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LIST OF IllUSTRATIONS

e PLATE FIGURE DESCRIPT ION

On the pLates showing the wiring diagrams,

the foLLowing coLor code is used:

red

- parts : bLack

- mechanicaL controLs and Linkages:

- battery circuit : green

- generator circuit : bLack

Cross-section through clutch qnd friction unit

Comparative diagram: conventional mechanical type clutch and FERLEC clutch

View showing clutch assembled to the engine

View showing clutch assembly only

Exploded view of clutch

Wiring diagram : clutch applied

Wiring diagram; clutch releas ed

Wiring diagram: operation with battery

Complete wiring diagram
Generator output curve

Perspective view of the FERLEC case with linkage

Wiring diagram of the FERLEC case

Top view of FERLEC case
Bottom view of FERLEC case

Gear shift lever assembly and magnifi€d cross-section through lever contact

Showing lever in car, change over or gerrerator-battery switch ~nder instrument panel (fiOt~ clutch pedal is
eliminated)

Perspective view of underload -reversing SWitch

Showing location of ..•.terminal brush holder on vehicle
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LIST OF IllUSTRATIONS (continued)

••

PLATE
FIGURE DESCRIPTION

,
17

ILocation of ground and + brush holders with respect to mechanism~
2

Brush

18
IChecking friction unit warping. 2Checking friction unit for proper thickness

19

IWarping correction tool
2

Warping correction operation
20

IChecking intermediate plate for warping
2 and 3

Checking plates for taper
21

IChecking the intermediate plate on vehicle
2

Where to measure the intermediate plate for dimensions
3

Where to measure the pressure plate for dimensions
22

IAligning the friction unit
2

Assembling the gear box
23

IChecking air gap with thickness gauge
2

How to loosen the pressure plate bolts
3

How to remove the adjusting shims
24

IDiagram showing location of adjusting shims
2

Shims

,2r.;

. Checking resistances of the FERLEC case

20
IChecking the case relay

2
Checking the parking resistance
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510 TYPE

I

CLUTCH I
C
Lt)

Mark -I

SPECIFICATIONS

EH a 4 MECHANISM

Positive (+) and ground brushes at current receiving rings
Current supplied under tension of 6 volts
Maximum amperage; 4.82 Amps at 20 C (68 F)
Coil resistance; 1.2 Ohm at 20 C (68 F)

Air gap ranging from .47 to .42 mm (.0185 to .0165")
Plate load ranging from 2 JO to 240 kg according to air gap

FRICTION UNIT FOR EH a 4 MECHANISM

116 x 160 friction, 4 blades
Friction material thickness under 200 kg load; 2.5 to 2.52 mm (.0984 to .°992")

R.S.2198 EA
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SPECIFICATIONS (continued)

POSITIVE AND GROUND BRUSHES FOR FERLEC CLUTCH

Number of brushes: 2

Grade: CG.65 carbon

FERLEC CASE

Current supplied under 6 volt tension

Connections: through SGE clips

Rheostat controlled by lever and ball joint

Connection with carburetor through suitable linkage

SERMEC UNDERLOAD REVERSING SWITCH

This equipment cannot be repaired

GEMA GENERATOR BATTERY SWITCH

This equipment cannot be repaired

GEAR SHIFT LEVER FOR FERLEC CLUTCH

Current is supplied under 6 volt tension

Stationary contact;" Silver

Contact spring: silver glucinium bronze

Connection: SGE clip.

I
I
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TABLE OF DIMENSIONS, ADJUSTMENTS & TOLERANCES

DIMENSIONS AND MEASUREMENTS

ADJUSTMENTS

CLUTCH

510-1 TYPE

TOLERANCES

Io
Lt)

~chanism :

-Airgap

(PLA'fE 24)

- Head to intermed iate plate

mounting bolts.

- Carrier to pressure plate

mounting bolts.

Intermediate plate:

- Out of parallel and warp maxi

- Plate thickness

(PLA'fE 21, F10.2)

Pressure plate:

- Out of parallel and warp maxi.

- Plate depth .••

(PLA'fE 21, F10.3)

- Cl u tc h co i 1

Friction Unit:

- Thickness of new sectors.

(PLArE 24)

- Minimum thickness of sectors.

- Tolerances on worn sectors

thickness

- Maximum friction unit warping

STANDARD

J = .lJ.5 mm

(.0177" )

Torque: 1.8 m/kg
or 8 ft/lbs

Torque: 1.8 m/kg
or 8 ft/lbs

H = 22.6 mm

(.8898" )

I = 9 mm

(.35lJ." )

1.2 OHM

K = 2,5 mm

(.098lJ." )

RE PA IR

+ .02 (.0008")- .03 (.0012")

± .0lJ. (.0016")

+ 0
- .05 (.002")

± . 0lJ. (.0016")

± .05 (.002") + 0
+ .12 (.00lJ.7") + 0

+ . 02 (.0008")
- 0

corresponds to zero air gap

with adjust. shims removed

± .0lJ. (.0016")

±.1 ( .0039" )
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TABLE OF DIMENSIONS, ADJUSTMENTS AND TOLERANCES (continued)

DIMENSIONS
ANDMEASUREMENTS

DESCR I PT ION ADJUSTMENTSTOLERANCES

STANDARD

REPAIR

Pos i t i ve

(+) and GroundBrushes
(PLATE 17)

- Minimum length of brush

A = 33mm
[1.3" j(when

new) .••••.• C= 12mm .47"

- Srush diameter.

Sdi r.. =7mm(.27" ) + 0 mm
- .1mm

(.0039" )

Brush holders

:
(PLATE 17)

- Distance

from current D & G = 1.5 to 2.8 mm
receiving

rings (.059 to .11")

- [+) distance from insulator F = 1.8 mm +.1 mm(.0039")
clutch applied position) .

(.0709" )

- Ground distance from insula-
tor (c 1 utc h re leased pos i-t ion) •••.••.•••••

E = 1.5 mm +.1 mm(.0039"), (.059" )

"FERLEC" case:

(PLATES 8 AND 11)- Resistance adjustable

to wear Ot02.50HM

Rl + R2 + R3

+.1

= 2.5 OHM

+0

.1

J

(low and
reverse) Ri + R2

+

,- Rh e os tat =

1.3 OHM

+0

+
.1

Ri =
.6 OHM +0

.
!
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TABLE OF DIMENSIONS, ADJUSTMENTS AND TOLERANCES (Continued)

DIMENSIONS

ADJUSTMENTS

CLUTCH

51 G-I TYPE

TOLERANCES

to
Lt)

-Rheostat (interm. &high)

- Resistance (parking).

- Starting position of brushes.

- Short circuit position of parking
res istance.

Case control linkage :

- Cohnect ing 1 ink: center
distance

(PLAfE 10)

STANDARD

R11-+ R5 + R6 =

1.35 OHM

R11-+ R5 =

9 OHM

R11-= .5 OHM

1.11-OHM

center 1st terminal

brushes contact by

ap~rox. 1mm (.039")
the 2nd terminal

(about 1,500 engine
R~)

A = approx. 158 mm

(6.22")

REPAIR

Adjust center distance to
locate brushes at center
of first terminal

(PLAfE 11)

+ .1
+ 0

+ .1
+ 0

+ .1
+ 0

+ .1
+ 0
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SPECIALS TOOLS

CLUTCH

510-1 TYPE

SA PRARIllUSTRATIONS
RENAUlT REFERENCETOO l DESCR I PT I ON

SERVICE
OR lOCA lREFERENCE MA NUF AC TUREPlateFigure

- Clutch disc al ignment tool

... . .Emb.02
8.90022I

- Friction

unit support... .. . .. Emb.06
12.05918I

- Friction sectors straightening

fork.. Emb.08
FL19I

".

