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Ford Motor Company Limited
BREN:&%XMDE CM13 3BW
‘ SS6X
January 18th 1984, Telox: 595511
Mr R.J. Donnellan, Senior Attorney
Office of the General Counsel,
Ford Motor Company,
Parklane Towers West,
One Parklane Boulevard, Suite 300,
Dearborn, Michigan #8126, U.S.A. ,
Dear Mr Donnellan, :
Subject: EXPOSURE TO ASBESTOS FROM BRAKE LININGS

As you are probably aware I had an extended telephone conversation with Mr
Krause on Tuesday 10th January 1984, during which, I believe I gave answers to
the questions posed in Mr Krause's letter of December 14th 1983.
I enclose the following sets of documents which were requested by Mr Krause

1. Correspondence relating to the 1969 Conference.

2. Internal reports upon which the Ford Conference Papers were based.

:3.  Correspondence with Mr J. Lynch.
4, Published proceedings of the 1969 Conference.

- 5. Correspondence regarding commercial developments of the drum
cleaning unit.

6., Service information - -cars.
7. Service information « trucks.

With regard to question No.9, the Health and Safety Executive have now confirmed
to me that while there were internal reports regarding exposure to asbestos from
- brake linings, there was no public guidance published on the subject, such as
~ Regulations, Guidance Notes etc.

With regard to question No.10, I have written to the firm who developed the
drum cleaning unit, to ascertain when this was first marketed in the UK.

I hope that my telephone call and this letter and attachments, give you the
information you require, but please let me know if there is any further way in
which I can be of assistance to you.

Yours sincere

,—‘
Dr D.E. Hickish
Industrial Hygiene Specialist.

Tetophone: Brantwood (0277) 25 3350 "" g Rek {Please inctud hW]ﬁj,. .

cc: mr R. Krause.
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INTRODUCTION '
This investigation was undertaken in view of the

increased national concern regarding exposure to asbhestos,
and of the impending revision of the Aéhestos Rggulationa
of thé Ministry of Labour.

. One of the operations within the motor industry which
could involve exposure to asbestos dust is the cleaning of
brgke drums and clutch assemblies, normally carried out during
routine servicing by “hlqwing—out” with compressed air jets.

The brake linings,in current use may contain
40 to 60% asbhestos when manufactured - the asbestos being
normally in the ohrjsotile form, and occasionally in the
amosite form., Crocidolite asbestos is said not to be used,

FIELD INVESTIGATION
It was considered that any hazard to health from

exposure to brake-drum or olutch dust would bé more widespread
within the Dealer Repair Organisation than within Ford of
Britain, so the initial investigation was carried out at
a large Main Dealer service bay. At this garage, the number

of cars per day given a routine service varies between 10 and 20,

but not all servicing involves brake cleaning.

Air sampling was carried out initially on two
occasions, A and B, using thermal precipitators (T.Ps) as the
sampling instruments. = On the second occasion, samples were
also collected on membrane filters. This latter technique
has been developed in recent years, and is likely to hecome
the preferred method of sanpling for asbestos in Great Britginl
and the U.5.A. ‘ -

vee In
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In each case, measurements were made:

(a) By'the side of cars being given a service which included
brake cleaning, and '

(b) In the dust-cloud during brake cleaning, and then near
to the éar.for the remainder of the service period.

‘ As the mechanic normally-hlowé the dust away. from
himself, the sampler at (b} would be exposed during “blow-off"
to duast concentrations gre#ter than thoaé actually pertaining
at the breathing zone. It was considered, however, that to
sample in this way would provide an additional fa?tor of safety.
Detalls of the sampling are given in Table 1. _

A further period of air sampling, C, was carried out,
when membrane filter samples were collected from the 5reathing
zone of the brﬁke-clean operative, by means of a personal
sampler, with suitably modified flow rate (approx. 256 cc/min. ).
The sampling covered an entire work shift, during which
brake blow-out was carried out on the following vehicles:

S Corsairs
1 Zodiac

4 Cortinas
1 Prefect

The thermal pfecipitator slides were suhséquentlf
incinerated and examined by micro-projection using
a 4 mm ohjective and X.17 eyepiece. The membrane filter
sahples were rendered translucent by the addition of
triacetin, and examined in a similai'manner. Phase
contrast microscopy was.not used.

The results of the T.P. counts for occasions A and B
are given in Table 2, and for the membrane counts on the

er e occasions
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occasions B and C in Table 3. The counts are eiﬁressed in
terms of particles with diameter greater than 1p, and of
fibres (i.e. particles with aspect ratio greater than 3:1
and length greater than 5p).

LABORATORY INVESTIGATION

In view of the relatively few fibres present in the
air samples, a laboratory investigation was undertaken,
comprising micrdecopic examination of samples from brake liming
material (which was filed to produce dust) and brake drum dust
(collected by sﬁatula grom brake drums 1mmed1ateiy prior to
blowing-out). The samples were sieved through 200-mesh
SO;eens and then examined before and after 1ncineiation.

The results are shown as fibre prdportions

in Table 4.

Samples of material collected from the brake drums

of (a) an Anglia van, (b) a Mark II Cortina, and (¢) an Anglia

car were analysed by Dr S Holmes of Messrs.Turner Brothers

Asbestos Co.Ltd., and his findings are shown in Table 5.
DISCUSSION OF RESULTS

(a) Standards of dustiness
- In June 1968, the British Occupational Hygiene Society

puhliaheé a Hygiene Standard for Chrysotile Asbestos Dust, which
suggested~that‘in order to reduce thé rigk of contracting
asbestosis to 1% of those with a lifetime's exposure to the
dust, the accumulated exposure should not exceed
100'f1brefyeara/cc. i.e. 2 fibres/co for 50 years, or
4 fibres/cc for 25 yoears., . In this standard, fibres are

A ses . defined
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® ' defined as those exceeding Sm in length, as determined by
~ the membrane filter method.

Categories of dustiness are designated as follows:

-Dust Category Concentration averﬁgeg,over
: om

3 months (Fibres

Negligible 0 - 0.4
Low 0.5 - 1.9
Medium 2,0 - 10,0
High ver 10.0

As an alternative index, a thermal precipitator
count of 25 particles/cc greater than Ip afterAipciheration
is regarded as equivalent to 2 fibres/cc by membrane filter

count., '
-While it is considered unlikely that a me;hanic,will

be engaged on hrake cleaning for a working lifetime of up to

50 years, an additional factor of safety should be provided if

a Threshold Limit Value (TLV) of 2 fihres/bc. i.e. corresponding
to this length of exposure, is adopted in considering the '
results of the present alr sampling. .
(b) Field investigation

e The thermal precipitator particle counts are in |

excess of the alternmative TLV of 25 particles/cc. but these
counts would include many non-asbestos particles - road
dust etc., whereas the TLV was deterﬁined from counts within
asbestos factories. The fibre counts by thermal precipitator
are lower than those obtained by membrane filter.

Membrane filter counts show a concentration in the
goeneral atmoephéré below thé TLV, except when the sampler is
placed in the dust cloud during blow-out. The personal

sen exposure
8006 1206
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exposure is shown to be at a level of 1/3 of the TLV, and

corresponds to a "low" dust category..
(¢c) Laboratory investigation

It is, at first sight, surprising that the exposure

I

to asbestos is as low as found, in view of the quantity of
ashestos present in the original material of the brake linings.
Comparison of the fibre proportions in brake lining
material and brake drum or air-borne dust (Table 4) shows that
in the latter, the percentage of fibres is greatly reduced.
The analyses of the brake drum dust samples confirm a very
- low asbestos content. These findings suggest that &uring
usage, the material undergoes changgs in physioal and/b;
_ chemical form. ;
Enquiries from research workers in UK and USA
¢ indicate that this is a finding which has been observed
elsewhere, and current thought is that during braking,
high point contact temperatures are reached. As a resulf.
thermal decomposition of chrysotile ashestos takes place,
producing an amorphous, non-fihrous magnesium silicate.
- Under very extreme operating conditions, the binder may.
decompose and release part of the ashestos as free fibre,
but such circumstances would be most unusual.
(d) Conclusions
On the environmental and analytical evidence obtained,
it does not appear that a significant hazard £o health should
occur during brake drum blow-out in a tybical Dealer
Passenger Car Repair Shop. it would be helpful, hoﬁever, for

XX clinical
.8006 1207
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clinical examinations to be made of some repair mechanics
with long experience of brake cleaning to confirm this view,

1t would also be desirable to include in Service
manuals, a general instruction that inhalation of dust during
brake cleaning éhonld be minimised, and if practical
alternative methods, which would produce less dust, can be
devised, their use should be recommended.

The present investigation has been confined to
servicing of passenger cars, and a further study of

heavy vehicle servicing is under gonsidération.

8006 -1208



’ Table 1. Details of air sampling
— 1 bnraflon Activity
Sﬁmp ®l Type Location mins. | © during
¢ 0. (approx) sample period
Day A j
Al T.P.*| (a) Static by ocar 30 |1 Cortina
A2 " (b) Dust cloud, then static 30 |'1 Cortina
A3 . (p) " » " 45 | 1 Corsair
A4 B {a) Static, by car ‘ 45 | 1 Corsair
A5 L {(b) Dust cloud, then static 35 | 1 Corsair
A6 " (a) Statio, by car 30 |1 Corsair.
Day B . .
B1 T.P. 45 1 Cortina
C B2 M7 (a) Static, by car s Angf tate
B3 T.P. 45 |(1 Cortina
B4 M {b) Dust cloud, then statio ‘ Estate
. 45 ({1 Anglia Van
‘BS T.P. 35 '
B6 M. (a) Static, by ocar 35 |1 New Cortina
'
- B7 T.P. : . 35 i
B8 M. (b) Dust cloud, then static 35 | 1 New Cortina
Day G
C1 M. Personal sample 60 |1 Corsair
C2 " " " 56 1 Corsair
. 1 Zodiao
C3 a n " 59 | None
C4 " » " 56 1 Cortina
2 Corsairs
C5 n " n 60 1 Cortina
1 Prefect
. ' {part)
c6 y . o 64 [ 1 Prefect
{contd.)
c7 " " u ‘ ‘70 2 Cortinas
1 Corsair
% T.P. Thermal Precipitator A Membrane
80061209

HFM - 005795



Results of Thermal Precipitator Samples

Table 2.
1 . Sample Dust concentration
s]t:mp ° Sample details time Particles/cc [Fibres/cc
" Oe mins, (=1p) (> 5p)
(a)Static -~ by car
A1 30 99 2
Ad - 45 134 1
A6 30 62 - 2
‘ Time-weighted average 103 "1.57
Bl 45 124 0.5
BS | 3s 102 0
Time-weighted averagé 115 0.28
> |
{b) In dust cloud
Then static
A2 30 71 3
A3 45 141 2
A5 | 35 92 0
. Time-weighted average 106 1.64
B3 45 108 0.5
B7 35 181 0.2
Time-weighted éverage 137 0.37
-

HFM - 005796
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Table 3, Results of Membrane Filter Counts

) ' ~ Sample
- Sample Details time Fibres/co.
’ mins.
I. Ceneral atmosphere samples
: (a) Static by car ,
B2 45 1.12
- B6 35 1.42
Time-welghted average 1.25
(b) In dust cloud, then static
. B4 45 1.71
- B8 . - 35 3.62
Time-weighted average , . 2.55
II. Personal samples
c1 60 0.63
« Cc2 . : 56 - 1.12
’ C3 ) ' : 59 0,21
C4 56 0.96
(1 Sample lost
3 ' 64 0.38
Cc7 70 0.79
Time-weighted average : | 0,68 -

8006 . 1241
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Table 4. Fibres - as percentage of total particles
observed
Fidbre proportion -.%
Sample Un-Incinerated | Incinerated
Brake lining material 28 12.3
Brake drum dust 0.6 1.6
Alr-borne dust - 1.3
Table 5. Analysis of Brake drum dust
‘- ) -
Electron ~ X-ray X-Tay
Sample diffraction diffraction diffraction
P micrescopy (normal (extracted
specimen ) specimen )
l.Anélia Van Chrysotile Iron & quartz | Less than 5%
present present, No | chrysotile,
chrysotile possibly 0.1%
£ detected. to 1%.
2.Cortina Mk,.IIX " L Less than
. specimen 1,
3.Anglia car n " As specimen 1,
a .
8006 1212
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Report 52/68

Exposure to Ashestos Dust during

Brake Maintenance Operations on

Commercial Vehicles, Fleet Repair
Garage, Dagenham

October 1968

Dr D E Hickish - 1/163
Industrial Hygiene
Specialist.
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INTRODUCTION

This study was undertaken to assess the degree of
exposure to fibrous dust in brake mainténance procedures
on commercial vehiclea and to provide comparative data
relating to a previous study on operators working on

passenger cars.

INVESTIGATION

Air sampling took place in the garage on the

19th September 1968, Membrane filters, in conjunction with

Casella perasonal samplers, suitably modified to provide
a flow rate of 200 cm3/min. were used and the following

- sampling procedure adopted.

(a) Personal samples were collected from the "brake
blow off" operator (Mr Crone) and the mechanic working in
the adjacent bay (Mr Hillman) during the blowing-off

operation, The filters were then ochanged and replaced

“to run for the rest of the shift.

{b) Static samplers were positioned at three points,
A, B and C, about 20-25' from the source of dust
generation and separate sampleslwere colleocted for the
morning and afternoon shifts.

The sampling positions are. shown in Fig.1.

The collected samples were subsequently removed to

" the laboratory and, after preparation.‘examined by

projection micfoscbpy for the presence of fibres greater
than 5u. (A fibre is defined as having an aspect ratio

equal to, or greater than, 3:1).

eee III RESULTS

8006 1214
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RESULTS

Table 1 shows the fibre counts per qma

for each'

‘sample collected.

DISCUSSION OF RESULTS
(i) Standards of dustiness

In a previous Report (41/68: Exposure to Ashestos
during the servicing of brakes of passenger cars)
reference was made to the Hygiene Standard for Chrysotile
Asbhestos Dust proposed by the British Oococupational Hygiene
Society. This etgndard suggested a Threshold Limit Value
of 2 fibres/'cm3 for an exposure period of 50 years. |

Categories of dustiness were proposed as follows:

Dust Category Concentration fibres cm3
[averaged over 3 monfésl

Negligible : 0 - 0.4
Low . 0.5 - 1.9
Medium 2,0 - 10.0
High 10

(11) Field Investigation

Static Samples
As the blowing-off operatioh took place in the early

part of the morning shift, the oonoentrations obtained at
the static positions during the afternoon shift .
(aamplea 8, 9, 10) probably fepresent the background
contamination. Thus it can be seen that the gemeration of
a dust cloud by blowing off dust froﬁ commercial vehicle
brakes results 1n.in9reas§d background confémination of
3 to 4 times the background level at any point within
a radius of 20-25 ft.

The concentrations are all well below the TLV, and
with oﬁe exception come within the "Negligible" dust eategory.-

see Esonal ~

8006. 1215




¢ Personal samples

The fibre concentrations for the mechanic engaged
on the blowing-off task taken for the duration of the
operation shows an exposure of nearly 4 times the TLYV,
while the concentration measured in the breathing zone
of the mechanic working in the adjacent bay during the
same period just exceeded the TLV.

The pérsonal samples from the two mechanics taken
over the remainder ofAthe shift give similar results.
When the samples for the two mechanics are calculated on
the basis of time-weighted concentrations, the exposures
are below the TLV and come within the "Low" dust category.

v CONCLUSIONSl ‘
| In the light of the environmental data, and of the
irregular intervals at whioh brake-cleaning is carried
out (it is not a daily procedure) it does not appear .
that a significant hazard.to health should occur in the
case studied. | -

Nevertheless, the conditions which obtain during
the blowing-out operation are extremely unpleasant, and
alternative methods of cleaning should be investigated,
or measures adopted to minimise personal exposure,

6.g. local ventilation, or use of a suitable respirator,

8006-1216
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Table 1. ‘{esnlts of Mem.lgrane Filter Cgunts
Flow '
Sample Duration Concentratjon Dust
No. Description mins. m]{;:zgn. fidbres/om Category
1 Personal. Mr Crone. Brake maintenance. 99 193 7.09 Medium
Front brakes hlovm out in this period
2 , | Personal. Mr Hiilman, Clutch repair 127 207 2.25 Medium
A procedure at adjacenti vehicle bay :
3 Static. Position A. 190 232 0.17 Neg.
4 Static. Position B. 185 133 0.49 Neg/Low.
5 Static. Position C. 180 206 0.28 Neg.
6 Personal. Mr Crone.One rear brake assembly |~ 317 | 180 0.08 Neg.
blown.off at beginniung of sampling period. .
7 Personal. Mr Hillman. Clutch repair 278 | 148 0.11 Neg.
procedure at adjacent vehicle Dbay. .
8 Static. Fosition . ' 186 | 211 0.07 Neg.
9 Static. Position =, 186 170 0.11 ‘Neg.
10 Static. Position C. 135 [ 172 0.07 Neg.
Timé-weighted average concentrations:
Mxr Crone 1.75 Low
Mr Hillman 0.79 Low
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6 Desember 1967

Mr H E Ayer B.S.
Division of Occupational Health

U.S.P.H.S.
1014 Broadway
Cincinnati . Ohio . U.S.A,

" Dear Mr Ayer,

I understand that you have recently bheen investigating
the goneration of frae asbestos arising from the decomposition of
brake shoes. v ’

- This is a subject which we are concerned with at the
moment, particularly with regard to service operations involving
the cleaning of brake assemblies by compressed air jets.

