitive element, never put the probe in a stream of cooling gas and
never draw in cigarette smoke with the probe.
In a heavily polluted environment, the flashing of the neon lamp in the probe is not stable; consequently it is then impossible to check the leak; to reduce the risk of this happening, the place where
the test equipment is to be used should be suitably ventilated.
The same phenomenon of unstable flashing can be caused by changes of voltage in the mains
supply; to overcome this problem, use a voltage stabilizer.
·
·

TIF BATTERY-OPERATED ELECTRONIC
LEAK-DETECTOR MOD HLD 5500
Method of use
Since this instrument is provided with automatic calibration, it comes ready for use.
Move the switch from the OFF position to the ON position; the instrument will emit a rhythmic "beep", detach the probe (which is provided with a micropump)
from its housing and try to locate possible leaks by
moving it slowly (at a rate of about 2 em/sec) along
the section of the system which is being examined.
If a leak is found, the "beeps" will get more and more
frequent until they become a continuous sound.
Immediately afterwards the instrument will automatically reset to 0 and will then be ready to look for
another leak.
In polluted environments or where there are big leaks,
the instrument always detects a gas leak with accuracy.
In ventilated environments, it can prove difficult to detect a leak, and so it is necessary to shield the place
where the test is taking place.
In situations where large leaks are hiding the presence
of small ones, first locate and get rid of the large ones
and then deal with the small ones afterwards.
Where leaks are not easy to locate, insulate the probable point from where refrigerant is leaking with cloth,
and then look for the leak again a few minutes later.
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Type of
thrust meter

Level

Colour of
cables

-e

2 -:- 3

10

Green
Blue
1,24 -:- 2,76

3-leve
thrust meter
on the connecting pipe
between
condenser
and drying
filter

14,5 -:- 16,5

20

White
Black
11,5-:-13,5

21 -:- 24

JO

Function

Calibration values (in bar)

Green
Blue

© @
-r& © 8
-e 0 ®
-6- 0 8

-e

© @
,.--..._

......-.....

·e-

©

@

,.--..._

22,5 -:- 25,5

3,9 °C -:- 6,1 °C
Anti-freeze thermostat
fitted on the evaporator unit
0,4 °C-:- 2,6 °C
' - - -··

-®- © 8

Amount of Oliofiat S.C.A. in the system (in the compressor) cm 3

1,2 kg

Amount of FREON 12 for charging the system

-e-

Circuit closed

~

Circuit open

©

Compressor
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0
8
@

135± 15(120-:-150)

Electric condenser fan

At a standstill - Off

In operation