Io
an
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GENERAL

The v a r i 0 Uspa r t s 0 f the "F ERLEe" e 1e c t r 0 ma 9 net ice 1 u t c h (P LA T E 8)

CLUTCH

510-1 TYPE:

Io
U"l

REFERENCE

5
5

17

4
15

14

14

8
I I
12

I
I

6

6

7
10

16

9
3
2

13

INDEX

a
b

c
d

PART NAME

Mechanism and frict~on unit
Posit ive (+) b r us h
Ground brush
Generator

6 volt battery (ce,11 type)
Regulator
Underload-reversing switch for power to rheostats
Position af reversing switch for current supply to low and reverse rheostat
Position of r.eversing switch for current supply to il'ltermediate and high rheostat
Low and reverse rheostat (in FERLEC case)
Intermediate and high rheostat
Adjustable resistance according to wear (in FERLEC case)
Clutch release relay (in FERLEC case)
Clutch re I ease re I ay contact protect i ve res i stance and condense r {i n FERLEC case 1
Change over or generator-battery switch for operat ion either with battery or with
gene rator
"Generator" position of switch
"Battery" position of switch
Stationary resistance, or so-called "parking" resistance (in FERLEC case)
Switch for short circuiting the parking res istance
Tell tale lamp or indicator for operation with battery
Control linkage: FERLEC case and carburetor
Ignition switch
Ignition coi I

Gear shift lever with contact

Color code used on the plates showine electrical diaerams

- eenerator circuit: black

- battery circuit: ereen

- mechanical controls and linkaees : red

- parts or assemblies: black



A) The assembly mounted integral with the crankshaft (I~) includes 4 items

The above two assembl ies rotate as a unit being made integral by 3 driving lugs (~) which allow for
slight lenghtwise travel.

B) Friction unit (7) is assembled integral with gear box input shaft (9), when rotating, and is
permitted to si ide axiall.y, being mounted on spl ines.

- 10 -

DESCRIPTION

10 MECHANISM AND FRICTION UNIT

a) Head (I)

bl Carr;ec (5) } Electromagoetk uolt

c) I nt e r med i ate p Iate (6) }d) Pressure plate (13) Clutch uni,t

The 4 items: a - b - c - d - are assembled integra,1 two by two

- Head (I) and intermediate plate (6)

- Carrier (5) and pressure plate (13)

Special shims (I) (PLATE 24) are inserted between the pressure plate (13) attaching lugs and the
carrier (5). The lugs are used for adjus,ting the air gap upon initial assembly and when friction unit (7)
thickness has dropped below a minimum permissible value.

The pressure plate has two current receiving rings (10) and (12) one grounded and the other insulated
and connected through a shunt to the positive terminal of the coil (3) located in head (I).

Return springs (16) are located in-between the head (I) and the carrier (5) and, by forcing the latter
apart (and, consequently, the plates attached to carrier and head), clear the friction unit (7) upon clutch
re Iease.

PLATES 1, 2 AND 4.

CLUTCH

510-1 TYPE

ID

,o

The frict ion unit has a convent ional type damper-hub or center disc where frict ion sectors are attached. (

Friction plates (15) or wear compensating plates are further permanently in contact with the pressure
plate (13). Thei r function is to provide for a positive driving action not enough for driving the vehicle
but which wi I I compensate for the wear of the transmission.



PLATE 8
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DESCRIPTION (Continued)

2° CURRENT SUPPLY

CLUTCH

510-1 TYPE

Io
It'l

- Operation with battery

D.C. current supply to the "FERLEC" clutch mechanism, from the generator (17) or from the battery, is
throu~h two sliding brushes a and b, sliding into brush holders and contacting current receiving rings (10)
and (12). (PLATE 1). The rings are carried by the pressure plate.

Brush holders a and b are screwed onto the cyl inder block, with the positive (~) holder at LH side of
engine and the ground one at the RH side.

The positive brush is insulated from the ground by means of an insulator ring and is connected to the
unit through a SGE clip.

The ground type brush is grounded direct through its brush holder plug and no wire is connected to the
b rus h.

Both brushes are identical, the only difference being the type of brush holder plug used.

3° THE" FERLEC" CASE

PLATES 11 AND 12

The FERLEC case is a composite assembly whose function is to control the flow of current to the FERLEC
clutch

" {Clutch applied- Ope rat Ion with generator Clutch re leased

{ Park i ngEmergency condit ions

The FERLEC case includes the following:

A) Operation with generator:

a) A dual rheostat for, respectively low and reverse gears (8) and intermediate and high (11). The
rheostat regulates the 'flow of current to the clutch according to the carburetor throttle plate
opening, the latter controlling the rheostat through suitable mechanical linkage.

b) An adjustable resistance (12) for consistent clutch operation whatever the wear of the friction
materiel and unit.

c) A relay (I) controlled from the gear shift lever and providing for clutch release by cutting off
the current supply to the clutch.

An assembly incorporating a condenser and a resistance protects the relay contact points from deterio­
rating due to sparks resulting from circuit breaking.

B) Operation with battery

a) A stat ionary or parking resistance (7) for current I imitation in the clutch when r:arking with clutch appl ied.



CLUTCH

510-1 TYPE

- 12 -

DESCRIPTION (Continued)

Io
LO

b) A switch (10) short circuiting the parking resistance upon accelerating, thereby warranting maximum

current flow to clutch. The switch is controlled through a cam mounted integral on the rheostat
Ieve r.

Mechanical connection from the case to the carburetor throttle control is through a coupling rod (7)
(PLATE 10) and link (4-) (PLATE 10). This linkage is assembled and hinged to ball joints.

4-0 GEAR SHIFT LEVER

PLATE 13

The special gear shift lever included in the FERLEC clutch kit, has two distinctive functions

- Gear select ion and shifting with conventional mechanical type gear box or transmission;

- Control Iing the clutch release re lay.

The gear shift lever incorporates an electrical contact (4-) which grounds the clutch release relay

current supply ci rcuit.

Due to the lever design and assembly, ground connection is achieved only when shifting from forward to
reverse or from reverse to forward di rection.

The positive (+) electrical connection is through a SGE cl ip on a through-floor terminal. The latter is

connected to the lever stationary contact by an insulated flexible wire.

Grounding is through mechanical assembly of lever with body. A return spring (3) provides for "cut off"

position of lever contact and thereby for non-supply of current to clutch release relay, when the system is

not ope rated.

50 UNDERLOAD-REVERSING SWITCH

PLATE 15

The underload-reversing switch is attached to the floor in the drive shaft tunnel. The switch is

controlled by the gear shift link through an elastic type lever. The switch provides for current supply

from the generator to the clutch by means of the low and reverse rheostat or of the intermediate and high

rheostat according to the position of the shift Iink.

It is of major importance to correctly set the pos~tion of this device due to the widely different
characteristics of the rheostats in the ci rcuits.

60 GENERATOR-BATTERY SWITCH

This generator-battery switch or change over lever operated by hand, is located under the instrument

panel and has three distinct positions

- Ope rat ion with generator
- Cut-off

- Operation with battery.

The switch controls current supply to the clutch from either sources used or permits cutting off comple­

tely the clutch from both sources of current. The second circuit, with operation from battery, supplies cur­

rent to an ind icator Iamp at the i nst rument pane I.