I should be most interested to receive from you any
of your publications which relate to this problem and, in
particular, to hear of any views which you may have regarding
the state of the asbestos in the dust which accummnlates in
automobile brake drums.

Kind regards.

Yours sincerely

Dr D E Hickish
Industrial Hygiene Specialist

3350 Room 1/163 DEH/V]S

8006 1195
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE }; )
PUBLIC HEALTH SERVICE 0./‘ -

January 17, 1968

NATIONAL CENTER FOR
URDAN AND INDUSTRIAL HEALTH
1014 BROADWAY
CINONNATI, OHIO 45202

REFER YO:

Dt. D. E. mckt.h
Industrial Hygiene Specialist
Ford Motor Company Ltd,

,Harl.e% Brentwood,Essex,England
Dear Dr. Hickish:

Mr. Ayer has asked me to reply to your letter on brake lining
decomposition. )

The enclosed draft of a report on brake decomposition summarizes
some of the early work we have done on this subject, Further
work has generally confirmed the conclusfon that brake linings
give off very few free fibers except under extreme operating
conditions, '

With regard to the cleaning of brake assemblies in service garages,
electron micrographs of the dust removed from brake drums has

ghown it to contain mostly road dirt and rust with very few fibers.
What fibers were released by the lining have apparently escaped
into the air. However, some other service garage operations, such
as radius grinding and burnishing, which abrade. the brake surface,
will produce dust clouds containing free fibers similar to those
found in brake lining manufacturiag plants. To evaluaste these situ-
ations I would recommend fibér counts on membrane filter samples as
described in the attached preprint by Edwards and Lynch, The British
Occupational Hygiene Society has sdopted a limit of 2 fibers/cc
longer than 5 s,

Some other articles which may be of interest are also enclosed.
Please let me know 1£ I can be of any further agsistance.

Sincerely yours,

A
: . <A b
738 Jeremiah R. Lyn
R ) Asst. Chief, Environmental
Activities .
Field Studies
Occupational Health Program

T 292 MM

Enclosures

8006 1196
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30 January 1968

p—

Mr Jeremiah R Lynch
Asst.Chief, Environmental Activities

Field Studies )
Occupational Health Program )
Department of Health, Education and Welfare
National Center for Urban and .
Industrial Health

1014 Broadway
Cincinnati, Ohio 45202.

Dear Mr Lyneh,

I . em writing to thank you for the most useful
information contained in your letter and attachments of
17 January 1968 regarding brake lining decomposition.

Our studies so far are in agreement with your findings

in that we have been unable to find fibres during brake cleaning
in service garages using thermal precipitators and membrane filters.

 With many thanks,

Yours sincerely

Dr D E Hickish
Industrial Hyglene Specialist

3350 ' Room 1/163 DEH/VIS

8006 1197
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

Consumer Protection and Envirommental Health Service
NATIONAL SRR OEANA Envirommental Control Administration

19094 BROADWAY
CINCINNATE, OHIO 43202

REFER TO:

' June 13, 1969

Dr. D. E. Hickish’

Industrial Hygiene Specialist
- Ford Motor Company Limited

Brentwood

Essex, England

Dear Dr. Hickish:

The report you wish to refer to has since been published in the Journal
of the Air Pollution Control Association (copy enclosed).

I am not sure I agree with the last sentence in your summary of my.
conclusions. At bulk lining temperatures of 600-700°F the binder
simply burns and lets the asbestos fiber loose. At lower bulk tempera-
tures, within normal operating range, the spot temperature at the point
of contact between the lining and drum may be very high, higher even
than the decomposition temperature of asbestos. The binder behind the
surface remains intact, since it is not nearly as hot, and micro-
ablation occurs at the point of contact. This explains why Sinclair
at the Johns-Manville laboratories found the magnesium from the
chrysotile in the decomposition product but not- the x~ray diffraction
pattern of chrysotile. ‘'The fibrous asbestos had been changed to
another, non-fibrous, mineral by the intense heat at the point of
contact. Thus, I do not believe that the asbestos comes off .
unaltered, encapsulated in the binder.

Pleese let me know if I can provide any further assistance.
Sincerely yours,
{ 1 Jeremiah R. Iynch i '
Chief, Laboratory of Engineering

Bureau of Occupational Safety
and Health '

Enclosure

8006 1199
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1 July, 1969

Mr J R Lynch

Departiment of Health, Education
and Welfare

Public Health Service

1014 Broadway -

Cinecinnati

Ohio 45202

Dear Mr Lynch,

Thank you for your letter of Jume 13,1969, and for the
g:py o: our Paper entitled 'Brake Lining Decomposition
oducts’. .

The last sentence in my summary of your conclusions was
taken from the draft report which you sent me in January,
1968, but 1 see that your views have now changed.

1 suggest, therefore, that the final part of my reference
to your work should read as follows: - "At lower bulk
lining temperatures within the normal eperating range,
the binder behind the surfice remaine intact. However,
the spot temperature at the point of contact between the
lining and the drum may be higher than the decomposition
temperature of ashestos. The decomposition grodnct.
therefore, includes not free ashostos fidbres but a different
mineral, resulting from thermal metamorphosis,"

I hope that this reference to your work is now acceptable
to you and unless I hear from you to the contrary I will
publigh it in this form,

Yours sincerely,

D E Hickish .
Industrial Hygiene Specialid

3350 1/168
8006 1200
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PREFACE

Exposure to Asbestos during brake and clutch maintenance

Tsie rapers which follow were originally presented at a Conference held at the
Central Oftice, Ford Motor Co., Brentwood, Essex, on 26 March 1969, The Chairnian
of the Conference was Dr G, H. Channing, Chief Medical Officer, Ford of Rritain,
who opened the proceedings by outlining the events which had led to the aranging
of the Conference. .

Publication of the proposed Asbestos Regulations by the Departinent of Ein-
ployment and Productivity had raised queries within the motor industry as to whether
clutch and brake maintenance activities, both at the manufacturers' premises and
within the repair trade, would come within the requirements of the Regulations.
There was a general desire that the subject should be investigated, and any necessary
remedial measures sought, in advance of the legisiation so that Dealers could be
advised and servicing procedures modified where this might be necessary, lnvestiga-
tions had been made by the Industrial Hygiene Units of the British Motor Corpora-
tion, and of Ford of Britain, and their findings would be reported to the meeting.
These would be preceded by papers on the medical aspects of exposure to asbestos,
and later in the programme there would be papers indicating possible solutions to

the problerns involved.
D. E. Hiwexise

8006 2130

PRODUCED BY FORD




¢ 9C08

TET

Pl floge

PRODUCED BY FORD




—— et 7

At Ociwy, Hyy. Vol. 13, pp. 3-5. Pergamon Press 1970, Pilnted in Oreat Brivatn

ASBESTOS AND ASBESTOSIS*

W. J. SMITHER
Group Medical Adviser, Cape Asbestos Company, 114 Park Street, London W, 1,

THE FORMS AND USES OF ASBESTOS

CoMMERCIALLY important asbestos fibres fall into two main groups. The first of
these is chrysotile, and the second comprises the amphiboles. Both groups are
fibtous silicates, but they differ in geolopics! origin, in chemical composition, in
olecular structure, in fibre size and strength, and in other characteristics. Chrysotile,
white asbestos, comes from many different places. There are slight chernical and
physical variations in the fibres from different sources, but basically all have the sanie
molecular structure. On the other hand, the amphiboles comprise st least three
separate types, whose molecular structure is very similar, but whose chemical and
physical properties difler more widely. Amosite (amber) and crocidolite (blue) are
of commercial importance in this country, whereas anthophyllite is a Finnish fibre
not used here.

The relative aruounts of each fibre in world production is shown in Fig. ! and
the areas of main use in Fip. 2.

Asbesthy
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CrryaotiL 110,000 tons

{white) s i -
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°vBY

Conode  1,2%0,000
USSR 7%0.000
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USA 00

Ewiopa 100,000
Othors 350, 000

Fto. 1. World production of asbestos.

°This papecr was originally presented st &8 Conference on Exposure 1o Asbestos during Brake
and Clutch Mnintenancs, held at Brentwood, Essex, March, 1969, '
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F10. 2. Areas of use of asbestoa.

The diffcient characteristics of asbestos fibres dictate their uses, their applications
and their mode of packing and handling. For example, amosite can be pressure
packed and pallctized, whereas chrysotile lends itself more readily to containerization,

" By fav the greatest use of chrysotile is in the asbestos cement industry. Amosite is
used mainly i insulation and building products. Crocidolite, due to its excellent acid
resitdvnes, B30 il migjor application in the manufacture of battery boxes in this
country. It is added to the pitch mixture in unopened dissoluble bags.
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Asbestos and asbestosia S

Very broadly it can be said that current friction materials, whether they be disc
brake pads, passenger car and commercial vehicle brake linings or clutch facings,
contain 50 per cent chrysotile asbestos. The new trends of development, particutarly
in the ficlds of disc brake pads and commercial vehicle brake linings, indicate that the
percentage of asbestos included in the mix is likely to decline, Some new materials
now contain approximately 40 per cent asbestos, and newer mixes can be foreseen
with an even lower percentage, probably down to a minimum of 30 per cent. The
pads for disc brakes require less asbestos fibre than conventional drum brake linings.
It is estimated that more.and more passenger cars produced in the U.K. will in future
be equipped with disc brakes, particularly on the front wheels,

THE BIOLOGICAL EFFECTS OF ASBESTOS

The variation existing in the biological cflects of the different types of asbestos
is the subject of considerable interest and: research, and the extent to which the
physical and chemical characteristics of the asbestos itself influence biological effects
is being investigated. The role of trace elements and contaminants associated with
the fibres has also to be considered.

The chief biological eflects of asbestos are confined 10 the lung and the pleura, or
lining of the lung and chest cavity, and to the peritoneum, or lining of the abdominal
cavity. A few cases of skin corns have occured in asbestos workers, but these are
becoming much less common,

All types of asbestos, if inhaled in fairly high concentrations over a considerable
period of time, may cause fibrosis of the lunps. This disease, called asbestosis, con-
sists of thickening of the lung membranes with resultant stiffening of the tissues and
interference with oxygen uptake, The interference with gas transfet is the reason for
the shortness of breath which causes the disability associated with asbestosis.

The amount of exposure required to produce fibrosis of the pleura, with or without
calciumn deposition in the scars, is more debatable. It may be that shorter, less
concentrated exposures, particularly in youth, leave this mark upon the pleura. In
any event this particular effect of asbestos inhalation causes little or no disability in
itself.

Exposure to asbestos may lead to further complicalions, e.g., heart failure, cancer
of the lung, or, rarely, 1o malignant changes in the pleura or peritoneum, known as
mesothelioma, Cancer of the lung has been shown to be more common in asbestos
workers who sraoke, just as it is in the general population. Mesotheliomas are very
uncommon throughout the world, but in some areas they have been associated more
frequently with exposure to crocidolite than to chrysotile, amosite or anthophyllite.
The rcasvns for this are at present obscure, but are being sought intensively by

investigatots in many different countries,
[ ]
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HYGIENE STANDARDS FOR ASBESTOS*

S. A. RoacH
London School of Hygiene and Yropical Medicine, Keppel Steet, London W.C.1.

As LONO us there js any airborne asbestos dust in the work environnient there may
be some small risk to health. Nevertheless exposure up to certain limits can be
tolerated for a lifetirne without incurring undue risks.

A hygiene standard for asbestos wag published in the U.K. by the Ministry of

‘L.abour in 1960 and was taken from the annual list of Threshold Limit Values of the

American Conference of Governmental Industtial Hypienists (ACGIH) (Committee
on Thieshold Limits, Annually).

‘the British Occupational Hygiene Society fonned a Hypene Standards Com-
mittee in 1965 to advise on hygiene standards. This Conmiitiee recommends the use
of the ACGIH list of standards and supplements this with critical examinations of
ACGIH and other standards considered unsatisfactory by British workers. The
Hygiene Standards Comrmittee has expert Sub-Committees, each of which is con-
cerped with a specific standard. There is a sub-committec on asbestos dust in ait,
one on trichlorocthylene vapour and its urinary metabolites, one on airborne vegetable
dusts in the textile industry, another on noise criteria for hearing conservation and
two new ones are coming into being; on cadmium oxide fume and silica dusts in air.

" It is important to take into account the econotnic consequences of any recom-
mendations made as well as the benefits to health, and this is one reason why on each
of these Hygiene Standards Sub-committees, scientific and miedical experts from
industry are included, The value of a standard rises in proportion to the number of
people who become protected by it. A particular advantage of direct industrial
representation on hygiene standards commiittees is that the industry more readily
identifies itself with the standards recommended.

The Hygienc Standards Sub-committee on Asbestos, under the Chairmanship of
Professor Lane, has developed new hygiene standards for airborne chrysotile dust
(LANS et al., 1968). These were based on the results from a medical and environ-
mental study at an asbestos textile factory in England, in which investigations were
made on 290 of the 1nen employed at this factory in the period of 1933~1966.

The Sub-commitiee considered that the degree and nature of the risk associated
with the standards should be specified and the method of the derivation of the stan-
dard from the daty prosented should be described in detail, It was also considered
that the standards shiculd give prominence to the gradually increasing risk in relation
to the concentration vuther than to the single figure threshold concept. Open recogni-
tion should be given 2o the possibility that people might be sdversely affected, even

°This paper was orizinaily presented at 8 Conference on Exposute 10 Asbestos during Brake and
Clutch Maintenance, helil at Brevitwood, Essex, March, 1969,
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when the recommended standards of air cleanliness are maintained, It was recognised
that to protect the hypersusceptible workers environmental control would have to be
supplemented with medical examinations, .

It was evident from the data made available to the Sub-committee, and from the
earlier American experience, that when concentration is held constant the prevalence
of asbestosis was highest among those with the greatest duration of exposure, Over
a period of time, dust accumulates in the lungs and gives rise to asbestosis. However,
some of the dust is removed from the lungs, for example, by being dissolved, Con-
sequently, if it is assumed that none is removed and exposure is limited accordingly,
a safety factor is thereby incorporated. The problem of relating prevalence with
concentration and with duration of exposure was resolved by assuming that the
cumulative amount of asbestos remaining in the Jungs from a given exposure is equally
dependent on the dust concentration and on the duration of exposure to that con-
centration.

The asbestos dust concentration had been measured at the textile factory con-
cerned with several diflerent instruments, including the menbrane filter method, in
which the number of fibres longer than § p was counted. The dust concentration to
which different workers had been exposed varied from | fibreen? to 27 fibresfon?
over periods from 10 years to 13 years,

The exposure of an individual was expressed as fibre years;cm’, that is, the product
of the average concentration to which he was exposed during working hours and his
vears of eaposure to this average. A curve was developed relating the prevalence of
asbestosis to exposure expressed in this way. The principles on which this was based
may be explained as follows,

An individual's response to dosc of any foreign substance zan be expressed by a diflerent thr
line (Fig. 1). There is a dose which produces no response whatsoever. This is marked is represente
by the threshold A. If the individual is given progressively higher doses, the response average ran
progresses carrespondingly., The least positive response rmiay be real but merely In a real
undesirable. A higher response may have sensory manifestations. A stil} higher about an ave
response might be associated with observable physiological changes and overt clinical frequency dis
cffects. The highest responses of all would pethaps be signified by loss of conscious- on cither side
ness, or even death. In a 1cal .

The degree of response may be conceived to be measurable objectively on 2 con- Exactly when -
tinuous scale statting at 2ero, and the scales of dose and response could be chosen usually not kr.
to linearise the relationship between them, as in Fig. 1. The dose-response relation- aflected by it
ship could then be described by the slope of the line and the point where the line the size freque
strikes the dose axis. The slope of the line expresses the rapidity with which increases 2810 exposure
in dose produce increases in response in this individual. The stecper the slope the An air qu
rreater the safety factor necessary in practice to allow for the inevitable occasional of men being:
excursions of dose above the maximum desirable. can be made ;

Doses which give 2¢ro 1esponse are never, in fact, known with absolute certainty standard has
since the sensitivity of measurements of response is limited. A response which can costs of air ¢
just be detected in a man corresponds to another and higher dose, shown as threshold A curve
B on Fig. 1. Also, onc is not normally considering just one individual. As with all clinically and
other characteristics of man, the position and slope of a dose-response line varies their years of
frou: one individue} (6 another, Each man's dose-response line is different with a - Fig. 3. Thett

]
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Hygicne standards for asbestos 9

Individuo! response to dosa

Resoonse

Thieshod B

Threshold A
-

Oose

Fto. 1. Individual response to dose.

different threshold dose and a different slope. A particular population under study
is represented by a family of dose--response lines centred around the line for the
average man,

In a real population the threshold dose will vary from one individual to another
about an average value, as in other medical norms. It is to be expected that the size
frequency distribution of threshold doses would be & hump-shaped curve tailing away
on either side of the central value, as shown in the Fig. 2a.

In a rea) field study it is established whether a nian has or has not been aflected.
Exactly when or in what concentration he first developed the characteristic response is
usually not known. A graph showing exposure against the total number of people
allected by it would be a cumulative sigmoid curve, illustrated in Fig, 2b, derived from
the size frequency distribution in Fig. 2a. This tails away down to zero response at
2810 exposure.

An air quality standard is still associated with a small but non-zero probability
vl men being affected by the contaminant in question. The risk of people being affected
can be made as small as one wishes. Zero risk is the vltimate target and an air quality
standard has 10 be a compromise between the costs o!‘ bearing 8 health risk and the
costs of air contaminant control.

A curve was fitted to the data (rom the textile factory on asbestosis, detected
clinically and the exposure in fibre years per cm? of all the individuals under study over
their years of ernployrent up to 1966. The bottom end of the fitted curve is shown in
£i1. 3. The theee soints relate to three of the groups of workers studied. The exposure
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F1o. 3. Response 10 chrysotile asbestos exposure.

is shown on the horizontal axis, expressed in fibre years per cu® and the corresponding
prevalence is on the vertical axis, showing the proportion of people with crepitant
hasal rales.

Basal rales is the earliest clinically dernonsirable eflect on the lung due to asbestos
and there is a steadily incieasing prevalence of basal rales with increase in dust ex-
posure. Only groups with near zero dust exposure show zero prevalence of basal
rales.

A problem arises when it is appreciated that there is no exposure which can be
said to be absolutely free of risk. There is no single threshold exposure held in com-
mon by everyone. There is, consequently, this gradually increasing risk in refation to
exposure. The application of dust control to meet a TLV, an MAC, MAK value, or
other simifar hygiene standard will limit and control the risk but is unlikely to reduce
it to zero. It has to be reinembered that asbestos is very widely used and brings real
benefits to the community at large. A standard could be made so stringent that the
cost of dust control is prohibitive, that the production and use of asbestos ceases to
be economic, production and use is discontinued and the associated benefits are lost,
The benefits gained by reducing the risk of asbestosis through reducing air con-
taminant exposure have to be weighed against the possible loss of direct and indirect
benefits to the community from the use of the material. .

One conclusion from the exposure-response curve fitted 1o the data was that for
an accumulated exposure of 100 fibre years/cm, it is probable that the risk of being
affected to the extent of having early clinical signs will be less than | per cent. That
is, for exawnple, a concentration of 2 fibresfem?® for 50 years of such exposure while
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at work, 4 fibres/ctn® for 25 yeats, or 10 fibres/cm® for 10 years. The British Occupa-
tional Hygiene Society Hygiene Standards Sub-committee on Asbestos expressed the
view that a proper and reasonable objective would be to reduce exposures to below
this level and thereby reduce the risk of contracting asbestosis to less than 1 per cent
of those who have a lifetime's exposure to the dust. For such workers, who may
possibly work (or S0 years, the long terin average concentration to which they are
exposed would need to be less than 2 fibres/cm®. For others, who will be exposed to
asbestos dust in air for shorter periods, the long term average concentration need not
be so low, as long as their exposure will amount to less than 100 fibre years/cm®.

The possibility was considered that short periods of very high concentration for a
few weeks or less might be disproportionately important in determining the risk of
asbestosis. However, the evidence for this was not conclusive and the committee
were satisfied that the risk can be satisfactorily expressed with respect to an average
concentration over 3 months and can safely be kept below 1 per cent by ensuring that
# man's accumulated exposure does not tise above 100 fibre yearsjem®,

The exposure measured by making fibre counts on menbrance filter samples can
be converted into cxposure measured with an impinger, the American method, by
examining the results of side-by-side comparisons of the two instruments. Such
comparsisons made by the United States Public Mealth Service in asbestos textile
plants have shown that an accumulated exposure of 100 fibre vears/em® corresponds
to 15 million particle years/ft* by standard impinger methods (Aver, LYNCH and
FanneY, 1965). The present American Threshold Limit Value is a concentration of §
niillion particies/ft* (mp/ft*) which, if it persisted, would result in an accumulated
exposure of 250 million particle years/ft* over 50 years.

These American hygiene standards, called Threshold Liniit Values, are a system
for summarising published information on air contaminants in a convenient form
for the day-to-day practice of industrial hygiene. The present American standard
for 8-hr averages is thus L7 times higher than the British standard for 3 monthly
averages. However, there is a published intention to revise the American standard
in view of recent knowledge.

tHowever, the difference between the American and British standard is not pri-
marily due to conflicting evidence on the adverse aflects of asbestos. It is because of a
diflerent attitude now adopted over the degpree of protection which ought to be
given against asbestosis,

The Anierican Threshold Limit Value of § mp/ft® was recommended by Dreessen
and his co-workers in 1938 after studying 541 employees in 4 asbestos textile plants
where massive exposuras to chrysotile occurred (DResseN ef al,, 1938). Only 3 doubtful
cases of pneumoconiasis were found at the time of the study in those exposed to dust
concentrations undee § mp/{tY, whereas numerous well-marked cases were found
«bove 5 mp/fe,

A conference held in 1965 on the biological eflects of asbestos cailed attention to
the very seal probability that the 5 mp/R* limit recommended by Dreessen is inade-
quate to give complicte working-lifetime protection against all forms of asbestos
(ScrALL, 196S5). Medical data on which the limits had been based were inadequate;
mote than half of the asbestos workers studied by Dreessen and his co-workers were

under 30 years of age and thus had insufticient exposure time for much asbestosis to
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Juns 5, 19’3
Nr . Hombach D-M¢/30K)
Mr N. Cordon 1/451

Subject: S{POSURZ TO ASDE3IV3 DURING BRAKE CLHANING

The Ford of furope Jarvics dapartment are considering approved
o-juipnsnt for Juropaan Dealers inoluding items for the control
of the dust produosd whan brake drums are blown out,

In Ford of Britain there has basn some use of items like the
Drumolene unit shown on the attachad lsaflet and we are about
t2 conduct some further teats of their efficiency and of their
ability to comply -rith Hational legislation. '

1 should bs interastad to know vwhether in Ford of Germany you
hnva legia)tion which appliea to brake—irum cleaning ~nd
wthether thers are any piecss of equipnent for dust control
vhich are approved by Govarnrent Agencies.

. A
S0 I
) \ ’“/. 2 'Bm"L
i {

/
Dr Do 3, Hickish
Industrial Hygiene poocialiat,

1/163  94-3330.

TNC.
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July 5, 1978

Dr.D E Hickish 1/163

oc N R Gordon

Subject: Exposure ‘to Asbestos during Brake Cleaning

A demonstration of the Drumclene brake dust extraction system has
been arranged with BT Sales and Services Ltd, thé manufacturer of
the equipment, It is scheduled for 10.30 on Tuesday, July tt

in the Warley Basement Garage. Please advise the ndme and
extension of the Industrial Hygiene representative who will be
attending the meeting. '

In addition, we have a prototype equipment from another supplier
that can be studied afyer the Drumcleme representative has left.

1/

P J Hinton
European Service
1/451 84:3121
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Juy 17, 1978
- Mr PoJ, Hinton 1/451
cos Mr il. Tordon 1/451

‘ ' 3ubjoots  ZXPOIRE 70 ASBESTOS DUIP DURING BRAKS CLEANING

A3 rajueatei the demomatration of the Drumclene brake dust extraotion
sydten by the B,T. 31les anginesr was attended on July 11 1978,

While the 2nginser wea dsmonatrating the ole~ning ~bility of the
omirment on the re~r broka a3senbly of 2 Cortina, a high intenoity
1light bewa, aa described in the Schelule of the Certificate of
Approval No. AP 1 2363 of the Asbestos Regulations 1969, was used
{t0 acgess the oontaimment of the dust by the eyuipment.

Mo du3t a3 geen to escipe from the equipment during the cleaning,
inlictingy that thore should be no hazard to health {f this
equipment goes into sorvice in the dealershipse.

,! L
RPN GRA P
5?7 ReJs Croo'zes
(| rnwetei~l lyglene Analyst,

1163 84-2452

”
g

80061222 LP.Q
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The 2.7, DRUMGLENE |

With a view to reducing the health hazard from dust and asbestos particles when cleaning
out vehicle drum brake assemblies we are proud to offer our range of ‘Drumclene’ Equipment

as illustrated herein.

«

‘Drumclene’ enébles the effective method of Air Blast Cleaning to

be employed in total safety.

The ‘Drumciene’ is a light-weight steel cylinder, spigot
mounted on to a detachable sub-frame which is fitted
with fully rotating castors.

The spigot attached to the base of the cylinder is 11"
diameter which enables the ‘Drumclene’ to be mounted
on a standard Trolley Jack for height adjustment if
required. Trolley Jack adaptors are available which, when
fitted. increase the spigot diameter to 1§”.

The vehicle end of the ‘Drumclene’ is partially enclosed by
a segmented diaphragm which forms a dust seal behind
the backplate of the exposed brake mechanism when the
unit is in position.

A fabric sleeve with elastic wrist band enables the operator
to handle the press-button air gun inside the unit.
Large shatterproof viewing panels are incorporated in
both models.

HFM - 005810

Whilst the unit is complete within itself, it is necessary to
connect to a standard air-line supply via the }" BSP
Socket mounted towards the rear end of the unit.

The blast of air.on to the exposed brake mechanism within
the ‘Drumclene’ is sufficient to dislodge the majority of
dusts, etc., but in extreme cases it may be necessary to
distodge any solidified matter with a stiff brush. All dust
and solids are then drawn through the bottom outlet of
the unit, which is designed to accept most Industrial
Suction Cleaner hoses up to 23” bore by use of the
push-fit reducing adaptor supplied.

Suction Cleaner spacifications are noted on the opposite
page. but whatever their capacity we recommend the y~
of a type having bag collection and additional filtratk:)
suitable for handling dust and asbestos particles.

¥ eadn it

W e

‘%
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This model is designed to accommodate
a wide range of vehicles with drum brakes

in the 7° to0 12" diameter range. D
A single sleeve situated in the rear end
of the cylinder enables the operator to
complete the cleaning process with U
efficiency and safety.

In some cases, drum brakes are serviced D D
and cleaned whilst the vehicle is in an ‘
elevated position, i.e. on a vehicle lift.
In these cases we recommend the use
of a high-lift stand (Part No. BT200/175),
as illustrated on the opposite page.
Whilst the general requirement of a
suction cleaner is autlined in the intro-
ductory paragraph it is essential that for
use with the BT200 the cleaner must
have. in addition to filtration etc., a
minimum airflow of 50 CFM with its
hose connected.

Designed for use on the larger diameter
drum brakas found on commercial vehicles
etc. with back plates in the 12" to 19”
diameter range.
Two access sleeves are fitted as standard
to this model, but if necessary a third
sleeve can be fitted to the centre of the
. circular rear window. If ordered with this
sleeve fitted the model number becomes
BT 416.
This third sleeve affords additional access
when the ‘Drumclene’ is used on drum
brakes of greater depth than standard,
e.g. Double Whee! Assembilies.
in some cases it has been found that
Fleet users only handle a specific drum
size, for example 177 diameter. In these ' :
instances we are able to offer special ) i
size diaphragms solely for Fleet use.
It will be. appreciated that a suction i
cleaner for use with the BT400 has to . i
have a larger air-flow than that used on 3
the smaller model, therefore we re-
commend a cleaner capacity of 35/100
CFM in addition to the filtration require-
ments mentioned previously.

P tpnt e e

8006 . 1225

.
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. Spare-Parts List

Spare Part Code Number

Description BT 200 BT400 BT200MKil BT 400 MKIi
Top Window 8T200/101 87T200/101 8T200/120 B87200/120
Sealing Strip, Top Window — — BT200/121 - BT200/121
Rear Circular Window — BT400/101 — 8T400/125
Sealing Strip, Rear Circular Window - — — BT400/126
Rear Window, C/W 3rd Sleeve —_ B87400/116 — B8T400/116
Fabric Sleeve BT200/102 BT200/102 BT200/102 BT200/102
Sleeve Retaining Clip 8T200/103 8T400/103 87200/103 BT400/103
Castor 8T200/111 BT200/111 8T200/111 B8T200/111
Thumb Screw 5/16" W BT200/113 BT200/113 87T200/113 BT200/113
Diaphragm Complete B8T200/116 87T400/115 BT200/115 BT400/115
Air Line Assembly BT200/108 B7400/108 BT200/108 BT400/108
Outlet Reducer DG271 DG271 DG271 DG271
Diaphragm Elastic C/W Clip B8T200/105 8T400/105 B8T200/105 B8T400/105

When ordering spares please quote Description and Part Number

Agent's Name and Address

HFM - 005812

B.T. Sales & Service Limited

Huntingtower Road Sheffield S11 7GR
Telephane 685021 & 661424 (STD 0742) :

8006 1226
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. TRANSCONTINENTAL No.6
SERVICE BULLETIN = oue sitiemrons

c'l'euhn to: | Service Mansger | Parts Manager Foreman Receptionist Tochnleloﬁ.
Section: = 52 Maintenance ' ' ‘Sequence No._1_
Model: All Models
SUBJECT: ASBESTOS )
NOTE: ASBESTOS DUST IS DANGEROUS TO HEALTH IF INHALED
Asbestos dust as found in brake drums/disc brake calipers must not be ‘blown-out’ with an air line, as it
can be injurious to health if inhaled. A vacuum cleaner, brush or rag must be used with care to remove
“ any dust from brake drums or calipers. . ‘
Any process, involving the cutting, filing, machining, etc of asbestas materials, must be carried out using
suitable extraction equipment, or with the use of personal protective equipment or face mask.
Dust from any of these operations should be collected in a sealed bag for disposal.
Cleaning equipment to suit these conditions can be obtained from
B T Sales and Service Ltd :
Huntingtower Road
Sheffield S11 7GR
England
in case of difficulty dealers situated in locations outside the UK may direct enquiries to:
‘MDA Staines ‘
Overseas Purchasing Service 1/231
Ford Motor Company Ltd
- Eagle Way
Warley, Brentwood
Essex CM13 3BW
' England
\

Registered No. in Grest Britain 235446 Registered Office, Eagle Way, Brentwood, Essax. CM13 38W
© Ford Motor Company Lid. 1978 Printed in England

8006 1227
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|:A|| | 1968 series
SERVIGE LETTER LR

EXPOSURE TO ASBESTOS DURING THE SERVICINC OF BRAKES

A recent exercise was carried out by the Ford Motor Company Lid., Medical Services on the
above subject. The following is a passage drawn from the conclusion of the report on the
exercise;

“On the environmental and analytical evidence obtained it does not appear that a significant
hozard to health should occur during brake drum 'blow~out' in a typical dealer passenger car
repair shop®.

However, it is desirable that inhalation of dust during brake cleaning should be minimised.
This could be done by wiping-out brake drums with a clean absorbent cloth free from oil or
grease or a cloth lightly impregnated with carbon tetm-chlonde (CTC) instead of using an air
line to blow-out the drums.

Similarly, care should be taken when blo_wir;g out the gearbox bellhousing or clutch disc.