- 13 -

OPERATION OF VEHICLE AND DRIVING TECHNIQUE

10 GENERAL

CLUTCH

510-1 TYPE

Io
ll'l

PLATE 1

The FERLEC electromagnetic clutch is designed for a D.C. 6 volt current. This voltage is suppl ied
either by the generator (17) (PLATE 8) or by the battery (~) (PLATE 8), selection being through the
switch or change over lever (6) (PLATE 8) at instrument panel.

When current is suppl ied to the coi I (3) in the mechanism head' (I), the carrier (5) is moved towards
~he head and the pressure plate (13) forces the frlct ion unit against the intermediate plate (6). The clutch
is then appl ied.

If the flow of current is interrupted, the carrier (5) is no longer attracted and is moved.away fron
the head (I) thr:-ough return springs (16) (PLATE 4): The friction unit is cleared and the clutch is now
re leased.

Operation of vehicle is easier due to the fact that the clutch pedal is eliminated (PLATE 14). Pro­
gressive clutch action is achieved by direct use of generator[(current output curve (PLATE 9J]and by the
FERLEC case rheostats. The clutch release and clutch application funct ions upon gear shift ing are carried
out by the gear shift lever. \Vhen idling" clutch release is automatic which permits a gear to be engaged
when at a standst ill and to stop the veh ic le wh i le leav i ng the gear engaged.'

Due to the fact that the clutch mechanical control is eliminated, the clutch bearing has also been
el iminated and this does away with reactions on crankshaft when releasing the clutch.

IMPORTANT: The engine idling speed of vehicles equipped with a FERLEC clutch should be set very accurately
to 500 RPM.

20 OPERATION WITH GENERATOR

Clutch appl ied

PLATE 5.

The current from the generator (17) is drawn at the "generator" ("DYNAMO") terminal of regulator (15)
and its flow is as fol lows

{Low and Reverse Rheostat (8) }Regulator (15),underload - reversing switch terminal (I~) Intermediate and High Rheostat (11) Clutch(5)

When idling, in view of the total circuit resistance, the current supplied by the generator (17) is too
low to ensure clutch application. One gear being engaged (either low or reverse gear), accelerating causes
engine RPM to increase thereby resulting in a higher generator output and simultaneously progressively eli­
minating the rheostat resistance in the circuit. Where both operations overlap each other, the carrier is
forced more and more towards the head, this account ing for a progressive action which can be made just as
fast as des i red.

The procedure is identical with the intermediate and high circuit; however, the clutch application is
faster when shifting from low to intermediate or from low to reverse due to lower rheostat resistances.
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OPERATION OF VEHICLE AND DRIVING TECHNIQUE (Cantinued)I
(;)

;;; Clutch released

PLATE 6

lever (13) which is nat required far gear shifting when

standst ill is autamat ic as saan as eng i ne and
idling RPM, Here a§ain, a pragressively clutch

acce­
red uced

have bee n dete rm i ned in arde r that :

law and reverse gears under a slight
makes far very easy manaeuvring in a

While the current flaw at idling speed thraugh the clutch is very small, ar practically nil, this
current flaw, under narmal aperating canditians, increases and it is nO' langer passible to' shift gears. Ta

this end, the relay (I) cantralled fram gear shift lever (13) permits interrupting the circuit duri[lg gear
shifting and the clutch is thereby released.

This clutch releasing fram the gear shift
idling, becames a must far up ar dawnshifting.

Clutch release when slawing dawn ar with vehic le at a
cansequent Iy the generatar have reached a RPM clase to' the
release actian is achieved as the engine RPM decreases.

" Resistance values at the successive stages af the rheastat
AJ The tarque transmissian from the clutch be very law, in

leratian, the driving effect being then almast nil vvhich fact-ar
space.

B) The tarquetransmissian, as cantralled by the intermediate and high rheastat, be, at the mast, equal
to' the adherence value af the driving wheels an the graund to' avaid wheel slipping and reduce tyre wear.

Thus, the clutch aperates as a standard clutch when the engine is driving the prapeller shaft and as an
averload clutch far precisely determined values, varying with ratiO's, when the prapeller shaft is driving.
The system far aperatian with the generatar is camplemented with a resistance periadically adjustable to'
frictian unit wear which warrants that the abave characteristics be retained.

As there is autamatic clutch release when idling, the clutch is alsO' released when engine is stapped.

3° OPERATION WITH BATTERY

PLATE 7

The durrent autput fram the battery (ll) is drawn at the battery terminal af the regulatar. Current flON
is the fallawing

Regulatar (IS), battery terminal
{Parking res istance (7) }

Shart" circuiting switch (10) Generatar-battery switch (6) .. Clutch (S)
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OPERATION OF VEHICLE AND DRIVING,TECHNIQUE (Continued)

This peculiar use of the clutch current supply is made upon the 3 following conditions only

A) When starter d ri ve is not ope rat i ng :

The generator-battery switch or change-over lever (6) on instrument panel is moved to the intermediate
position and gear shift lever is moved to the selected speed, preferably to intermediate. With vehicle
towed or pushed, and i,gnition on, the switch (6) is moved to the left, to the "battery" position, as soon
as enough speed has been picked up.

The clutch is then under current and drives the engine which may now be started.

B) Wh'enever one or several units of the generator current supply ci rcuit has been damaged or is not
operating properly

For starting, depress accelerator pedal slightly and apply clutch by moving switch to the left at the
"battery" position. Leave switch to this position while driving.

Clutch application is still, relatively smooth due to the resistance (7), the so-called "parking"
resistance being eliminated threughtits short circuiting switch (10) during acceleration.

For shifting gears, release clutch by moving g~nerator-battery switch back to intermediate position,
then shift t6 the desired speed, and move switch back to the left again.

To stop the vehicle, apply the brakes and release the clutch with the switch.

Cl To stop vehicle on a hill or grade for a relatively short period of time

Stop the car, stop the engine, shift to the correct speed (slow or reverse), move switch (6) to
battery position, the engine is coupled and halts the vehicle by piston compressiol1•

The parking resistance (7) is in op~ration, its purpose being to limit the current drawn by the clutch
i.n order not to discharge battery too rapidly. This wi I1 be explained by the fact that the clamping of the
clutch just needs to be proportioned to the resisting torque developed normally by the engine to maintain
the veh ic le at a standst ill.

Io
Lt)

When the generator-battery switch (6) is moved to the "battery" position
conditions, the red indicator lamp (16) on the instrument panel will flash on.
of the lamp wi II be maximum when the acce lerator controls the short-c ircuit ing
checking, while driving in "emergency" conditions, that the parking resistance

for either of
Inte ns i ty of

switch (10).

is correctly

the three above
illumination
Th is perm its
eliminated.
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INSPECTION OF MECHANISM

an

>-
Check parts for cleanl iness, more particularly the plates pressure areas (it is recommended to c lean same
with trichloroethylen;

Check driving lugs (15) (PLATE 4) for proper condition;
Check carrier return springs (16) (PLATE 4) for proper condition and eventual binding.

PART TO BE
TOOLS

PART

OPERATION
FINDINGS CORRECTION

INSPECTED
CONDITIONIS

Dial

i nd icator. Chee k warp on eng i ne..04 mm (.0016") orPoori'oor bear i ng on

(PLATE 20, FIG.l)

overc ran ks ha ft(c lean)

Under .0016"

CorrectChange.

I ntermed iate . plate
Ru le.