In any event workshop personnel should be advised that in large amounts asbestos dust is injurious
to health and its inhalation should be avoided wherever possible.

e 17

By SERVICE — CAR DIVISION
=~ FORD MOTOR COMPANY LIMITED. WARLEY. ESSEX.

i
i
:
i

8006 1229
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T TECHNICAL SERVICE BULLETIN Dats 11 NOVEMBER 1977§
i ¥ CAR AND LIGHT COMMERCIAL

Circulate to: | Service Manager | Parts Manager | Foreman | Receptionist Technicisns X

Section: 12

* Model: Escort ‘75 onwards with front drum brakes

b e v

Subject: WATER INGRESS INTO FRONT DRUM BRAKES

This Bulletin details a rework procadure to be carried out on the front drum brakes of Escort ‘76 omnamsl

: vehicles in any instance of water ingress into the front drum brakes, where there is no obvious resson for

=3 wamrenwy,la.dutorudordamawdbmlahaekplmThaproceduredamilsf‘tmmtofawaterwieid
ﬁ to each front brake back plate

R N

" Service Instructions:

Possible symptoms of water ingresu into the front drum brakes are a tendency for brake pull to oceur 5
after the vehicle has been driven for an extended period under very wet road conditions. ' .
vy
t

Vehicles may only be reworked as described below after a chack by a senior member of your workshop =t
staff has eliminated all obvious reasons for water ingress.
Rework Procedure:

1. Rsise front of vehicle and support on axle
stands.

2. Remove front hub cap, wheel.and hub and
drum assembly from one side of vehicle.

3. Remove brake shoes and retracting springs.
4 Brush dust froni back plate and drum.

AT e L e 1T

Fig. 1. imﬁllsﬁmofmmm

| | | i
L& Pwﬁon ‘water shield behind back plate by {all dimenisions in m.u.mm

;  fiexing it past the suspenaion strut, ensuring
; __that itis concentric with'the brake back :
—-phyte, Ciirg must be taken to enture the

: hknhoaisnotdamaged.lthmﬁal

i - that the drain siot, which should be 6 mm

: wida, is at the bottom when the vehicle is '
on level ground. 2!

8. Clamp water thield in position on back plate. . A

X
ks

i
[
:
o,

0£21 9008

Continued overlesf

. Registered in England: No. 235446, Registered Office: Esgle Way, Brentwood, Essex. CM13 3BW §
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@ ‘ BRAKING SYSTEM

" 4 . lnspect brake discs and pads for signs of wear F
and damage, Fig. 6.

Brake pads should be renewed if they are
below the minimum safe thickness, 3 mm
(3 in.) or if they are the cause of braking
problems.

NOTE : Brake pads should always be replaced
in sets of four.

5. Replace road wheels.

6. Remove jack, tighten wheel nuts, replace nut
caps (where fitted), remove chocks.

7. Press brake pedal firmly once or twice to allow
pads to settle in. o2f2 AL
Fig. 6. Disc and Caliper assembly.
4
Examine rear brake shoeé for wear.
1. Remove nut caps (where fitted), loosen wheel
nuts, chock front wheels, and jack up rear of
car. ®
2. Remove rear road wheels and brake drums. 8
) o -
3. Check condition of linings. D3
There should always be at least 1,5 mm n
(0.060 in.) depth of lining material on bonded ‘..‘: -
linings. In the case of riveted linings, they may :
be worn down to within 1 mm (0.040in.)
of the rivet heads.
4. Remove any loose dust from drums and | .
. e iy e
linings. iB12i5 )i
NOTE : Never inhale dust from brake linings. Fig. 7. Rear brake assembly.
Asbestos dust when inhaled can be injurious to
heaith.

November 1974 ESCORT ‘76 ONWARDS: SECTION 12-6
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- @ BRAKING SYSTEM

- s - ooy

Care should be taken if blowing out dust with
an airline. Unless eye protection. a respirator, .
and a well ventilated bay are-avaitable, a brush 1
or rag should be carefully used to remove any H
dust

5. Examine self-adjusting mechanism and ensure )
it is operating correctly. If rear brake self-adjust |
mechanism is not functioning cotrectly, the :
cause should be established and dealt with. |
The brake adjusters should not be adjusted :
manuatly. :

NOTE: The seif adjusters operate off the foot i
- brake, not handbrake mechanism.

Refit brake drums and road wheels. . gli2li T ' n
7. Remove jack from car,- tighten wheel nuts, Fig. 8. Handbrake lubrication points.
replace nut caps (where fitted). and remove
chocks from front wheels.
Lubricate handbrake cable linkage at the points
shown in Fig. 8. .
1. Ensure that traverse rod is well greased where
it passes through its retaining brackets.
2. Thoroughly grease all clevis pins using a
lithium based (EM-1C-18) grease. Adjust
handbrake linkage if necessary.
For the correct adjustment procedure refer to
Operation 12 662.
-
o
M~ ]
K
. --
o
“.
November 1974 ESCORT ‘75 ONWARDS: SECTION 12-7
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BRAKING SYSTEM

Examine rear brake shoes for wear.

1.

2.
3.

»

o

Remove hub caps, loosen wheel nuts, chock

front wheels, and jack-up rear of car.
Remove rear road wheels and brake drums.
Check condition of linings.

There should always be at least 1.5 mm
{0.060 in.) depth of lining material on bonded
linings. In the case of riveted linings, they may
be worn down to the rivet heads.

Blow out any loose dust from drums and linings.
NOTE: Never inhale dust from brake linings.
Asbestos dust when inhaied can be injurious to

_ health.

Care should also be taken if blowing out dust
with an air line. Unless eye protection, a
respirator, and a well ventilated bay are avail-
able, a brush or rag should be carefully used to
remove any dust.

Examine self-adjusting mechanism and ensure
itis operating correctly, with particular reference

‘to carrect handbrake cable adjustment.
If the rear brake self-adjust mechanism is not

functioning coirectly, the cause should be
established and dealt with. The brake adjusters
should not be adjusted manually to compen-
sate for poor self-adjust operation.

Refit brake drums and road wheels.

Remove jack from car, tighten wheel nuts,
replace hub caps, and remove chocks from
front wheels.

Lubricate hand-brake cable linkage, Fig. 7.

1.

Ensure that longitudinal and transverse cables
are well greased where they pass around

pulley.
Thoroughly grease all clevis pins.

D 12i6 Gﬂ | @ -

Fig. 6. Rear brake layout.

{of2f7 Moo

Fig. 7. Handbrake lubrication points.

January 1974

HFM - 005819
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BRAKING SYSTEM'

Examine rear brake shoes for wear.

" 1. Remove nut caps (where fitted), loosen wheel
nuts, chock front wheels, and jack up rear of
vehicle.

2. Remove rear road wheels and brake drums.
3. Check condition of linings.

There should always be at least 1,6 mm (0,060
in) depth of lining material on the linings, ‘A",
Fig. 6.

Remoave any loose dust from drums and linings.

NOTE: Never inhale dust from brake
linings. Asbestos dust when inhaled can
be injurious to health. Do not blow cut
with an airline. A vacuum cleaner, brush
or rag should be used to carefully ramove
any dust. Any dust should be contained
in a sealed bag for disposal.

>

Fig. 6. Brake lining wear.
A - Lining thickness.

5. Examine self-adjusting mechanism and ensure
it is operating comectly. If rear brake self-
adjust mechanism is not functioning correctly,
the cause should be established and dealt with.
The brake adjusters should not be adj usted
manually.

6. Replace brake drums and road wheels.

7. Lower vehicle to ground, remove jack, finally
tighten wheel nuts. Replace nut caps (where
fitted) and remove chocks from front wheels.

NOTE: Brake pads or shoes should be
replaced in sets of four. On no account
should only ono or a pair of pads or shoes
be replaced.

Fig. 7. Brake shoes in situ. (Girfing 8,0 in shown.)

e

Lubricate and adjust the handbrake mechanism if
necessary. Ensure that cable follows its correct run
and is comectly located in its guides and all pivot
points are lubncated and operating freely, Fig. 8.

For the comect adjustment procedure refer to
Operation 12 662,

coens U |
Fig. 8. Handbrake cable assembly.

September 1976 TAUNUS °76/CORTINA ‘77 ONWARDS: SECTION 12-7

HFM - 005820



BRAKING SYSTEM

GENERAL NOTE

Every 60000 km (36,000 miles) establish the
advisability of renewing brake cylinder seals, flexible
“hoses and hydraulic fluid.

Brake system components must be kept claan of any
foreign matter. If necessary any hydraulic com-
ponents should be washaed in clean brake fluid,
industrial alcohol or methylated spirits to remove any
foreign matter and dried with a clean non-fluffy
cloth. Do not use a mineral basa fluid such as petrol,
paraffin, etc.

Brake fluid must not be allowed to coms into contact
wlthbmkopads/shoosorwimdlacotdmmwm

SPECIAL SERVICE TOOL RECOGNITION

Due to the complexity of braking systems, when
renewing or overhauling components, care must be
taken to ensure that only comect parts are fitted.

Any brake fluid accidentally spilt onto a painted
surface must be cleaned off immediately using
cold water to prevent damage to paintwork.

ote: Never Inhale dust froms brake linings.

dust when inhaled can be injurious

health. Do not blow out dust with an airfine.

vacuum cleaner, brush or rag should be

fully used to rentove any dust. Any dust
d be contained in a seaied bag for dispo-

British European German - o
Sourced Sourced Sourced . - Tool Name
Dial indicator holding.. ...
fixture

Gv-3311

Motncdnal indicator.
. geuge

GE-2034

Stide hammer

15-011
Adaptor (usad with
slide hammer)
CP 3072-4A
171228
" S.eptembar 1976 TAUNUS 76/CORTINA ‘77 ONWARDS: SECTION 12-8

HFM - 005821
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" BRAKING SYSTEM

Front brake pads and discs
1. From undemeath the vehicle visually inspect
brake pads for signs of wear using a suitable
mirror, Fig. 15. if thickness is less than 1,5 mm
(0,060 in.), renew pads. Refer to Operation
12 233.

Rear brake shoes
1. Remove rubber plug from rear brake carrier
plate, Fig. 17. Aperture is adjacent to leading
shoe which is subject to faster wear rate than
trailing shoe.
2. Visually ingpect condition of linings using a

lamp. There should always be at least 1,56 mm
(0,060 in.) thickness of lining material, Fig. 16.

NOTE: it may be necessary to scrape off paint
from edges of brake lining and shoe with the
blade of a screwdriver or similar instrument.

3. Replace plug.

Fig. 16. Checking brake pad wear.

.-

At extended ”aotvleo pé;iods. the 'following
maintenance items may be required.
Hydraufic fluid and seals :

1. Every 3 years or whenever the disc brake pads .
are renewed for predominantly Alpine condi-
tions establish the advisability of renewing

, ft;r?:.o cylinder seals flexible hoses and hydraulic
u

Rear brake shoes

1. Loosanmwhednuh,chockﬁomwheelsand
raise rear of vehicle. Fltexlammls.

2. Remove rear road wheeis and brake dmms

3. Check condition of linings.
" There shoutd glways be at least 1,6 mm (0 060
in.) tjl;mh of lining material on tho“llnings. ‘A

6. Replace brake drums and road whasls.

7. Lower vehicle to ground, remove jack, finally
tighten wheel nuts, and remove chocks from

front wheels. . -
Fig. 17. Rear brake shoe viewing aperture.
- NOTE: Brake shoes should bo repiaced
L in sets of four. On no account should only
¢ one or a pair of shoas he replaced.
! Octobaer 1977 . FORD GRANADA ‘78 ONWARDS: SECTION 12-11
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12 247 4 PISTONS FRONT CALIPER - REMOVE AND
INSTALL (caliper piston housing removed)

SPECTAL SERVICE TOOLS REQUIRED: NONE

To Remove

1. Disconnect flexible hose from chassis end,
blank off pipe to prevent excessive fluid
loss, and disconnect wear sensor wire from
loom. Remove brake pads as described in
operation 12-233. Fig.27.

2. Using low hydraulic or air pressure carefully
push out piston from cylinder. Position a
suitable spacer {wood) between piston and

. housing to prevent piston from flying out and
damaging piston face.

3. Hook out piston seal and dust cover. Wash
piston and cyl inder bore in commercial
.alcohol, methylated spirits or apgroved brake
fluid. Ensure pistons and their bores are
free from score marks.

To Install

4. Refit piston seal and dust cover into cylinder
bore. Stretch dust cover over piston and
assemble piston into cyl inder bore.

5. Refit brake pads to caliper, refit piston
housing to anchor plate, reconnect hydraulic
flexible hose. Reconnect pad wear sensor
Toom. '

6. Bleed brakes and check for leaks.

sH2i28 T al

: £1g.28. Remove leading shoe. '
12. 285 SHOES g REAR BRAKE ~ REMOVE AND INSTALL (left hand brake fllustrated)
. ~ ONE, SIDE

SPECIAL SERVICE TOOLS REQUIRED: NONE

CAUTION: BRAKE DUST WHEN INHALED CAM BE
© T INJURIOUS TO HEALTH,

My

To Remove \&

Left Hand Brake 11lustrated

‘Da i524°9008 f

1. Remove spring clips securing brake drim to A ;
shaft, release handbrake and pull off drum. I !
2. Remove leading shoe hold down spring and ARG~ g :
clip, unhook shoe from anchor and wheel N s O . i
cyl inder, detach springs and remove shoe. \\' :
Fig.28. ~ & 2
~
3. Remove hold down clip and spring from trailing. . i
shoe, swing shoe and handbrake lever out to Sh2,3t T Y
detach cable, Fi1g.29. Remove self adjuster
from shoe. Fig.29. Detach handbrake cable from relay arm.
’ : A - Hand brake cable fixing
(left hand brake illustrated)
July 1982 ' © FORD SIERRA: SECTION 12-16

HFM - 005823
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SERVICE ADJUSTMENTS AND CHECKS (cont'd)

The thickness of the pad is indicated by the
distance the band is from the bottom of the

" sliding assembly. When the band is visible past
the bottom of the sliding assembly as in Fig.19
‘8", then both brake pads require replacing.

Examine rear brake shoes for wear. -

Remove rubber plug from rear brake carrfer,
Fig.20. 1t may be necessary to scrape off a
sufficient amount of paint from edge of brake
1ining and shoe with the blade of a screwdriver or
a similar object. Visually inspect condition of
linings using a lamp. Replace plug.

" There should always be at teast 1,0mm (0,040 in)
thickness of 1ining material on the shoe.

The inspection aperture {s adjacent to the leading
brake shoe which nomally wears at a faster rate
- than the trailing shoe.

NOTE: Never inhale dust from brake 1inings.
Asbestos dust when inhaled can be injurious
to health, Uo no ow out dust w an
atrline. A vacuum cleaner, brush or rag
should be carefully used to remove a
dust.  Any dust should be contalined Ii!n a

sealed bag for disposal.

NOTE: Brake pads and shoes should always be
replaced in sets of four. On no account
sbould only one or a pair of brake pads or

shoes -be’ replaced.

Lubricate handbrake cable linkage at the points
showm in Fig.21.

1. Ensure that handbrake cable is well greased
where {1t passes through its retaining gquides.

2. Thoroughly grease all clevis pins using a
11thium based grease. Adjust handbrake
linkage 1f necessary. :

3. Thoroughly grease pivot of equaliser link.

For the correct adjustment procedure refer to
Operation 12 662.

F12150

Fig.19. A - Indicating band, showing inner pad
requires replacement

B - Indicating band, showing outer pad
requires replacement

F1214

Fig.20. Location of rear brake shoe inspection
aperture plug.

F2190 mn

Fi9.21. Handbrake lubrication points.

December 1981

HFM - 005824
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GENERAL NOTE

hydraul ic fluid.

Every 3 years, establish the advisability of renewing brake cylinder seals, flexible hoses and

Brake fluid 1s hygroscopic (1.e. absorbs mofsture from the atmosphere), and this can reduce its

effectiveness to a level that can be significant in severe operating condfitions.

Therefore, only clean

un-used brake fluid from a closed container should be used to top-up the brake master cylinder.

Brake system components must be kept clean of any foreign matter.
components should be washed fn clean brake fluid, industrial alcohol or methylated spirits to remove

any foreign matter and dried with a clean non-fluffy cloth.

petrol, paraffin, etc.

1f necessary any hydraulic

Do not use a mineral base fluid such as

Brake f"lutd must not be allowed to come into contact with brake pads/shoes or with disc or drum

surfaces.

be taken to ensure that only approved parts are fitted.

Due to the compiexity of braking systems, when renewing or overhauling components, care must

Any brake fluid accidentally spilt onto a painted surface must be cleaned off fumediately using cold
water to prevent damage to pqintwork. .

NOTE: Care ghould be tak 3 avoid thanng dust_from brake 1inings. Asbestos dust when inhaled
ajurious . 0 not blow ou st w an atriine. A vacuum cleaner, drush or
R ra QU

g9 » CII‘E'U”_Y used to _remove any dust. ‘RY dust should be contained In a sealed Eg
or

spossal.

SPECIAL SERVICE TOOL RECOGNITION

Toot Name

Dial indicator
holding fixture

)

Metric dial -
ind{cator gauge

- Igauge-

- Pad wear checking

" GE-2031

Piston spreader*

FI12162(N . N

® This s a proprietary tool available from suppliers such as 'V.

© GE-2031) -and their agents.