Check taperUnde r .011- mm (.0016")Correc t

(PLATE 20, FIG. 3)

Over.011- mm (.0016")PoorChange mechan ism

Pressure

Rule Check taperUnder .011- mm (.0016")Correct

plate

(PLATE 20, FIG.2) Over.011- mm (.0016")PoorChange mechan ism

6 volt battery -

.Check current drawn From 11-.5 to 5 AmperesCorrect

Head and

wires and clampsby coil.o or ove r 5Short circuit ingChange mechan ism

clutch coil
1/10 A ammeter

or cut(poor

(PLATE 25)

ground ing)
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INSPECTION OF FRICTION UNIT

- Appearance of friction unit - Check for indications (spots or areas) of overheating;

- Flexibility of wear compensating plates (15) (PLATE 4);

- Check friction sectors for cleanliness, grease. Clean with trichloroethylen;
- Check friction sector for uniform thickness (PLATE 18, FIG.2);

- Check friction unit for warped condition (PLATE 18, FIG.l); Eventually, straighten (PLATE 19)'
(REFER TO TABLE OF DIl1ENSIONS, ADJUSTMENTS AND TOLERANCES),

CLUTCH

510-1 TYPE

Io+
Ln

If wear is too extensive, if sectors are buckled or their surface damaged, if wear compensating plates
are warped, worn or have been overheated, change the friction unit.

INSPECTION O~ CURRENT ~U~PLY SYSTEM

10 BRUSHES

PLATE 17

Check that brush is neither broken nor excessively ~Norn. If so, change brush.

Check that shunt is not broken or damaged, that soldering on brush and spring guide toclip assembly are
correct; if not, change brush.

- Check length of brush (REFER TO TABLE OF DINENSIONS. A1)JUSTNENTS AND TOLERANCES).

- Check that brush properly s I ides in tube.

20 BRUSH HOLDER

PLATE 17

Check brush holders position with reference to current receiving rings
(SEE TABLE OF DIMENSIONS, ADJUSTMENTS AND TOLERANCES)

- If brush holder is dirty, remove and clean, preferably with trichloroethylen.
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INSPECTION OF THE FERLEC CASE AND LINKAGE
I

Cl

Lt') Clean the rheostat collector with alcohol [(8) and (11 ) (PLATE 12)J
Check rheostat brushes for cond ition and correct bearing;
Check soldered connections for fai lure. If necessary, resolder connection by reference to the case wiring
d i ag ram;

Check resistance clamps for looseness. If necessary, retighten and check setting of resistances;
Check rheostat shaft for seizing or binding or excessive play;
Check linkage for proper operat ion and see that it does not check the acce lerator normal travel (PLATE 10)

PART TO ·BE

INSPECTED

Operating res is­
tances.

Park ing res is­
tances.

Adjustable
resistance

TOOLS

Vol tmeter (1/10 V)Ammeter (1110 A)
6 volt power source.
Rheostat.

Same tools

OPERAT I ON

Connect to resistance

termina 1s as per sketch
(FLAPE 25) recommended
current : . 1 AMP
max. current 5 AMP

Same operation (FLAPE 25)

FINDINGS

Within tolerance
1 im its

Out of tolerance

(SEE PABLE OF'DDfEN­
SIGliS, ADJUSPNENPS &
POLERANGES).

Va 1ue accord i ng to
sett ing.

PART

C~~L" ,ON IS

Correct

Poor set t ing

CORRECTION

Set resistance to

correct val ue

Paras it ic or I Same tools
contact resistan­
ces.

Connect to outer case
terminals 1-6 or 7-6.
Deduct above values,
i.e. operating resistance

and adjustable res Istance
(FLAPE 12)

No difference

Difference

No parasitic
resistances

Paras it ic res is­
tances

Locate these res is­
tances at contacts.

I f not pos sib 1e
change case.

Re lay 6 v o1t powe r sou rce .

Ammeter - or lamp

Excite relay at outer
terminals 2-3. Supply cur­
rent at terminals 1-6 or

6-7 with ammeter, with
rheostat on neutral termi­

na 1 (R. max imum) (FLAPE 26­
FIG. 1)

Blade operates Correct

Blade does not operate Relay is cut off
(ammeter is permanen-

tly off or lamp Supply leads are

Flashes on) cut off

Change case

Change case.

Operates I Correct

Does not operate or
poor operat i on I Poor

Parking resistance
short c ircu it
switch

6 volt power source
Pilot lamp
(FLAPE 26 - fIG.2)

Connect pilot lamp to 2l- or
5 terminal and supply with
current.

Operate rheostat lever.

Check point of operation

(SEE PABLE Of DINENSIONS,
ADJUSPNENPS AND POLERANGES)

Correct

Poor
Correct

Poor sett ing

Change case

Set pos it ion of
sw i tc h
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INSPECTION OF GEAR SHIFT LEVER

PLATE 13

Check bushing (5) for proper positioni
Check lever for free operation and that it resumes its rest positioni

- Check spring (~) for conditioni if pitted or distorted, change leveri
- Check stationary contact pin for conditioni if damaged change lever assemblYi
- Check the through-floor terminal cl ip and the crimpingi if damaged, change lever.

CLUTCH

610-1 TYPE

Io
ID

PART TO BE

INSPECTED.

TOOLSOPERATIONFINDINGSPART COND IT I ONCORRECTION

Lever assembly

Pi 1otlamp 6 voltsConnectpi lotlamp
Pi 1 ot lam~ flas hesDower source.

andbatterybetween onnor ma 1 y at the
Rheostat (current

groundandterminal. 5pos it ions. Correct
flow through rheos-

Operate1e ve rby rota- Lamp neverfl ashesLeadis cut Change
1e ve r •

tat
shouldnot ex-t i ng it1/5 turn afteron.

Changes IJr i ng ;ifceed .5 AMP.). eachoperation. Errat icope rat ionS pr i n g d a ma g e dor
distorted.

t roub leisnot

Pin distorted
or

ove r ,
changelever

damaged.
Changelever.

Through-fl oor

Damaged.C ha n ~e
rub be rrubber insula- bushingtor bushing

INSPECTION OF UNDERLOAD-REVERSING SWITCH

. PLATE 15

Disconnect wiring, supply current successively to each circuit with pi lot lamp and 6 volt power source.
Operate gear s·hift lever. Pilot lamp should flash on, or off according to gear shifted to.
If lamp staysonoroffor if its operation is erratic, change underload-reversing switch.
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PLATE 14
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INSPECTION OF GENERATOR-BATTERY SWITCH

Disconnect wiring and supply current successively to each terminal with pilot lamp and 6 volt power source.

-'Lamp should flash on for switch position corresponding to terminal whereto power is supplied. If not,
change switch.

INSPECTION OF TELL-TALE LAMP (or indicator lamp)

PLATE 8 - Ref.16

Check operation of lamp by moving swit-ch (6) to "battery" position;

If lamp does not flash on, check if lamp is in g,:JOdcondition and if connection i1s correct; if not, check
switch itself.