6524 "9008

Loewener’ (under tool number

4

04

December 1981

HFM - 005825
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¢ Front brake pads and discs

1. From underneath the vehicle visually inspect
brake pads for signs of wear, Fig.16. If
thickness is less than 1,5 mm (0,060 in),
renew pads. Refer to Operatfon 12 233.

Rear brake shoes

i. Remove rubber plug from rear brake carrier
plate, Fig.18. Aperture is adjacent to
leading shoe which is subject to faster wear
rate than trailing shoe.

2. Vlsually inspect condition of linings using a
lamp. There should always be at least 1,0 sm
(0.04(7) fn) thickness of lining material,
Fig.17. ’ :

NOTE: It may be necessary to scrapé off paint from

edges of brake 1ining and shoe with the blade
of a screwdriver or simflar instrument.

3. Refit plug.
At extended service periods, the following
-maintenance items may be re_quired. .
Hydraulic flufd and seals
1. Every 60,000 kms (36,000 miles) establish the
advisability of renewing brake cylinder seals
flexible hoses and hydraulic fluid.
Rear brake shoes A

1. Loosen rear wheel nuts, chock front wheels and
raise rear of vehicle, Fit axle stands.

2. Remove rear road wheels anid brake drums.
3. Check conditions of linings. There -should

always be at least 1,0 mm {0,040 in) depth of
lining materfal on the linings, ‘A°, Fig.16.

4. Remove any loose dust from drums and 1infings. .

Never fnhale dust from brake 1inings.

Asbestos dust when inhaled can be injurious to

health. Do not blow out with an afrifne. A
vacuum cleaner, brush or rag should be used to
carefully remove ary dust. Any dust shouald be
contained in a sealed bag for disposal.

5. Examine self-adjusting.mechanism. and ensure {t
is operating correctly. If rear brake:seif-
adjust mechanism is not functioning correctly,
the cause should be established and dealt .
with. The brake adjusters should rot be
adjusted manually.

6. Refit brake drums and road wheels.

7. Remove axle stands, lower vehicle to ground,
finally tighten wheel nuts, and remove chacks
from front wheels.

_ NOTE: Brake shoes should be replaced in sets of
. four. On no account should only one or a pair
of shoes be replaced.

F;ig.16. Disc and Caliper assembly.
A - Ustng a mirror to check pad thickness

R

P\

Fi1g.17. Rear brake Vfning wear.
A - Lining thickness

Fig.18. Rear brake ‘shoe viev-dng aperture
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PRE-DELIVERY AMD MAINTENANCE PROCEDURES

SAFETY PRECAUTIONS CONT'D R
. (’ *

o. In the event that a 'wheel free' 1ift 1s not available, and the vehicle is raised using
a8 hydraulic jack, always ensure that:

- The equipment s in good working order.
- The jJack cradle is carrectly and safely positioned.
- The handbrake is ON or al ternatively, the wheels remaining on the ground are 'chocked’

IMPORTANT NOTE: Never raise the front and rear of a vehicle similtaneously with two hydraulic
Jacks.

Never work on a vehicle supported by a hydraulic jack only, always use axle/body stands
positioned correctly.

o. Asbestos dust. (-

 Never inhale dust from brake 1inings or components. Asbestos dust when inhaled can be
injurious to health. Do not blow out dust with an airiine. A vacuum cleaner, brush or rag
should be carefully used to remove any dust present. Any dust should be contafned in a

sealed bag for disposal.’

.. Brake fluid.

Brake fluid must never be re-used. Brake fluid that has been exposed to the air for a
short perfod of t{me must not be used. It should be kept in a sealed container at all
" times. Brake fluid must not be allowed to come into contact with brake pads/shoes or with -
disc or drum surfaces. Any brake fluid accidentally spilt onto a painted surface must be
cleaned off tmmediately using cold water to prevent damage to the paintwork.

o, Battery acid and come_ctions.
IM_!R H0 CIRCUMSTANCES A0D ACID TO A CHARGED BATTERY.

= Actd midumlly spﬂt on skla. clotMng or painted surfms shoulue renuved
i-ndilbly. -

“recenpacting or mtwn sdditional bittery as a starting aid;- tﬁu umw4m
earth cables msr 8 omzc‘rm commv. uegctfve to negative qnd po:tthe ta ;

m'e‘"‘ : A

o. Thermostatically controlled cooling fan.

~NQTE: -To ensure safety whiile working fn the vicinity of the cooling fan, the fan motor should be ‘
disconnacted at the wiring loom multi-plug. }

' i

]

i

Vi
.
I

;,z; 9008

e. Mntifreeze.

- Antifreeze must never be taken internally, If ant{freeze is swallowed accidentally, medfcal
. '

advice .should be sought {mmediately.

- Precautfons should be taken to avoid skin contact with antifreeze. In the event of ' .
accidental spillage onto the skin, antifreeze should be washed off as soon as practicable. :
If clothing fs splashed with antifreeze, it should be removed and washed before befng worn

again, to avoid prolonged skin contact.
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ARC-WELDING - See Welding.

ASBESTOS - See Brake and Clutch Linings and
pads.

BATTERY ACIDS - See Acids and Alkalies.

Gases released during charging are explosive.

Never use naked flames or allow sparks near
charging or recently charged batteries.

BRAKE AND CLUTCH FLUIDS {(polyalkylene

glycols) - See Fire.
éonbustible.

Splashes to the skin and eyes are siightly
trritating. Avoid skin and eye contact as
far as possible. Inhalation vapour hazards
do not arise at ambient temperatures because
of the very low vapour pressure.

" BRAKE AND CLUTCH LININGS AND PADS - See Legal

Aspects.

These {tems contain asbestos, which if
inhaled may cause lung damage and in some
cases, cancer.

The normal handling and fitting of these
{tems should not cause any hazard, but any
drilling, grinding or filing of friction
materials may produce asbestos dust, and
should only bé carried out under strictly
controlled conditions.

The dust in brake drums etc. contains. very

1ittle asdestos but care should be taken to

avoid {nhalation of this dust during

servicing of brakes and clutches. me use of

drum cleaning unfits, vacuum cleaning or damp

wipluz 1s prefarved to the use of afr Jets
ladag-out‘--w

The dust mc-&-comcu- in a sealed
¢ bag and dis| sedumuccordingm
‘lm and 1 atim. :

whaTNr

" aRAZING - sauéum...

CHENICAL mmm.s e:m - See Legal
nspects. :

lcal uterials such as solvents. sealers,
m:im. paiuu resin foams, battery acids,
antifreezes, ‘brake fluids, oﬂs and’ grease
should always be used with caution and stored
and handled with care. They may be toxic,
harmful, corrosive, frritant or highly
ﬂmmable and give rise to hazardous fumes
and dusts.

The effects of excessive exposure tor chemicals
may be iomediate or delayed; briefly
experienced or permanent; cumulative;
superficial; 1ife threatening; or may reduce

11 fe-expectancy.

‘S

Do remove chemical materials from the skin
and clothing as soon as practicable after
soiling. Change heavily soiled clothing and
have it cleaned.

e

Do carefully read and observe hazard and
‘precaution warnings given on material
containers (labels) and in any accompanying
leaflets, posters or other {astructions.
Material health and safety data sheets can
be obtained from Manufacturers.

Do organise work practices and protective
Clothing to avofd sofling of the skin and
eyes; breathing vapours/aerosols/dusts/fumes;
inadequate container labelling; fire .and
explosion hazards.

- Do wash before job breaks, before eating,

smokiang, drinking or using toilet facilities
when handling chemical materials.

Do keep work areas clean, uncluttered and free
oF spills.

Do store according to national and local
regulations.

Do keep chemical materfals out of the reach
of children.

’

DO _NOTS

Do not mix chemical materfals except under

the manufacturers fnstructions; some chemicals
can form other toxic or harmful chemicals; ,
give off toxic or harmful fumes; be explosive
when mixed together. .

Do not spray chemical materials, partlculariy
Those based on solvents, 1n confined spaces
e.g. when people are inside a mu:le.

Oo not apply heat or flame to dmlcal
als except under the manufacturers'
|nchtlons. Some are highly inflammable :

.and soln nyy releese eoxic or Mmfu’l fumes.

Do mt lme oontﬂuers open Fums givea off

can build up to toxic, harmful or explosive
ccmcent.rations. Same fumes are heavier than
atr and will. ax:cmlate in confined areas,
pits etc.

Do not transfer chemical materials to
‘unYabelled containers.

Do not clean hands or clothing with chemical
materfals. Chemfcals, particularly solvents
and fuels will dry the skin and may cause
irrftatfon with dermatfifis. Some can be
absorbed through the skin fn toxic or harmful
quantities.

Do not use emptied containers for other
wmaterials except when they have been cleaned
under supervised conditions.
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ARC-WELDING - See Welding.

ASBESTOS - See Brake and Clutch Linings and
pads.

BATTERY ACIDS - See Acids and Alkalies,

Gases released during charging are explosive.
Never use naked flames or allow sparks near
charging ar recently charged batteries.

BRAKE AND' CLUTCH FLUIDS (polyalkylene
glycols) - See Fire.

Combystible.

Splashes to the skin and eyes are slightly
frritating. Avoid skin and eye contact as
far as possible. Inhalation vapour hazards
do not arfse at ambient temperatures because
of the very low vapour pressure.

BRAKE AND CLUTCH LININGS MD PADS - See Legal
Asmti- b N

These 1tems contain asbestos, which {f
{nhaled may cause lung damage and in some
cases, cancer,

The normal handling and fitting of these
items should not cause any hazard, but any

! drtl"ag - grinding or. filing of friction
- materials.

@2y produce asbestos -dust, and-
should only be carried out under strictly
controlled cmditions.

The dust n brake drums etc. contatns very
11ttle asbestos hut care should be taken to
avoid 1nhalation of this dust durin%e, o
servicing of brakes and clutches. use of
drum cleaning units, vacuum cleaning or damp
wiping is prefmed ho the use of air Sets
for 'Mﬂ'“m PPN LV it

. The dust shoiild be:.callected dn a- mledv
_plastic dag and disposed with cccordtngu .

L. Jaws and regn tom, o

v--}-::m““s'eem&m‘ "-ili;--

cmucn. M'EERIALS GENERAL - See. t.egll
A:pects.

'Cmﬂeﬂ‘nurun suich as-solvents, seaters.

adhesives, paints, resin foams, battery acids,
antifreaxes, brake fluids, otls and grease
should slways be used with caution and stored

. and handled with care. They may be toxic,

hermful, corrosive, irritant or highly
th-ab\e and give rise to hazardous fumes

and dusts.

The effects of excessive exposure to chemicals
may be {mmediate or delayed; briefly’
experienced or permanent; cumilative;
superficial; 1ife threatening; or may reduce
1{fe-expectancy.

po's

Do remove chemical materials from the skin
and clothing as soon as practicable after
sofling. Change heavily sofled clothing and
have it cleaned.

Do carefully read and cbserve hazard and
precaution warnings given on material
containers (labels) and in any accompanying
leaflets, posters or other {nstructions.
Materfal health and safety data sheets can
be obtained from Manufacturers.

Do organise work practices and protective
Clothing to avoid soiling of the skin and

" eyes; breathing vapours/aerosols/dusts/fumes;

{nadequate container labelling; fire and
explosion hazards.

Do wash before job breaks, before eating,
‘smoking, drinking or using toflet facilities
when handling chemical materials.

Do keep work areas clean, uncluttered and free
‘F spn‘ls.

Do store according m natianal and local
regulations.

Do keep chemical mater{als out of the reach
of children.

DO _NOTS .

Do not mix chemical materials except under

manufacturers instructions; some chemicals
can forwm other toxic or harmful chemfcals:
give off toxic or harmful fumes; be explosive !
\men sixad together.

Do not spray chemical matertals, particularly
Those based .on solvents, in confined spaces
e.g. when people are inside a vehicle.

Do not apply heat or flame to chemical

. waterials except under the manufacturers' ,
.. instrtictions. Some are highly inflammadle. . i
- and m may ‘release toxic or harmfu) m.es

m uz luve cmminm ‘open. Fms glven m
114 up. to toxic, harmful or éxplosive .

conccntrat!ons Some fumes are heavier than

atr and vﬂl accumlate in conﬂned areas,

no'nat‘transfer chenical naterials w

unhﬁlled containers,

%{...clm hands or clothing with chemical
ma als. Chemicals, particularly solvents
and fuels will dry the skin and may cause
frritation with dermatitis. Some can be
absorbed through the skin in tox{c ar harmful
quantities.

Do pot use emptied containers for other -. -
!&hls except when they have been cleaned
under supervised conditions,
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ARC-WELDING - See Welding.

ASBESTOS - See Brake and Clutch Linings and pads.

‘BATTERY ACIDS - See Acfds amd Alkalis.

Gases released during charging are explosive.
Mever use naked flames or allow sparks near
charging or recently charged batteries.

BRAKE AND CLUTGH FLUIDS {(polyalkylene glycols) -
See Fire

Cambustible

Splashes to the skin and eyes are slightly
frritating. Avold skin and eye contact as far as
possible. Inhalation vapour hazards do not arise
at mbient temperatures because of the very lov
vapour pressure.

BRAKE AND-CLUTCH LININGS AND PADS - See Legal
Aspects

These {tems contain. asbestos, which {f inhaled may
cause lung damage and in some cases, cancer, '

The normal handling and fitting of these jtems
should not cause any hazard, but any drilling, . --
grinding or filing of ‘friction materials may .
produce asbestos dust, and should only be carried
" out under strictly controned conditions.

The dust in brake drums eu:. contains very llttle
asbestos but care should -be taken to avoid-

[ {nhslation of this dust during servicing of brakes
and clutches. The use of drum cleaning units,
vacuue cleaning or damp wiping 1s preferned t0 the
use of afr Jets for "blowing-out”. .

The dust should ie eouocud in a sealed:
bag and disposed wlth according to loca!
rogulatﬂ_m. T

tastic
s and

Wﬁm 'See uemng._._

cmucn mmms..‘- CENERAL ~See Lagal -~
Aspects

Chemical materfals such as solvents, sealers, -
adhastves, paints, resin:fomms, battery acids,
antifreeze, brake fluids, oils and-grease: shoyld-
alsays be used with cautfon and stored and-handled
with care. -They may be toxic, harmful, corrosive,
{rritant or highly inflammable and give rise to
‘hazardous fumes and. dusts.

The effects of excessive exposure to chemicals may
be immediate or delayed; briefly experienced or
permanent; cumulative; superficial; life
threatening; or may reduce life-expedtancy.

Do's

Do remove chemical materials from the skin and
cTothing as soon as practfcable after soiling.
Change heavily sofled clothing and have it
cleaned.

Do carefully read and observe hazard and

" precaution warnings given on materfal containers

(labels) and in any accompanying leaflets, poster
or other instructions. Material health and safety
data sheets can be obtained from Manufacturers.

Do organise work practices and protective clothing
1’3 avoid sofling of the skin and eyes; breathing
ge ours/aerosols/dusts/fumes; fnadequate container
N1ing; fire and explosion hazards.

Do wash before job breaks, before eaﬁng, saoking. '
drinking or using toilet facilities when handling
chemical materfals. -

Do keep work areas clean, uncluttered and free
of spills.

Do store according to national and local
Fegulations.

Do keep.chemical materials out of the reach of
Children.

D0_NOTS

Do not mix chemica) materials except under the -
manutacturers fnstructions; some chemfcals can &
forn other toxfc or harmful chemicals; give off

. toxic or. harmfu} fues. be expl nsfve when mixed ,

together. i

Do not spray chemical matertals, particuhrly

Those based on solvents, in confined spaces e.g.

when people are Insfdo a vehicle, -

Do’ not amly tmt or ﬂne -] cheltcal ;atertﬂt :
mm tb‘uaa aetws‘ ¢ fastrgcti en?u:;,

Some are highly -iaflamsadle and- sone m,re case:

toxic or hamﬂn famasi i o S

Do not luve contafners open, Fmes gfven off.- -

n balld up to toxtc, harmful -or expl osive
concenmtims. Some fumes are heavier than afr
and uﬂl mumun . confined lr«s. pits eto. - .

e W

Do not transfer chunical mﬁerials to mlabened;
'con%i’nm. _ ‘ :

Do not clean hands or clothing with qhutcﬂs
materials. Chemicals, particularly solvents and
fuels will dry the skin and may-cause irettation
with dermatitis. Some can bg absorbed through
the skin in toxic or harmful quantities.

Do not use emptied containers for other materfals

. ‘except when thay have been cleaned under .

supervised conditions.
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ARC-WELDING - See Welding.

ASBESTOS - See Brake and Clutch Linings and
pads.

BATTERY ACIDS - See Acfds and Alkalies.

Gases released during chargi ng are explosive.
~ Never use naked flames, or allow sparks near
charging or recently charged batteries.