INSPECTION OF WIRING HARNESS

Disconnect wire to be inspected and check if wire is not cut with a pilot lamp and a 6 volt power source;

Disconnect wire to be inspected and check for wire not being grounded, with a pilot lamp and a 6 volt
power source;

- Disconnect wires to be inspected and check for short circuits with a pilot lamp and a 6 volt power source;

If trouble is located and found of small importance, repair and re-insulate; if trouble is too exten­
sive, change wiring harness.
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CAUSES OF MOST FREQUENT TROUBLES

CLUTCH

510-1 TYPE

Io
LO

TROUBLE
C A US E CORRECT I O~

Overheating due

to wrong drivfngtechniqueon aAllow to coolandi m,pr oveon drivingtechnique.
heavy grade and

u nd erfullload

Complete

or extensive

slipping. Clutch current supply

brushes are wornorjammed Check brushesandcorrect trouble

Slipping

in 2 nd- Und er Toadreve rs i ngswitch stayspermanent ly atSetor changeunder load-sw itch

3 rd

gear low andreversep os i t ion (SEE PAGES If-O AND If-l)

Rough clutch appl ica-

Underload-reversingswitch stayspermanently atSe to'r changeu nd e r loa d -s wit c h

t ion

inlow reverse geCf'"low andreverseposition. (SEE, p'AGES If-O AND If-l)

Loosened generator belt

Tighten be 1t

Variable sl ipping at

Parasitic resistances
in system Systematically look for the trouble

"generator"
position

Rheostat control

is not properly set Check and set control(SEE PA GE 36)

No clutch appl ication

Flow of current
is cut off somewherein systemSystematically look for the trouble

at "generator"

pos it ion
Gear sh ift

leveris damaged Repair or changelever

(SEE PAGES 38,

39 AND If-O)

Gear sh ift lever

is damaged Repair or changelever

No clutch release or

(SEE P:1GES 38, 39 AND If-O)

poor clutch release. Relay

is defect ive Change the FERLEC case

(SEE PAGE 35)

Clutch driven at

Id 1 i ng RPM is too h i g h Ad jus tid le

id 1 i ng speed Check mechanism and friction unitPoor mechanical
operation of clutch (SIiJE PAGES 28 AND 32)
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CAUSES OF MOST FREQUENT TROUBLES lcant inuedl

TROUBLE CAUSE CORRECTION

Adjustable

resistanceinsuffic ient Set adjustable resistance

Lac k of

progress rve (SEE PAGE 35)

ac t ion
Frict ion

unit worn ~ Adjustableres istance toRemove airgap adjusting shimsand se tthe

max imum value.

ad j us ta b 1eresistance(SEE PAGES 28 AND 35)

Poor surface cond it ion

of mechanism frictionplateChange mechan ism(SEE PAGE 28)

Chatter

of varying

importance

Greasy
fri~tion surfaces Clean

Friction

unitis distortedor greasy
Straighten. change

or clean

(SItE PAGE 17)

Poor operation

of underload -revers i ng Check and setor changetheu nd er load-

No or

insuffic ient
sw i tc h

reversing switch(SEE PAGES lj.Q AND lj.1)

en g i ne

braking

Major

parasiticresistancesin system S y s t e ma tic all ylook for trouble

Failure

of column clips due to fatigue Change cl i ps(SEE PAGE 31)

C 1 ut c h ab nor ma 1 1y noisy
Failure

of d r i v i nglugs C ha n g e me c ha n ism(SEE PAGE 28)
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SYSTEMATIC TROUBLE LOCATION

Generator is O. K.

Drive belt is tight

Battery is charged

Clutch slipping

CLUTCH

510-1 TYPE

Io
Lt')

Gen.-Bat. switch only at generator position

Trouble located at :

- Underload-reversing switch
- Ge n. Ba t. sw i t c h
- Ferlec case

- Wiring harness

Check :

- Underload reversing switch operation
- Ge n. Ba t. sw itc h con t ac t po int s con d i t i"0 n
- Underload reversing switch condition
- Ferlec case connections

- Rh e 0 s tat b r us h - ter m ina 1 con t ac t con d it ion

- Rheostat revolving contact

- Operating resistances clamps tightening
- Adjustable resistance clamps tightening

- Operating resistances values- Adjustable resistance for too high setting

- Relay contact points condition
-Connections to gen.~bat. switch

- No grounc:ng of wiring harness

Switch at battery or generator position

Trouble located at :

- Gen.Bat. switch

- Brush (current supply)
- Ferlec case

- Wiring harness
- Clutch

Check :

- Gen. Bat. switch connecti"ons

- Gen. Bat. switch contact points condition

- Current supply brushes proper bearing

- Brushes binding in tubes
- Brush shunt condition

- Brush lengths

- Parking resistance short circuiting switch operat~on
- No ground ing of wi"ring harness

- Intensity absorbed by clutch only (!l-.5 to 5 AMPS)
- Clutch fr ict iion surfaces clean 1 iness (free of 1ubr icat-

ing materials)
- Head to carrier air gap (not to be nil)
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SYSTEMATIC TROUBLE LOCATiON (Continued)
Io

Lt)

generator position

Check :

Trouble located at :

- Gen.-Bat. switch (See under "slipping"
- Current sup'ply brushes

- Ferlec case

- Wiring harness

- Clutch

- Gen. Bat .switch (see under "Slipping"
- Positive (+) brush binding (not bearing on current

receiving ring)

- Positive brush holder grounding

- Posrtive ring and clutch coi'l c.onnection
- FERLEC case connections

- Proper ground i ng at w ir i ng harness

- Open circuit at wiring harness

- Open circuit at clutch coil

Clutch
full yreleased,

permanent 1y

Ge n. ~Bat •

switchonly atgeneratorposition Switch atbattery or

Trouble

locatedat :

- Gear shift

lever

- Generator - Underload-reversing

switch

- FER LEC case - Polarity switch- Wiring

harness

- Regulator

Check

:
- Gear shift

1e ve rope ra t ion(ground)

- Generator

be Ittension

- Generator

forpro pe r e 1e c t r ic a 1op'erat ion

- Underload

revers i ng .sw itchoperation

- FERLEC case
(see under "Slipping")

- Relay operation

inFER LEC case

- Ge n.

Bat.switch(see under "Slipping")
- No

pro pe r g r 0 un din gat wiringharness

- No open circuit

at wiringharness

- Regulator

forpro pe rope ra t i on
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SYSTEMATIC TROUBLE LOCAT'ION (Cant i nuea)

Po 0 r c Iut chrelease action

- Correct clutch

release wheA shifting gears - Correct clutchrelease whenid I in g

- Clutch driven at

id 1 ingspeed
- Hardorimpossible gear shifting

Check for :

Check for :

-
Id I in g s pe edadjustedat500 RPM - Properoperationof relay

-
Pr 0 pe roperationof voltageregulator - Correctlocationof gear sh iftleverbushing

- Distortion

oflever contact spring

- 0 pe n

relay/gear shiftlever circuit

-
Interruption of currentflow to relay

- Short circuit

at condenser

.

Hard

orimpossible gear shifting

Clutch driven at

id lingspeed

Check for :

- Carr ier

releasesfreely(return s pr ings)

- Clutch components do not

bind

- Friction

unitisnot distorted

- Friction

unit slidesf re e Iyon gearboxshaft

Io
Lrl
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- On rough roads

Check :

- 26 -

SYSTEMATIC TROUBLE LOCATION (Continued)

Erratic clutch release

- At given engine RPM's

Check :

- Gear lever bush ing for proper tighten ing

- Lever for wear (at ball joint)

- Spring for distortion

- Circuit for intermittent open circuit

- ~ ircuit for intermittent ground ing

- Rough clutch application

- Friction unit is worn out, adjust wear resistance or
remove sh ims

- Clean generator collector and check brushes

- Underload-reversing switch stays at intermediaf.e and
high posit ion.