BRAXE AND CLUTCH FLUIDS (polyalk,ylene
glycols) - See Fire

Combustible

Splashes to the skin and eyes are slightly
irritating. Avoid skin and eye contact as
far as possible. "Inhalation vapour hazards
do not arise at ambient temperatures because
- of the very low vapour pressure.

BRAKE AND CLUTCH LININGS AND PADS - See Legal
Aspects -

These items contain asbestos, which if .
inhaled may cause lung duage and in some.
cases, cancer.

The normal handling and fitting of these
{tems should not cause any hazard, but any
drilling, griading or filing of friction

materfals may produce-asbestos dust, and
should only be carrfed out under strictly
controlled conditions.

The dust in brake drums etc. conulns very
1ittle asbestos but care should be taken to
avoid inhalatioir of this dust duﬁngh
servicing of brakes and clutches. e use of
drums cleaning unfts, vacuum cleaning or damp
w‘lp(ng 1s preferred to the use of air Jets

“dlowing-out®. o

The dust should -be-collected in & sealed -
lastic bag and disposed wtth accoréiug to
Taws: mnw ﬂons. i

SRAZING - mﬂram. "

.lh,

CHENICAL mmms - esutm" - See Legal *
Aspects ‘ -

cue-ical uuﬂa]s such as sofvents, sealers,
adnesives. paiuts. resin foams, battery acids,
mtifmzes, brake Flutds, of1s and grease .
should always be used: with caution and stored
and handled with care. They may be toxic, .
harmful, carrosive, irritant or highly
inflaamadble and give rise to hazardous fumes
and dusts.

The effects of excessive exposure to chemicals
may be immediate or delayed; briefly’
experienced or permanent; cumulative;
superficial; life threatening; or may reduce

11 fe-expectancy.

‘Do _not apply heat or flame to cheaical

and some w mle&se taxic or harwful fumes.

‘Do nof.clean hands or clothing with chemical.

D0‘S

Do remove chemical materials from the skin

and clothing as soon as practicable after
sofling. Change heavily soiled clothing and
have {t cleaned.

Do carefully read and observe hazard and
precaution warnings given on material
containers (labels) and in any accompanying
leaflets, posters or other fnstructions.
Material health and safety data sheets can
be obtained from Manufacturers.

Do organise work practices and protective
clothing to avoid soiling of the skin and
eyes; breathing vapours/aerosols/dusts/fumes; -
fnadequate contafner labelling; fire and
explosion hazards.

Do wash before jJob breaks, before eating,
Smoking, drinking or using toflet facilfties
when handling chemical materials.

Do keep wark areas clean, uncluttered and free :
'F spiils.

* Do store according to national and Tocal

Tegulations.

Do keep chemical materials out of the reach
ofF children,

DO _NOTS

Do not mix chemical materials except under .
the manufacturers instructfons; some chemicals -

can form other toxic or harmful chemicals; :
give off toxtc or harmful fumes; be explosfve !

when mixed together.

Do not sprw chemical waterials, partfcularly
Those based on solvents, in confined spaces
e.g. when people are inside a vehicle.

satertals. ewept: under-the manufacturers’ -
‘Some.-are highly. fnﬂm

":::-1-- T Y
s T

Do not. lme contaim open. Fms gim
OFF can bufld up to toxic, hamiful or H
explostve concentrations. Some fumes are .
heavier than atr and will accumlate 1n
conf'lned mas. pits etc. .

‘transfer chemical uateruls to
uu led containers. -- -

""“...-u'-..‘h_-'.._.....,: e

materials. Cheaicals, particuhrlx solvents
and fuels will dry the skin and may cause
frritation with dermatitis. Some can be

- absorbed through the skin in toxic or harmful

quantities.

Do not use emptied containers for other
wmaterials except when they have been cleaned
under supervised conditions.
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SAFETY PRECAUTIONS CONT '0

-

e In the event that a lift/hoist is not avatlable, and the vehicle is raised using a jack, always
ensure that:
- The equipment {s {n good working order.
- The jack cradle s correctly and safely positioned.

The handbrake is fully on or alternatively, the wheels remaining on the ground are ‘chocked’.

IMPORTANT NOTE: Never raise the front and rear of a vehicle simultanecusly with two jacks and never
work on a vehicle supported by a jack only, always use axle/body stands positioned

correctly.
Asbestos dust:

Never inhale dust from brake 1inings or components. Asbestos dust when inhaled can be
injurious to health. Do not blow out dust with an afrline. A vacuum cleaner, brush or rag
should be carefully used to remoVe any dust present..

Any dust extracted should be contained in a sealed bag for disposal. T

Brake fluid:

Brake fluid sust never be re-used. Brake fluid that has been exposed to the air for-a
short period of time must not be used. It should be kept 1n a sealed container at all
times. Brake fluid must not be allowed to come fnto contact with brake pads/shoes or with
disc or drum surfaces. Any brake fluid accidentally spilt onto a painted surface must be
.Cleaned off fumediately using cold water to prevent damage to the paintwork.

. .
Battevy acid and connections:
UNDER MO CIRCUMSTANCES ADD ACID TO A CHARGED BATTERY.

e Acid accidentally spilt on skln. clothing or painted surfaces should be renoved . .
immediately using water. r

¢ When reconnecting or using an-additional battery as a starting ald, the battery live
and'::rth cables MUST BE CONMECTED CORRECTLY negative to negative and positive to
positive.

Compressed air:
Compressed air jets sust never be atmed, eitluue ¢!rectly ar fmmtctly at Y vorson.

Under“‘h@'circusunces should capressed afr be used eo.

-V ory hands. -

= Clean overalls. ..g

~ Remove dust frou brake or clutch components. - ' . g

. 7 ° Lo = Ll o v kg -

1f >
Ant reele kS

¢ Antifreeze contains nonoethylene Glycol and other constituents which are toxic if taken internally]
and can be absorbed in toxic amounts on repeated or prolonged skin contact. j
o

e Precautions should be taken to avoid skin contact with antifreeze. In the event of acc,ldental u .
spillage onto the skin, antifreeze should be washed off as soon as possible with clean water. o

L
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Januarxy 10, 1984

Dr. D. Hickish 1/163

Subject : Reference to Asbestos in Sexvice Publications

Further to our telephone conversation, enclosed please find copies of all
references to asbestos dust contained in Truck (i.e. A-Series Upwards)
Workshop Manuals. Specifically, the extracts are from the following

publications:-

1. Cargo Workshop Manual

2. D-Series Workshép Manual - 1979 onward

3. D-Series Workshop Manual - pre 1979

4. Transcontinental Manual (Updated version of Jan '83)
S. A-Series Workshop Manual - 1979 onward

6. A-Series Workshop Manual - pre 1979

7. Technical Service Bulletin No 3 -~ 1977 Series

8. R-Series Workshop Manual (1970 edition)

9. 1978 R-Series Workshop Manual

Please let me know if you requirxre any further information.

M.R.Noble -
Supervisor - Technical Service

Truck Service
40/537 : Brentwood : 216849

bl o 6
W (277,
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HEALTH AND SAFETY PREcAuTIONS OB

ARC-WELDING -~ See Welding.

ASBESTOS - See Brake and Clutch
Linings and Pads. -

BATTERY ACIDS - See Acids and
Alkaties

Gases relessed dunng charging are
explosive. Never use naked flames or
allow sparks near charging or recently
charged battetes.

BRAKE AND CLUTCH FLUIDS
{polyalkylene gtycols) — See Fire
Combustible.

Splashes to the skin and eyes will be
shghtly wntating Avoid skin and eye
contact as far as possible. inhalation
vapour hazards do not anse at ambient
temperatures bacause of the very low
vapour pressui .

BRAKE AND CLUTCH LININGS AND
PADS - Sce Logal Aspects
Thase items comam asbestos, which f

- inhaled may cause lung damage and

SOMC cases, cancer

The norma! hanaling arvt fitting of these

items should not cause any hazard, but
any dnlling, grindazg or filing o1 r.ction
materials may produce asbestocs dust,
and should nnly be carned out inder
strictly controlied conditions,

The dust 0 brake drums eic cantuns
vary little ashesios but care shouid be
taken 10 avord bialatewny of s duat
duning servicing of brakes and clutchus.
The usi of drum cleaning units, varuiim
cleaning or damp wiping 1s prelerred 1o
the use of awr sts tor ‘Blowing-out”

BRAZING - See Welding

CHEMICAL MATERIALS -~ GENERAL
- See Legal Aspects

Chemical materials such as solvents,
sealers, adhesives. paints, resin foams,
battery acids. antifreezes. brake fluids,
oils and grease should always be used
with caution and stored and handied with
care. They may be toxic. harmful,
cosrosive, irritant of inghly flammable and
give rnise to hazardous fumes and dusts.
The oaffects of axcessive exposute to
chemicals tnay be immadiate or delayed.
briefly experienced or permanent,
cumulative; superhcial, life theeataning
or may reduce life-espectancy

DO'S

Do remove chemical matenals from the

skin and clothing as soon as practicable *
after soiling. Change heavily soiled

clothing and have it cleaned.

Do carefully read and observe hazard and

precuation warnings given on material

containers (labels) and in any

accompanying leaflets, posters or other

instructions. Matenal heaith and safety

data sheets can be obtained from

Mandfacturers. . .

Do organise work practices and

protectiva clothing to avoid soiling of the

skin and eves. breathing

vapours/aerosols/dusts/fumes; inade-
quate container tabelling: fire and

explosion hazards.

Do wash before job breaks, before eating.

smoking, drinking or using toilet facilities

when handhng chemical materials. .

Do keep work areas clean, uncluttered

and free of spills.

Do store according to national and local

regulations .
chemical matenals out of th

Oo keef
reach of children. -
DONOTS

Do not mix chemical materials except
under the manufacturers instructions;
sume chenncals can form other toxic or
harmful chemicals; "give off toxic or
harmful fumes. be explosive when mixed
together

Do not spray chemical materials,
particularly those based on solvents, in
conflined spaces: for example when
peopte are inside a vehicle.

Do not apfnv heat or flame to chemical
materials except under .the
manufacturers’ instructions. Some are
highly flammable and some may release
toxic or harmful fumes.

Do not leave containers open. Fumes
gwen off can build up to toxic, harmful or
explosive concentrations. Some fumes
are heavier than air and will accumulate
in confined areas. pits etc.

Do not transfer chemical materials to
unlabelled contatners.

Do not clean hands or clothing with
chemical materials. Chemicals,
paruicularly solvents and fuels will dry the
sk and may ‘cause irritation with
dermattis  Some can be absorbed
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ABPAIR PROCEDURES
8 NG OF BRAKE SYSTEM
C ENTS. Qeneral Notea

Cleanliness

{3 Belore uny brake component is removad
or dismantied. the component and sur
rounding area shiould be cleaned 1o prevent
dirt ingress

O Afl gashet matng surtaces should he
thoroughly cleaned to recaive a new gasket.
Gasket or gasket {aces should not be coated
with a sealant unless specified.

D Biake valve components shuuld Ge
washed in a suitable clewng scivent and
blawn dry with compressed an

Checking for Wear and Damage’

0 Whern avanhauling a buake comgroneni
the working paits and surfaces must be
checked for wear and damage, and sizes
checked witl specifications.

1 Pistons and bures must be checked o
scorgs, pitting and corrasion caused by-
abrasion i1 water particles,

3 Diaphragms must be checked for wwear,
damage, cracks and perloratons,

{3 Womn o damaged parnts should be
renewed with FORD Service 1w Motorealt
teplacement parls

Lutirication of Brake Component
Moving Parts

O All brake component metal contact
surfaces such as brake shoe tips, tappe!
heads. steady posts, etc. should be lubri-
cated with the specified grease. This en-
sures free movement of the compaonents
and assists in preventing brake squeal. Do
nBt use excessive grease where there s a
possibifity that the biake linings could
become contammated.

[ All the moving parts withun brake vatves
should be fubtic.ated usinyg only tha iecom-
mended spacified grease or lubncant. I is
impartant that incorrect fubricants are not
used as this can cause contamination and
possible seizure of valve components

Page 82 December 1981

HYDRAULIC COMPONENTS

Pipe Removal

Suitabile g plugs shoutd always be fitted
1o hychiabe pepe wwons ang their as
sociated compurnents when the pipe s
hisconnecled to minirmse Rud 10ss and
prevent dint angress.

Wheel Cylinder Piston Retainers

Sunable wheel cylinder piston retainers
should be fitted when brake shoes are
removed to prevent tha pistons emarging,
which causes hydraulic Huid foss, piston
seal damage and unnecessary brake-
bleeding.

Assembly

When assemibling 4 nydraulic compnnent,
pistans. enals and bores etc . they shiould be
lubnicated m zlean, specified hydrauiic
{hicd -

Care should be taken when assembling
hythaudie soats 10 ensuie that the seal lips’
are iacing the hydrauhic pressure Do not
damage the s2ats wheg assembnry them
g the puston ar nsecting thent wo the
buiey ’

GLAZED BRAKE LININGS

Brake finings which have beneme glazed
lose their elficiency. This condition is
brouaghs abiout by the linings rubbing lightly
against the tnuke drum surface causing the
bonding resins in the limng matenal 1o
becomne highly polished. The fault may be
caused by a partially seized wheel cylinder
ar expander. or even repeated verv light
applications of the brakes.

In order to restore brake elficiency this
glazed surface must be removed

De-Glazing

AWARNING: Asbestos protection
oqui;)mant must he worn throughout
the following operation.

With the brake drums removed. the shoe -
lining surface carni be restored to its original
condition by remaving the polished bond-
ing resin. Wiap a 50 mm {2.0 in) wide stip
ol 80 coarse grade emery clath, sufficient 10
cover the entire length around the hning aic
and move it hackwards and forwards untd
the whole surface has been restored
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El Tis the

Qylinder pistens in
mbmd string, or soft

E Dmomm the return springs from the
shois.

, mgsa Aretum
‘wear. Repew or
e lifling materiatis

dfums for excessive

. repll %?u

gl mpel Renewy of

oversize and an axle sat of oversize linings
fitted.

Examine the wheel cylinders lor leaks or
damage and renew or overhaul them as
necessary.

Examine the snail. cam adlus(er (manual
adjuster brakes only) for wear. damage and
security in the backplate. Overhaul if
necdssary.

Exumme the backplate and grease baffle for
amare tightness of mounting.bolts to the

hub flange, security of the brake shoe

steady posts and excessive corrosion.

Wheal Cylinder - Removal

{Q Disconnect the hydraulic feed pipes
from the whaeat cylinders and blank off the
open ends.

NOTE. Vehicles with V' split hydraulic

systems have a single feed to each wheel

andabndga lpe connecting the upperand
lower cyl!

Vehiclas mrh ° spint hydraulic Syst

have a separate feed to each wheel cylin

{3 Straighten the lock tabs and remove the
bolts securing each wheel cylinder to the
brake backplate. Remove the whesl
cylinder. ’

7. Backplate
8. Aeturn Sgring
i e o
A
Jr e e e e
i .
1 ‘8006 1251
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12 BRrAWGNG SYSTEM

HgE

O Make a nots of the position and colour
of the brake shoe return springs. Remove
the springs, using Special Tool No.
84927026, and remave the brake shoe and
. parking brake lgver agsemblies.

NOTE: The brake shoe retum springs must
be renewed at braka reline/overhaul inter-
vals. Discard the old springs.

{3 Secure the wheel cylinder pistons with.
string or a rubber band.

{d Separate the parking brake levers from
the shoes.

[ Slacken the lock screws and remove the
thrust pad height adjusters from the parking
brake levars.

[J Remove the auto-adjust stop plate and
remove both auto-adjust assemblies.

Cleaning and Inspection

Clean the brake shoes. drum and backplate
assembly, dry cleaning where possible. Use
vacuum extraction equipment to remove
the brake shoe dust which may contain
asbestos particles. Use solvents only where
it is necessary to remove oil or grease

HFM - 005838

contamination. Do NOT allow soivents, oil
or grease to contaminate the brake linings.
Examine the brake shops. linings and
parking lever retum sprlnﬁ‘for damo%o or
waar. Ranew or reline the brake shoes if the
lining material is contaminated. demaged
or worn down 10 almost the level of the
rivet heads.

Examine the brake drums for excessive
waar, damage. ovality aind taper. Renew or
repair the drums as necessary.

CAUTION: ALWAYS regew brake shoms or
linings in axle ssts to avlll uneve

Aol B+ dephofiogid
imming out 10 © on
drumollhnfaxlem WAST also be rhade
;ovu;lza and an axle sét of oversize knings
itted.

Examine the wheel cylinders for leaks or
damage and rensew or overhaul them as
necessary.

Examine the adjuster assembly for wear,
damage and for correct oparation. Overhaul
8s necessary.

Examine the expander assembly for wear,
damage and security to the backplate.
Overhaul if necessary.

RIS

H2LS Rear Brake Assembly - Auto Adjust Shown

1. Return Spring 6. Nuust Pad
2. Spting Eye
3. Spring Locaung Hote
4, Shoe Assembly

7. Whee! Cytinder
8. Adjusion Housing

8. Direction of Forward Rotation

0. Parking Brake Lever
10. Parking Brake Expander
11. Thrust Pad Height

Adjuster Screw

Page 100 September 1982
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12 BRAKING SYSTEM

14374,
Remove the Auto-Adjust Link
1. Anchor Plate 4, Hold Dawn Spring

2. Lnk Assembly
3. Actualing Lever

Brake Shoe Removal .

O Remove the rear brake shoe pull-off
spring, completely slacken the brake ad-
juster. expand the lower brake shoe tips and
remove the adjuster assembly.

Removing the Adjuster
1. Braks Shnes

2. Surrated Adjuster
Eapanded .

[J Remove the split pin and the parking
brake cam retaining nut.

] Remove ihe auto-adjust link anchor
plate and the parking brake cam from the
cam shaft and cable :

[} Remave the three remaining brake shoe
hold down spring assemblies and the lower
brake shue return spring.

0 Remove the brake shoes and upper
return spring and disconnect the upper
brake shoe return sprng fram the brake
shoes. '

[of} ing and Inspection
Clean the brake shoes, drum and backplate
assembly. dry cleaning where passible. Use

Page 108 December 1981

AT SN

vacyum extraction equipment 0 remove
the brake shoe dust which may contain
asbestus partickes. Use solvents only where
i1 is necessary to remove ol Or grease
contamination. Do NOT atlow solvents, oil
or grease 10 contaminate the brake linings.

Examine the brake shoes, linings and return
springs for damage and wear. Renew or
reline the brake shaas if the lining material is
contaminated, damaged or worn down to
almost the leve| of the rivet heads.

Examine the brake drums for excessive
wear. damage, ovality and taper. Renew or
repair the drums as necessary.

CAUTION: ALWAYS renew brake shoes or

linings in axle sets to avoid uneven beaking.

If a braka drum is demaged and is repaired
by skimming out to oversize, than the other
drum of the axle set MUST also be mede

'qversize and an axle set of oversize linings
itted.

Examine the wheel cylinder for leaks or
damage and renew or oveihaul it as
necessary

Examine the adiuster mechanism for wear,
damage and corrosion. Ranew parts as
necessary
Examine tive parking brake mechanism tor
wear, damage o1 corrosion. Renew parts as
necessary.

Exanune the backplate and grease baffie for
damage, tightness of mounting bolts to the
hub Hlange, security of the brake shoe
steady posts and excessive corrosion.

The carner piate retaining nuts must be
checked by tightening them to the specified
torque. if the nuts move during this check,
they must be removed and discarded and
new self lacking nuts fitted and tightened
to the specified torgue after cleaning and
applving the specified loctite to the threads
of the retaining bolts.

Parking Brake Crags Cable Removal
3 Stlurker: the cross cable clevis lock nut.
remeve the clevis split pin and disconnect
the clevis iram the parking Hrake equaliser.
Remove the clewis and locknut from the
cable.

i Remove Lie split pin and clevis pin
retainig the cable quadrant (0 the back
piate tracket and remove the quadrant and
cable assen:gly. Remove the cable rubber
toct from the backplate

8006 1253
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Clutch: MANUAL TRANSMISSION AND CLUTCH 16

All Engines

0 Remave the two clutch slave tyinder
retaning bolts and secure it clear of the:
clutch housag  Remove the Cluieh
release arm gater and push rod.

O Remava the clutch housing retamng
bolts and the negatve battery cable stud
Remove the housing from the engune and
it out the clutch refease bearmg hub and
arm -

O  Renove e bolts retgimandg the
pressute plate: and covor asscbly W the
flywhee! and wthdraw the assombly and
clutch disc.

Cleaning and Inspection

WARNING: Clutch disc linings
cantain particles of asbestos which is
dangerous ta health if inhaled. Do not
‘blow-aut” dust from clutch
assemblias with compressed air.
Whevrever possible. use a vacuum
cleaner . andlor carefully collect the
dust in a container which must then be
soalod for disposal,

Thoroughly cl-an the clutch hotising,
release heanng. arm, Hywheul face and
the enqine: maunungs and hall cups

Check the fiywlwel tace, cluch pressuse

plate assomly, release boarninghun
assemibly and the gselease  artn/prvot
assembly lor wein and damage

NOTE: It is nut necessary 10 renew (thy
releasc. bearing hub if eithe: or both thie
small rear lugs are broken as they only
serve a pruducion facility.

N

bt
!

CRetew ther o deane arme vl Pt
ity i Hie s daimaged cof o
[T AR ]

W euneh dginetiywhonl lace exbubae
s Gl v wean or 2 abratien hie,
Loan repie il check the flywhed! face
it e s eletiutead 1n Section 21,

NOTE : I anv cliich commponent 15 worn o
damaged, 1the complete pirussure plote
cover assembly  and  disc shoult! be
renewed, including the release bearing.

Eupnine: ol whare nestisssaty, renow ti
miot beanm: e the Basneal as descohecd
11 (IS Goaeqe et

VE/V8 Engines Only: Inspect ahe release
Beanng groase tube for vear or damage
Apply the specified grease to 1he nipple
w check 1ol the de 15 ot blocked

{nstallation .

O Poesitior the dhine and cover assen:ibly
w she flipsteol and loascly kit the caver
cotaunng bolts

CAUTION 1. Where an 8 speed trans-
niission is used with a 6 cylinder in-line
engine, ensure the clutch disc is of the
reinforced steel backed type. This can be
identified by a white paint spot on the
transmission side of the clutch disc hub.
CAUTION 2. Ensure ¢he dlisc is fitted
correctly e.g. named face to flywheel or
shallowest projecting side of splined
boss towurds llywheel.

[3 - Dsneg a0 aneversal clotch ahanig
1000, iocate tha Clutuh dhise in postion and
uahiten e cetaning hoits M the

oo LR

{ \
¢4 ;

<l

G/ 1/2906/4
Cluteh Yig! ng $ O -Chitch Retaining Bohs @ - 1
A, Deiye Perkns and Cumpung 504 B, S el Freg o C. A Cylirsiyr boupnes
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WARNING: § by wa not to follow th;

cormtpmm

Brake Assamblies

Brake shoos rmuil olidy.be chenged in complete axia

m-o"m" A mmaﬁdan:x‘has
may cauli Urang m result in a

Extreme care M &lun whon removing the

brake shous & Mmtmmmmn

rubber boots or

Before instaling qtumbbes clean the back

plate and lighty with high meiting point

grease, the steady | anchor or fulcrum pins,

operating levers, thrust pads and the abutment
edges of shoes.

uy:hullc Cunponants
Before QF-removing any hydraulic pipe
or componanthamamu the connections

atfected should b ly cleainad and, once

gungh a discornection lsmado, the em pipg ebn'g
connecting ekt Immedia suita
sealed against the ey of dirt into theysyatem.

Before reassembily ff fadraulic brake parts should be
washed mmm e commerchl alcohof,

methylated espirit ¢¢ brake fluid to ensure
that all foreigh’ m nmoved

Commoraal alcohol. nr methylated spirit must always
be used whan' out the system, washing
brake assemblies or their components and any
container used for holding brake fluid.

All cylinders, pistons and piston seals should be
protected from greass, ail and dirt during storage
and all such parts, whether they are used or new and
just dravin from stock, must be carefully examined

before fitting.

e TS e ~$za

HFM - 005841

When inspecting seals they must not be turned
inside aut as this would strain the surface skin of the
m&«andleadtopfmwmfaﬂmhsamoa The
acoppitence requirements are that the sealing lips are
formed, concentric with the bore of the seal
and free from knife edges, surface cracks, blemishes
or other irregularities.
When Inspecting cylinders and pnstons the
acceptance requirements are that they must be free
from scores, ridges, steps, sharp edges, burrs or any
other imperfections in or on their working or mating
surfaces.
CAUTION: Any irregularity, however minute, in the
saals, pistons or cylinders may form a track for fluid
under pressure and render the brakes
inoperative. Therefore any part found to contain a
vigible imperfection must ba refected. It is also
important that all parts are handlad very carefully st
all times, particularly aftar examination, to reduce the

possibility of causing accidental scoring or other

damage.

Before assembling hydraulic components always
immerse them in clean approved brake fluid to ease
thelt fitting and to provide initial jubrication for the
working surfaces.

After completing any operation which involves the
disconnection or replacement of any hydraulic
component, the hydradlic system must be bled as
described in operation 12 14_{1. .

Ashestos

WARNING: ASBESTOS DUST IS DANGEROUS
‘I'o ‘HEALTH IF INHALED. Bocause of the
yrious nature of dust as found in
drums it must gt be ‘blown-out’ with an

sirfine. A vacuum clum brush or rag must be

" ustid with care to ramove any dust from brake

mﬂl Any procéss Involves such
ents as cutting, fifing or machining of
os materlals must be carried out using
s extraction squipment or with the use of
8 m‘ mask or other similar personal protective
equipment. Dust from any such opsration
should be collected In a sealed bag for disposal.

Cleaning equipment to suit these conditions can be
obtained from: —
B. T. Sales and Service Ltd. .
Huntingtower Road,
Sheffield S11 7GR
England.
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12 141 BRAKING GYSTEM
Page 68 quum
D Series February 1980

17. Bleed the rear wheel brake assemblies as
follows: _
{a) ensure that the brake fluid reservoirs are

tull to the correct tevel
{b) remove any dust cap from the bleed valve
) on the rear wheel brake cylinders.
{c) use the same procedure as for the front
: brake assemblies.

18. Bleed the brake fluid reaction valve as follows:

{a) ensure that the brake fluid reservoirs are
‘fulf to the correct level

{b)} remove any dust caps from the rsaction
valve bleed valves

(¢) connect the bieed tube onto the reaction
valve bleed valve

{d) continue with the same.procedure as for

" the front brake assemblies.

12 283 SHOES — FRONT BRAKE — REMOVE AND
INSTALL (ONE SIDE} (INCLUDES ADJUST
BOTH SIDES)

WARNING: When the brake drums are removed
there is a certain quantity of dust around the
brake shoes and inside the brake drums. This
dust contains ashestos and is dangerous if
inhaled. Care must be exercigsed in the removal
of this dust. Do NOT use an air line to blow
away the dust. Use a vacyum cleaner. If a
vacuum cleaner i3 not available use protective

breathing equipment and remove the dust with -

a brush or rag. Collect the dust in a sealable
plastic bag for disposal.

HLS/S TYPE FRONT BRAKE ASSEMBLY

" Yo Remove

1. Ensure that the parking brake has been applied.

2. Place a jack under the centre of the front axle
and raise the vehicle to enable axle stands to be
placed under each end of the axle.

3. Lower the jack until it just supports the axle.

Using a wheel trolley, remove the wheel, hub
?L\%gum assembly as described in operation

5. Prise one of the brake shoes from its abutment
an the wheel brake cylinder using brake shoe
horn toof (Tool No. 64947016}, .

6. Gradually release the brake shoe so that the
other brake shoe can also be removed.

7. Remove both the brake shoes together with
their brake shoe return springs.

8. Disconnect the brake shoe return springs from
the brake shoes (see illustrations).

HFM - 005842

'lbhltll
NOTE: mnmmmmmm

Choct e ol 5t S of B b e tring.

9. Htﬁnhg&nhoemmmmmmmm

10. Locauﬁ ond of the brake
wheel

piston and
m tmﬁny in the & t.

11, Using the ke shoe hom {Tasl No. 64847016)
caregmv Hiver the lea%d of the other
brake shod-ifito the wheel cyfinder piston
and then the traifing ehd of the brake shoe
into the'sistment siot in the other cylinder.

12. Ensure that the brake a0 oentral and refit
the hub ond asnembly as
described In operation M

HLS/S Front Brake Assembly

3. Wheel Cylinders
4. Brake Shoo

1. Brake Shoe Adjuster
2. Return Spring

8006 1256 PQ
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2 283 BRAKING SYSTEM 172 285

Pege 80 Dual Alr/Hydraulic

- D Seriee Fo"bmary 1980

- 13. Slacken-off the brake shoe steady ‘gost 7. Places wire, string or rubby band around the

- focknuts using the special adjuster tool brake shoe ¢ to M the

No. 64927026). Unscrew each steady post by rollers and from out

' two ful tums. ) 8. Hold the lower brake shoe end carier and

14. Turn the wheel brake adjusters in a clockwise ramove the cafrler retum carings.

W until the brake shoes lock the brake 9. Remove batfi brake shoea snd "
drum 10. Nouuwmmmﬂﬁ#ooahm

B 18. Screw in one brake shoe steady untdl it
. ogintacts the breke shoe wab, andp::}tnsnm muklnaonthosideoiumhllﬂnu

lodmut udg the special adjuster tool (Tool

18. the ti for the
Ropeu admmmuopmons r
17. Readjust the hmltam.mb! dmﬂﬁ '
by operation 12 132 v e
12. Raisd the jeck sufficiently to remove the axle
stands. Remove the axle stands and lower the

12 38 SHOES — REAR BRAKE — REMOVE AND
INSTALL {ONE SIDE) (INCLUDES REMOVE
AND INSTALL WHEEL AND ADJUST
BOTH SIDES)

WARNING: When the brake drums are removed
ie: @ certaln quantty of dust around the

these

opintaing stbhe muﬂflhalod
Care muae & mntl-dhmonmovalnofm
dust. Do not use an alr line to blow the dust

the dust In g sultable plastic bag for | o8 ' T .'

§
2
&
g.
£

Tum mm brake shoe adjusters in an '
:“nim ditﬁg:o afew ttggs)to slacken-  Meroving the Brike Bkoo Returm Ipm
brake shoes Mﬂ n
o shoo e 1. Haoked Subole rwm“
2. Rewum Spitig !

4 8006.1257 Pu

e T

mu-e&_.ﬁ-.
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applied and the wheals are . The
jack must be positioned at the corréct
jacking points, which are inbogrd of the
‘U’ bolt clamps on the relevant side of the
rear axle or under the lower leaf spring on

R the front axle.

{c} Methyl alcohol used in the alcohol
evaporator is injurious to haalth and
proper care ‘must be execdsed when
handiing.

{d) Asbestos brake lining dust can be
injurious to health if inhaled. Any dust
found in the brake drum must be removed
by uging a8 vacuum cleaner or soft brush.
Do not blow the dust out using a
compressed air supply. The dust shouid
be collected in a sealed bag for disposal.

sats. Do not renew shoes on one side of
an axle only or unequal braking will occur.

(fi ALWAYS clean the brake backplates
before installing brake assemblies, and
lightly_ lubricate the steady posts,
operating levers, thrust pads, and
abutment edges of the shoes with high
melting point grease.

{g) ALWAYS discopnect the battery before
commencing rapair operations.

(hi ALWAYS reset the tachograph clock
(where fitted) after reconnecting the
battery.

(i) ALWAYS refer to the applicable
procedure when undertaking service and
repair operations.

Joint Sealing

When any componerit of the braking system has
been removed and the air lines disconnected, the
following procedure must bé observed for applying
sealant to the threads of the union when the line is
reconnected.

Two methads of sealing are available with Loctite
672 being the preferred method.

A. Loctite 572 (Ford Specification SJM 48
9702A)

1. Throughly clean the threads of the union and
mating component to remove traces of oid
sealant and dirt.

2. Screw the union into the mating component by
approximately two turns.

3. Smear the threads of the union with Loctite 672
and screw the union fully into the component.

HFM - 005844

(e} ALWAYS change brake shoes in axle -

- "—"",J‘}:" PR :..‘3_:»-,
2 “ BRAKING SYSTEN 1 00
Fide 80 Pull Kl
© Sorles Septesber 1978
SERVICE AND REPAIR OPERATIONS 4 Ti the union Gndoheqk that en unbroken

liné of sealant is #round the joint. A
Precautions
{a) Tilting the cab.
ALWAYS use the specified cab tiiting 8
procodure which is detailed In Section . g o1
(b} Jacking up the vehicle. NOTE: meﬂhod of & ahould bé used only if
m’:ckmg up the vehkt::; umg; Loctite is not 8
snsure 1. nd
mﬁ,miwg,":m e ol mem«ummomema

component remove traces of old
Wanddlﬂ ®

2. the to the Wemu the
m‘ﬁ?wu&”m e

3. Sm the union

intb the component and

PQ
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12 132 BRAKES — ADJUST

Feont and Rear -

1. Chack the wheels, jsd(upuwvehaclemdﬂ
stands. Rélaase the park tirake.

2. mumwm&mmw
3 Emnmthntbt&a § gre cold. T

are in firm contact with the drum, p
the wheel from being rotated.