- Relay blade for vibrations

- Circuit for intermittent grounding

- Circuit or clutch coil for intermittent open circuit

- No engine braking action

- In intermediate gear, with underload reversing switch in

lowandreverse position, high circuit resistance over­

restricting current flow in clutch.
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ADJUSTING THE MECHANISM AIR GAP

TOOLS REMARKS

This operation is to be performed with vehicle
raised on a hoist .......•.....••... 1 I (PLATE 23)

I I Remove the 3 screws at parking brake control bracket
and allow bracket to hang loosely from the cables

2 I Check air gap at 3 locations and at pressure plate
attaching lugs} using a set of thickness gauges
inserted in between head (I) and carrier (5) 1 1 (PLATE 1)
With the clutch excited} the thickness gauges should
have a close fit (SEE TABLE OF DIMENSIONS, ADJUST-

MENTS AND TOLERANCES) ...•...•....... I set of gauges
3 I Back off (2 turns) the pressure plate to carrier 6

attaching bolts .....••••••...... 112mm ring spanner
4 Remove shim or shims under pressure plate lugs

(Holes are provided at corners for easy removal)

5 I Retighten the 6 carrier to pressure plate bolts .. 112mm ring spanner6 Check as outl i ned above the ai r gap with a set of
thickness gauges, repeating the measurement at 3
spots, 120 degrees apart (SEE TO TABLE OF DIMENSIONS
ADJUSTl1ENTS AND TOLERANCES.

7 I Reassemble the parking brake control bracket.

OPERATION

REMOVING

REMOVING AND REFITTING THE MECHANISM

Remove the driving system assembly plus the
fo I low i ng

- Disconnect the positive brush connection lead
- Di?connect the ignition coil to relay current

supply connection lead •.
- Remove the FERLEC case with linkage and connectiono:

2 I Remove radiator.

(PLATE 16)

(PLATE 10)
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OPERATION: REMOVING AND REFITTING THE MECHANISM (cont inued )

TOOLS

CLUTCH

510-1 TYPE

REMARKS

I
<:>

on

4 I Hammer down the 4 assembly bolts retainers.

3

4

5

6

7

8

9

10

11

12

13

14

15

2

3

Disassemble the engine unit from the power train

assy (gear box and rear axle)

Install engine unit on a cradle

Remove 0 iI sump

Remove positive and ground brushes .

Remove the positive and ground brush holders

Disconnect shunt connecting the positive ring to

head co iI " ' .

Remove the 6 pressure plate to carrier assemb Iy.
bolts.

Remove the pressure plate. Save the shims (I) if
any (note location of shims)

Remove friction unit

Clear the nut retainers on the 4 crankshaft to
mechanism bolts

Remove the 4 crankshaft to mechanism bolts

Mark location of mechanism as to crankshaft

(2 possible locations)

Remove mechanism, clearing the two al ignment pins.

REF ITTI'NG :

Make sure that bearing faces on mechanism and on

crankshaft are perfectly clean. Clean with

trich loroethy len

Refit the mechanism, checking for proper location

with reference to crankshaft as marked upon

dismantling.

Assemble nut retainers (use new retainers) and run

up the 4 crankshaft to mechanism assembly bolts.

Check intermediate plate for distortion or warp.

(SEE TABLE OF DINENSIONS,ADJUSTl.fENTS AND TOLERANCES)

23mm flat spanner

9mm flat spanner

I2mm f Iat s pa nne I'

14mm flat spanner

14mm torque
w renc h

dial indicator

(PLATE 16)

(PLATE 1)

(PLATE 24)

(PLATE 1)

(PLATE 21, FIG. 1)
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REMOVING AND REFITTING THE MECHANISM (continued)

TOOLS RE MA R KS

5 Locate friction unit with wear

turned outward. AI ign friction
special centering tool

compensating plates
unit by means of

Clutch disc
al ignment tool

Emb 02 (PLATE 22, FIG.l)

6

7

8

9

10

II

12

13

14

15

16

Locate preSSUr€ plate arrd locate connecting shunt

Run up (minus two turns) the 6 pressure plate to
carrier bolts. Prior, assemble the lockwashers

Install the adjusting shims (I) if any, under the
pressure plate lugs ..••••••

Tighten up the 6 bolts ,••

Connect shunt from positive ring to clutch head
coi I. Install the spec ial nut retainer under the
nut ••.•.......•

Hammer dow n the nutretainer and applycoatof
varn i sh

to contactassembly.. .
Refit

thepositiveandg rou ndbrushho I de rs •.
Refit

thepositive andg rou ndbrushes

Excite the clutch whi le checking for correct air
gap. Check that friction unit is cleared with
clutch, released and that brush holders are correc­

tly located with reference to current receiving
rings •••••......... " ......••........•

Excite clutch and remove the clutch disc al ignment
too I •.••...... _ •.... " ........•

Assemble the engine unit to the gear box and rear
axle assembly by gently pressing-in the gear box
shaft into the friction unit hub so as to prevent
friction unit distortions. Assemble oil sump.

12mm flat spanner

12mmtorque wrench

IOmm flat spanner

If, LUCANOL AM 2664"
varnish(St Gobainl

23mm flat spanner

6 volt battery
and jumper wires

6 vo It battery
and j umpe r vy i res

(PLATE 24)

(PLATE 22, FIG. 2)"
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REMOVING AND REFITTING THE MECHANISM (continued)

TOOLS RE MAR KS

CLUTCH

510-1 TYPE

Io
In

17 Rotate assembly over by hand a few times to make

sure nothing impedes the free rotation of the

clutch after assembly of the engine unit to gear­
box rear axle.

18 I Refit the radiator19 Refit the driving system assembly with additional

operations as outl ined above under the heading

Removing.

OPERATION DISMANTLING AND RE-ASSEMBLING THE MECHANISM

The only dismantl ing operation tolerated by the

manufacturer is the dismantl ing of the pressure

plate (13) (PLATE 4)

OPERATION OVERHAULING 'THE MECHANISM

Due to the fact that the mechanism has been

balance~ as an assembly it is impossible to

modify or repair one component without disturbing
the mechanism balance.

Therefore, the,overhauling operations are limited

to the following

Cleaning the plates with trichloroethy len.

Cleaning the current receiving rings (10) and (12)
at pressure plate with alcohol .

•

(PLATE 1)
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OVERHAULING THE MECHANISM (cont i'nued)

TOOLS RE MAR KS

Pressure plate to carrier assembly bolts

Lockwashe rs

Column clips

Column thrust washers

Coil connection terminal nut retainer support

Shunt connection nut at terminal

Caution:

We strongly disapprove of any repair operations

on intermediate and pressure plates. Whenever

these components are damaged, we recommend

changirg the mechanism assembly.

OPERATION ADJUSTING THE FRICTION UNIT

No adjusting operations are actually permissible

on the friction unit. Only checking operations and

eventually, the straightening operation (for warp
correction) may be performed on the latter ....

OPERATION: OVERHAULING THE FRICTION UNIT

Any damaged friction unit should be changed inte­

grally. The straighteni'ng operation may only be

made where a si ight distortion or warp only is
conce rned .

Frict ion unitsupport
Emb.06. Friction

sec~ors stra ighten-

d ingfork Emb.08

SEE PAGE 17

(PLATES 18 AND 19)
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ADJUSTMENT OF CURRENT SUPPLY BRUSH HOLDERS

TOOLS

CLUTCH

510-1 TYPE

RE MAR KS

Io
10

Location and direct~on of brush holders is condi­

tioned at the manufacturing stage by the dri II ing
and tapping operations on the engine unit.

Uncorrect location is therefore due to a d istor­
tion of.. th~ brush holderbodyandthe latter should
be changed (See under: Removing and Refitting
Brush Ho Iders) (REFER TO TABLE OF DIlfENSIONS,

ADJUSTMENTS AND TOLERANCES) •....• (PLATE 17)

OPERATION REMOVING'AND REFITTING THE BRUSH HOLDERS

It is assumed that the brushes are removed .•.•.••

REMOVING

I I Back off and remove the posit ive and ground brush
holders ..............•••..••• 123mm flat spanner

SEE PAGE 34

2

REFITTING

Install and assemble the positive and ground brush

holders. Tighten up •.•.•..•••...•.• 123mm flat spanner
Check direction and distances with respect to
current receiving rings •••••
(SEE TO TABLE OF DINENSIONS, ADJUSTMENTS AND
TOLERANCES) •

(PLATE 17)

OPERATION DISMANTLING, RE-ASSEMBLING THE BRUSH HOLDERS

The b rus h ho Id e rs a re not to ble d i'sassemb I ed. The

knurled plugs only can be removed temporari Iy for
i nsta I1 i ng the brushes.

Any damaged brush holder should be changed as an
assembly. No reconditioning operation is permissible
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ADJUSTMENT aF'THE CURRENT SUPPLY BRUSHES

TOOLS REMARKS

No adj~stments are permissible on the current
supply brushes. If Ill/orn (REFER TO TABLE OF DINEN­

SIONS, ADJUSTNENTS AND TOLERANCES) change brushes.
No dismantl ing or reconditioning operations can be
pe rformed •

OPERATION REMOVING AND REFITTING'THE CURRENT SUPPLY BRUSHES

REMOVING THE POSITIVE (+) BRUSH:

I

2
3
4

Disconnect the positive lead
Remove the knurled plug
Remove the insulator ring
Pu I lout the comp I ete brush

REMOV I NG THE" GROUND" BRUSH

assemb Iy

(PLATES 16 AND 17)

I I Remove the knurled plug2 Pull out the complete brush assembly

REFITTING THE POSITIVE BRUSH:

I I Instal I brush in tube, making sure that brush
slides freely in tube.

2 I Install insulator ring over connection clip ••• ·1·········1 (PLATES lU AND 17)3 SI ide knurled plug over insulator ring and run up
(tighten moderately)

4 I Reconnect the positive lead.

REFITTING THE "GROUND" BRUSH:

I I Insert brus~ into tube making sure the brush slides
free Iy .

2 I Instal.1 knurled plug over connection clip and
tighten securely. The plug is provided for ground­
i ng the brush.
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ADJUSTMENTS TO THE FERLEC CASE

TOOLS REMARKS

CLUTCH

510-1 TYPE

Io
U')

2

Adjust the adjusting resistance (12) the purpose

of which is to compensate for wear of the friction

unit and for the reduced air gap result ing therefrom

Incr,ease the resistance by moving the sliding clamp

up to the point where the desired manoeuvrabi Iity

is obtained. Increase the resistance gradually by

very small increments whereby the vehicle should be

tested each time for operat ion

The position of the short circuiting underload

switch (10) of the parking resistance (7) may be

made to vary. Its position is adjusted at the works

initially, and should be corrected only when dis­

turbed accidentally ..•...•........•

(SEE TABLE OF DIl.fENS IONS , ADJUSTNENTS AND TOLERANCES)

••..•..•. ,(PLATE 12, FIG.l)

Screwdri ver

(PLATE 12)

OPERATION REMOVING, REFITTING THE FERLEC CASE

2

3

4

5

I

2

3

4
5

6

REMOVING

Disconnect the 7 wire harness connection cl ipso
These connect ions have color code marks on the har­

ness with corresponding figures on the FERLEC case

Disconnect the Iinkage by loosening the bal I-joint

cage (2) at rheostat lever side .....•

Remove the 2 lower bolts for mounting unto body.

Save rubber mounting pads .....

Remove the upper bolt for mounting unto body. Save

rubber mounting paj
Remove case

REFITTING

Posit ion case on support

Install upper bolt, inserting rubber pad in between

case and su pport •...•...........•

Install the two lower bolts, inserting the rubber

pads in between the case and its support

Ti ghten up the two bo Its and the case attach ing bo It

Connect the Iinkage to the case whi le assembl ing theball-joint cage (2) to the rheostat lever
Reassemble the wlling harness clip connections,
attention being paid to color and figure marks.

PI i e rs

IOmm flat spanner

IOmm f Iat spanner

IOmm flat spanner

IOmm flat spanner

IOmm flat spanner

(PLATE 11)

(PLATE 10)

(PLATE 10)

(PLATE 11)
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DISMANTLING, RE-AsSEMBLING THE FERLEC CASE

TOOLS RE MAR KS

01 SMANTL I NG

I Remove the knurled nut attaching the cover
2 Remove the cover

3 Remove the gasket
The other case components are not supposed to be
dismantled. When damaged, the whole case is to be
changed.

RE-ASSEMBLI NG

I I Install the gasket2 Install the cover, making sure that the gasket is
properly installed

3 I Install and tighten the knurled cover attaching nut

OPERATION OVERHAULING THE FERLEC CASE

Overhaul ing operat ions are restricted to the

setting of the resistances and the cleaning of the
collector and of the whole of the case.

Any reconditioning operation requiring the changing
of a component of the case should automatically
result in the replacing of the whole case.

OPERATION: ADJUSTMENT OF THE FERLEC CASE'CONTR0L LINKAGE

I

2
3

4
5

Adjustment is through the, length of the connecting
link (~) from the 1i nkage to the rheostat lever of
the case. The adjustment should permit to position
the rheostat brushes unto the collector with acce-
lerator free (SEE TABLE OF DINENSIONS, ADJUSTMENTS

AND TOLERANCES) .•••••..•.••..•

Clear one of the 2 ball joint cages (2) or (6).
Bac k 0 f f the c he c k nut (3) 0 r (5)
'Loosen or tighten - according to condition found ­
the ball jointcagewhile positioning itfor reassembly
Tighten up the check nut (3) or (5)
Reassemble the ball joint cage

I 2 mm f I at spa n ner

sc rewd ri ve r
12mmflat spanner

(PLATE 10)
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REMOVING, REFITTING'THE FERLEC CASE CONTROL LINKAGE

TOOLS REMARKS

CLUTCH

TYPE 510-1

Io
In

I
2

3

I
2

3

4

REMOVING ...•

Clear the ball joint cage from the rheostat lever
Compress the thrust spring on the coupl ing rod by
pulling the latter towards the LH side of the
vehicle, clear the carburetor pivot ball joint
and driving lug
Clear and remove the linkage. Salvage the thrust
spring.

REFITTING

Install the thrust spring into the coupling rod.
Install the pivot ball, body side, by compressing
the thrust spring
Locate and install the coupl ing rod in al ignment
opposite the carburetor pivot ball and simulta­
neously mount the driving lug.
Hook on the ball joint cage on the rheostat lever

(PLATE 10)

(PLATE 10)

OPERATION DISMANTLING, RE-ASSEMBLING THE CASE CONTROL LINKAGE

joint cage from the rod

and the check nuts on

I

2

3

2

3

01 S MA N TL I N G

Clear the coup I ing rod ball

'Lo 0 s enth e ba I I' j 0 i ntea ges
the connection I ink.

Drive the rubber bushing from the driving lever

RE-ASSEMBLI NG

Reassemble the ball joint cages and the check nuts
on the link.

Hook on the I ink at the ball joint cage

Install the rubber bushing into the driving lever
hole.

(PLATE 10)
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OVERHAULING THE CASE CONTROL LINKAGE

TOOLS REMAR KS

2
3

4

Worn ba I I jo i nts and cages shou Id be changed
The thrust spring at the coupling rod should
be changed if sagg i ng.
If damaged, the driving lever rubber bushing
should be changed. Do not omit reinstall ing
a bushing as fai lure to do so would result

in excessive steering gear play; this would,
in turn, cause the rheostat operation to be
jeopardized with consequent p'oor operati·on
of the clutch

OPERATION: ADJUSTMENT OF THE GEAR SHIFT LEVER

Adjusting the gear shift lever bushing or sleeve
(5) to proper location

Remove the rubber cap
Slacken the check nut (6) ,.

Tighten the sleeve (5) completely up, then back
off by 1/2 turn so that the maximum movement of
the lever be obtained in either the forward or
reverse di rection •..•

Hold sleeve (5) in this position and tighten up
the check nut (6) ..... " " . " " .. " .

Reinstall the cap.

19mm flat spanner

17mm flat spanner
17 and 19 mm
f I at spa nne rs

(PLATE 13)

OPERATION

REMOVING

REMOVING, REFlTTING THE GEAR SHIFT LEVER

I
2

Follow same procedure as with standard lever
except for the add it iona I operat ions
Disconnect the wiring harness connection clip
Push back the through-floor connection terminal
through its insulator.
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CPERATION : REMOVING, REFITTING THE GEAR SHIFT LEVER (continued)

TOOLS

REFITTING:

I I Make a loop in the lever connection wire2 Push in the through-floor terminal through its
insulator

3 I Connect the wi ri ng harness connect i on cl i p.
Refit as a standard lever

REMAR KS

CLUTCH

510-1 TYPE

I
Cl

U')

OPERATION DISMANTLING, RE-ASSEMBLING THE GEAR SHIFT LEVER

The above can be performed whi le the lever is on
the car os is removed from the car. In the latter

case, clamp the lower end in a vice, to faci I itate
the ope rat i on •..•••.......•••

01 SMANTLI NG

(PLATE 13)

I
2
3

4
5
6
7

Lift up the rubber cap
Loosen the check nut (6).
Back off the sleeve (5) and remove the lever and
sleeve assy (2) ..
Save the thrust washer (3)

Remove the lever ball (I)
Remove the rubber cap
Remove the sleeve (5)

Remove the contact spring (~) which should be
changed.

19mm flat spanner

19mm flat spanner

RE-ASSEMBLI NG

I I Install a new contact spri ng (~) and run up secu-
re Iy but gent Iy
The spring should be correctly al igned with lever
for proper assembly

2 Install sleeve CS,,) on the lever
3 Install rubber cap
4 Run up the lever ball (I) on le.ver (2)

(PLATE 13)
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DISMANTLING, RE-ASSEMBLING THE GEAR SHIFT LEVER (continued)

TOOLS REMAR KS

5 I In sleeve} install the thrust spri'ng (3)6 Turn over and tighten up securely the sleeve (5)

at I eve rend ••.•.•.•....•.••••. I I 7mm f I at spa nner
7 I ,Loosen the sleeve (5) taking care to locate it

accurately and correctly

8 I Tighten up the check nut (6) I 19mm spanner
The stationary contact and the connection wire with
cl ip are not to be considered as removable.

OPERATION : OVERHAULING THE GEAR SHIFT LEVER

I
2
3

Reconditioning operations on the gear shift lever
wi II be restricted to the following
Changing the silver plated contact spring (4-)

Changing the rubber cap
Changing the lever ball (I)
If any other damage or failure occur} the lever is
to be changed

OPERATION: ADJUSTMENT OF THE UNDERLOAD-REVERSING SWITCH

(PLATE 13)

Adjustingope rat ionson theunderload-reversing
swi tch concern

onlyitsposition withreference to
the gear control

I ink... ·.I
(PLATE 15)

I
Remove the sheetmeta Icontrolcove r ·IOmm flat

s pan ne r
2

Back off thesupporttofloor attaching nuts.IOmm flat
spanner

3
Slide supportto theI eftor to therighthandside

of vehicle according
toreq u i reme nts •

4
ISlightlytighten thefloor to support attaching

nuts
... .. .... . ·IIOmm flat

spanner5
ICheckunderload-reversing switchfor correct

operation. 6
IRe i nsta 1 Ithesheetmetalcontrolcove r. I1 Omm f Iat spa nne r
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REMOVING, REFITTING THE UNDERLOAD-REVERSING'SWITCH

TOOLS REMARKS

CLUTCH

510-1 TYPE

Io
It)

I
2
3

4

I

2

3
4
5

Remove the sheet metal control cover

Disconnect the wi ring harness connection cl ips

Loosen and remove the 2 floor to support attaching

nuts .

Remove the lockwashers

Remove the underload-reversing switch complete

with support.

REFITTING

Position the switch unt~ the attaching screws

Install the lockwashers and tighten"up the

attach ing nuts '.

Set underload-reversing switch to proper location

Tighten up the attaching nuts ...

Reinstall- the sheet metal control cover

IOmm flat spanner

IOmm flat spanner

IOmm flat spanner

(PLATE 15)

OPERATION : DISMANTLING, RE-ASSEMBLING THE UNDERLOAD-REVERSING SWITCH

The switch cannot be dismantled. Any device the

dismantl ing of which proves necessary wi II be

changed complete with support bracket.

OPERATION: REMOVING, REFITTINGTHEG~NERATOR-BATTERY SWITCH

'REMOVING

I

2
3

Disconnect the wi ring harness connection cl ips

Remove attach i ng nut at inst rument pane I ...
Remove the switch

REFITTING

Reverse sequence of above operations.

16mm flat spanner
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DISMANTLING, RE-ASSEMBLING THE GENERATOR-BATTERY SWITCH

TOOLS RE MAR KS

This device cannot be dismantled. Any device, the
d i smant ling of wh i ch p roves necessary w i I I be
changed complete.

OPERATION REMOVING, REFITTING THE TELL TALE LAMP

I

2
3

I
2

3

REMOVING

Remove the connection wire

Remove the tell tale lamp nut at instrument panel
Remove the tell tale lamp

REFITTING

Install the tell tale lamp i'nto its location
Position washer on lamp and tighten the attaching
nut on the i nst rument pane I (do not ove rt i ghten
the nut in order not to overstress the screw)
Connect the connect ion wire

8mm flat spanner

8mm flat spanner

OPERATION DISMANTLING, RE-ASSEMBLING THE TELL TALE LAMP

01 S MA N TL IN G

I I SI ide the cover off the tell tale lamp2 Remove the bul b

RE-ASSEMBLI NG

I Check for proper operation of bulb
2 I nsta I I bu I b

3 Install the tell tale lamp cover
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OVERHAULING THE TELLTALE LAMP

TOOLS RE MAR KS

CLUTCH

510-1 TYPE

Io
In

Overhaul ing operations on this item are restricted

to changing the bulb. Any damaged device should be

changed.

OPERATION ADJUSTMENT OF THE WIRING "HARNESS

Adjust the wiring harness ends in order to achieve

easy connections to prevent overloading or damaging

same, especially the clip type connections.

OPERATION

REMOVING

REMOVING. REFITTING WIRING"HARNESS

I I Disconnect al I connections2 Free the wiring harness at al I spots where it is

secured to the body

3 I Remove the wiring harness

REFITTING

I Install and position the wiring harness

2 Secure the harness to body at proper locat ions
3 'fJakeall connections



CLUTCH

510-1 TYPE
- 44

Io
on

OPERATION:OVERHAULING THE WIRING HARNESS

TOOLS

REMARKS

Ove rhau ling

operationsonthe wiringshouldon Iy
be

performed when onlyminor damages are concerned
as I

Change connection cl ips or cones

2

Locallyfa i ledinsulation

3

Cut wire wh i leprovidingfor carefu Ii nsu Iat ion