4. Back-off the adjuster anti-clockwise unu’l the
shoes are juat clear of the drum and the wheol
can be rotated freely without bmding

5. Rapea( the adjustment for the remaining

6. Remove the stands and lower the vehicle to the
ground. '

12 283 BRAKE SHOES - FRONT BRAKE -
REMOVE AND INSTALL

To Remove

WARNING: Brake lining dust is injurious to
heatth if iInhaled and proper care must be taken
when cleaning the brake drums and/or brake
backplates.

1. Disconnect the battery sarth (-} cable, chock
the wheels, jack-up the vehicle and fit stands.

2. Slacken off the brake adjusters, and wind out
and remove the spring brake release boit.

3. Using a wheel! trolley, remove the wheel and
brake drum assembly as one unit, as detailed in

f Operation 14 371. R
‘ 4. Using Giring Tool No. 648 47016 lever the  Rear Beake Aduster
lower end of the shoe from the adjuster, pull 1. Adjuster.

the shoe from the backplate to clear the
adjuster and release the shoe. Both shoes can
i now be removed together with the springs.
B 5. Wire the tappets to keep them retracted.
§ 6. Note the position of the retracting springs and
: remove the springs from the shoes. Remove
. the spring clips and bellcrank pivot pins,
g raleasing the strut. Remove the strut from the
" shoes.

To install

7. Refit the bell crank struts and pivot pins to the
upper brake shoes. Refit the spring clips,
noting that the central tongue of the clip
tensions the bell cranks against the struts.

Twe

. TOITETI T
o ) Front Geake Assembly

" 1. Retracting spring.
§ 2. Expander.
3. Adjuster.

. ‘ 8006 1259 PQ
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foeler gauges.
adjuater and tighten the locknu
fied torque value.
Eneure the brake shoe adjuster is fully
released. any dust and dirt from the
assembly.
Refit the wheel and brake drum assembly as
detaillad in Operation 14 371, taking care nat to
Adjust the brake shoes as datalled in Operation
12 132, Refit the brake reiease bolt and
tightsn to the fied torque.
Remove the axie stands and lower the vehicle.
Reconnect the battery earth { —) cable.

53
S
i

12 285 BRAKE SHOES. — REAR BRAKE -—

REMOVE AND INSTALL

To Remove

WARNING: Brake lining dust is Injurious to

heaith end propsr care must be taken when

cleaning the brake drums and/or brake back
ates.

Disconnect the battery earth {—) cable, chaock
the wheels, jack up the vehicle and fit stands.

Slacken off the brake adjusters and wind out
and remove the spring brake release bolt.

- Unscrew the nuts from the axle shaft bolts, and

withdraw the axie shaft, oil baffle, and gaskets.

Place a suitable wheel trolley in position under
the wheels.

Using socket (Tool No. C-1041), remave the
bearing locknut, lockwasher and beauring
adjuster nut. Withdraw the whee! and hub
assembly complete with the outer begring
cone. :

HFM - 005846
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1. Erake ghoe.

2. Expender,

3. Retracting springs.
4. Adjustes.
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! SERVICE AND NEPAIR OPERATIONS

- Precautions

T (a) T‘Itmgthe cab.

; ALWAYS use the specified cab tilting
pro&?dure which is dstailed in Section
4

(b) Jacl:"gunﬂm When faok
l

a hydrautic bgtle ack
ensure the is on firm, level
the brakes are andtheMmIam
chocked. The jagk mugt be at
the correct ‘points, are
inboard of thw bolt clampa the
re!evantsidaoﬂtnma:deorundertho
lower leaf spring on the front axis.

(c) Methyl alcohal used in the alcohol
evaporator can be injurious to hestth if
inhaled or taken internally, therefore,
propar care must be exercised when

handling.

{d) Asbestos brake ki dust can be injurious
tohaalthifinham y dust found in the
brake drum mus} rﬂ-uoved by uding a
vacuum clesner & ush. Do not blow
the dust cut u yressed air supply.
The dust N ed in a sealed
bag for ditpou

{e) ALWAYS shoes in axle sets.

! Do not rd : " one side of an axle

o only or und ) will occur.

{f)  ALWAYS dam m brake backplates

| l?ehf%m lubricate- o st

y apéra
Iegvm, thruet % mg
the shoes wlting poim grease.

(g} ALWAYS dmt the battery before
commencing refiat opérations.

th) ALWAYS raset the tachograph clock
(where fitted) after reconnacting the

battery.

(i) ALWAYS refer to the applicable procedure ;.

when undertaking service and repair
operations.

Cleaning — General

It is recommendad that, where posable the
exterior of ormpan steam clesned, and
dried with ‘ alr, prior to the
commencement &of ‘N sgrvice and repair
operations. This is to prévant the ingress of dirt
during subsequent dismantling.

C Gn ANAERG, e Tt s ot
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B. P.T.F.E.

Cleaning — Hydraulic Brake Parts

Vegetable base hydraulic fluid (Specifications
No. SMBC-1002-A) is used in the hydraulic
system, therefore, mineral based cleaning fluids,
oils or gr must not be allowed to contact
the con ents. All hydraufic parts should be
waghed in . either maethylated spirits or

commercial alcohol, or in the approved brake

fluid.

Asssmibiing — Hydraulic Brake Parts
Absolute cleanliness must be maintained during
asgembly of hydraulic brake parts, to ensure that
no dirt is aliowed to enter the system. Hydraulic
seals and moving parts should be dipped in the
approved brake fluid to facilitate ease of fitting
and assist in preventing damage during
asgembly,

Jolnt Sealing

When any component of the braking system has
been removed and the air lines disconnected,
the foltowing procedure must be observed for
applying sealant to the'threads of the union
when the line is reconnected.

Two methods of sealing are available with
Loctite 572 being the rred method. :

A. Loctite 572 (Ford Specification SJM 4G
9102A).

1. Thoroughly clean the threads of the
union and mating component to
remove traces of old sealant and dirt.

2. Screw the union into the mating
component by approximatsly two
turns.

3. Smear the threads of the union with
Loctite 572 and screw the union fully
into the component.

4. Tighten the union and check that an
unbroken line of gealant is wisible
around the joint. A broken line
indicates that the quantity of sealant
applied is insufficient.

{Polytetrafluoroethylene} Tape
{Ford Specification SM 4G 1019A).

NOTE: This method of mlmg should be used

only if Loctite 672 is not available.

1. Thoroughly clean the threads of the
union and ng component to
remove traces of old sealant and dirt.

2. Apply the tape to the male thread,
ensuring the tape is overlapped when
pulled tight.

3. Screw the union into the component
nd tighten.

8006 1261. PQ
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9. Repaat operations 3 to 8 to bleed the whes!

To Bleed the
1. By

Wug the brake pedal,
reduce the agt pressure in the system until a

gauge of between 2,0 to 3,5
kp/cm? {28,5 to 50 th/in?) is indicated.

NOTE: It may be necessary to start and run the

engine occasionally during the bleeding process

to retain the above sir pressure reading.

2. Commence to blead at the bleed screw on
the top of the Setvo end cover, followed by
the screw on the end-cap of the hydraulic
(slave) cyfinder.

3. Remove the cap on bleed

-~ valve and fit :m*t:'be on tho%m

4. lmmm&!omﬂo?ﬁbleedmma
clean jar containk brake fhild. Keep
the end of the mw tha sutfece of
the fluid durmg the brake bleeding
operation.

5. Open the bleed valve and slowly depress
g:drdo:somm&amdalsawrdam
use for an . imstent between each
depression_of the pedal to ehgure full
recupomtionoldmmntefcyhndn nftho

master
master ¢ abMedmormnlz
343 81. Fuuehdqmsson the brake

pedal some fluid or air should be amitted
from the tubm, if npither fluid nor air

adwbg.m o m‘f.’.'Z" ishafanmnf
open a blockage in
the pipe na.

6. Continue 0 the brake. , until

no more air amafgefrom me
NOTE: It is imporgent’ ty i
saservoir is mainiaje
operation. NE I
fiiid drained from -gystem may
oontam!natod r&' ded. It g:e ﬁpldd’h th‘t:
system is edvigable ta drain
completsly and- m vyith fresh fluid.

7. When, wﬂh ' ion ef the brake
pedal, fluld : out of the bleed
tube, hold: giyth pedal in the fully
depressed n dnd tighten the blesd
valve. ‘

CAUTION: Do nat use excessive force when
tightening the valve.

8. Remove the tube and mfn the rubber cap
on the bleed vaive.

i

' L e by
IR0 TN oo e NV o

HFM - 005848

, starting at the wheel having the
shortast pipeline .run from the slave
cylindar. Bleed at the whesl having the
longeat pipe line run last.

NOTE: The load apportioning valve must be bled

‘before the rear wheel cylinders, using the same

procedure as that for bieeding ali other valves.
10. Top up the reservoir to the corract level and
refit the cap.

12203 SHOES - FRONT BRAKES -
REMOVE AND INSTALL (One Side)
(Includes: Adjust Both Sides)

WARNING: Brake lining dust Is injurious to
heakth i Inhaled and proper care must be
token when cleaning the brake drums
and/or back plates.

To Remove )
1. Ensure that the park brake is applied.

2. Paesition a jack under the centre of the front
axle and raise the vehicle sufficiently to fit
stands under each ‘end of the axle.

3. Using a wheel trollay, remove the wheel
and brake drum assembly as one unit, as
dbwilod in Operation 14 371.

4, the Brake Shoe Horn (Tool No.

018}, prise one of the shoes from its .

aﬁumm slot on the wheet cylinder.

5. Gradually release the tension on the shoe
to enable the other shoe to be removed
from its abutment slot on the other wheel
cylinder.

6. Remove both shoes complete with the -

ratracting springs.

7. Note the positions of the retracting springs
and remove the springs from the shoes.

8. Wire the whee! cvlmder pistons to keep
tham retracted.

To tnstali

NOTE: Ensure that the brake shoe lining mateﬂal

of the replacement shoes is of the correct

specification. Check the letter code on the side

of the ©brake shoe lining (see

SPECIFICATIONS).

9. Refit the brake shoe retracting springs in

the positions noted during removal.

10. Locste the shoe web of each brake shoe
-leading edge into the slot at the end of the
wheal cylinder piston.

A soos 1262, PQI
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bmkodnoemﬁngm
8. Wire around: the expander
the rollass and.wisign. in position.

10. Umng1 i

ahde linlng = lsoe

oot

bllkeshoewu\a'
ttachﬂninnaummﬁng

W g e L e
e ol D

. Raiaethe&mshooandﬂuheshoewner
and carrier strut.

Continue to raise until the b
located in the douonr;sk:
the whosl g, and the shoe ¢/
located, one the slot of
adjuster, and ottmmdmtheﬂatd'
the expander unit.
Powﬂonﬁolmhrakoshoewm
.. carrier, lacating the 2!9

: the m* ﬂme a

Fit the shoe casrier retum springs.

PR e
thyy Tool .
asuitn Yool ﬂtmeinnavmmaim-_ ;

springs to the lower shoes.

. Pogition and fit the outer retracting springs
to the shoes.

aré

21.  Remove the retaining wire from around the ,1 |
expander tappets and whse! cylindérs. ;.
" 22, Adjust the cleatance between the brake :]
". shoe carrier strut and the brake shos a8 4§
tallows:- b
a) Ensure that the brake shoes are
central.
8006 12643 ' Q‘

©
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. (Rear Brake Drum F
W : Brake Hning dint s injurious to
hh“ani ‘
nt'm mamlii_

I

(b}~ Siscken off the lecking grub screw gt
the side of the shiié carrier.

{c) Unscrew the adjedier screw untd ﬂw
carriar strut is clédr of the brake shbe.

(d) Position a 0,127 nim (0,005 in) fueler
betweon the cam;tgzttmt %
braks  shoe, en
dWaerow | the feeler

feic

~ {e) ‘glepem the operation on the dther

B 23, tstall the hub and brake drum assembly as

datolled in Operation 18 374.

M. Refit the wheel,

26. Remave the two rubbgr plugs at the regr of
the brake dust cover to expose the brake
shoe steady posts, siacken the steady pogt

Jocknuts and unscrew both steady posts
twa_ full turns using Adjuster Tool No.
64927025.

26. Turn the brake adjusters in a clockwise
direction until the shoss are in firm coritact
with the drum.

27. Using the Adjuster Tool No. 64927025,

screw - in one steady post until it just

contacts the brake shos web, then tighten
th': locknut. Refit the staady post rubber
plug.

fRepeat the operation on the other shoe

gteady post.

29. Adjust the brakes as detailed in Operation
12 132.

30. Remove the stands and lower the vehicle to
the ground and tighten the whesl nuts.

B

12286 3 SHOES -~ REAR BRAKES —
REMOVE AND IN ALI;GL(’)M Side)

tulisn when

avid/or lnekphm

To Remove {Duo-Servo with Automatic

Adjustment)

1. Remove the secondary brake shoe holding
down springs by exerting slight pressure on
the spring caps and twisting to line up the
slots in the caps with the tags on the spring
anchor pins.

NOTE: Note the positions of the automatic

adjustment linkage before removal.

2. Remove the wire link from the actuating
lever and the brake shos anchor pin sleave.

HFM - 005850

P oma w

NOTE: Tho

gnolar
removed unléss 'is badly warm L ifit

beeomes necedsgry to fit 8 new ' or pin the
fitting instructiing sﬁlned with tha new pin
must be strictly adher

To lmhﬂ
NOTE Emum that the b:m shogH Ilnlng material
of the _ shoes s of t

12. Altach ma end of

m«m

ptim:ry m(thoo, MMWW
to the aaonﬂd&v
13. Position t}id gaco ;;

S

L_ 8006 1264 PQ
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AT AR Hw’k*lé’r_ ¥yt e
w "?g.';:?,’;g‘.
e T

Mlnlmhblophnlchnoronvelopo
for dispossl. -
4. Inspect tm preseure - plate assambly
generally for or worn parts. in
pardoutar check E friction surface for
scoring, discolou or cracks.
(8) On the axia! Glutch check the
ldver for wear, Check
aiso for broken coll gprings.
(b) Onumgmmhm

the L1 cracks qr
brokmtnd for axcessive
on the ands of the sectors at

. centre.

{c} if these or any other defects gre
present, with @ new pressure
plate V. :

8. Inspect the clutch disc for wear on the
friction linings, check to,see if they are
womdownnoafwmerivbtheads: Check

L

brelkaoaendatsoth&tthevarénotlom
in the housings. If these or any other
defects are preqont replace wnh a new

clutch disc.
7. mt the friction surface for

' «nm anowpartn
; Whmﬂtmzi .

To kutall
] 8. mgmtmmmmecmmhm"‘_;
- @AUTION: Only the vlry im of graieilh.
: '*'Mba 88 any Wba

m"“ ront 100l ““"w“" Wsm”“jﬁ‘
t n 3
afignment tool according to clutch

dllmm

306 mm (12in) diameter clutch: Tael

No. C-7088
330mm (13in) diameter clutch: Tool
No. 18516
8006 1265
A TR T — T .
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11. Place the .intermediate plate in position
agamstﬂnﬁmd‘ucmﬁtﬁohurd

lugs engaged in the four dri
tuhgsﬂywheol and the Iali

up against tho first disc. Take note of the
position of the letter ‘L’ smmped on the
plate.

12. Place the second clutch disc on the
alignment toal with the longest spigot of
the splined hub towards the flywheel, Slide
the disc up against the intermediate pma.

13. Hold the clutch pressure plate in positié
againstthaseoor\ddiscwiﬂlﬂ\elm‘ i
stamped on the cover as mqu
to the latter ‘L’ on the intermediate plidk.
Ensure the dowels in the fwheal gl
aligned with the dowa! holes in the .
pmssmvaimmr S

14. Emter # m tewmg wm ‘
'oc i raghiars

araiust. clar%t

15. Screwmeachboltommmataﬁmh

~ carefully and evenly pultho ety
up to the flywheel and |
plate springs. Ensure that oo
engage correctly with the M lils.
Finally tighten the bolts to th spe
torque {gah spacifications).

16. Remova the disc alignment tool.

187844 CLUTCH HOUSING — REMOVE AND
~ INSTALL (Transmission Refroved}
in-Line Diseq} Engined Models
To Ramove
1. 'T‘Itmecabasdascnbed in section 44,
2. Slacken, unscrew and remove the

bolts securing the clutch slave cylindes. if
not remave the push rod or the rubber bont
fromﬂwaimcyﬁndar Swing the aylingar
aside and suppon to wrevcut .
damﬂsa!ﬁ !@c

" on the clutch’ , ng. a Wi
the Ford 4-310 tifiismission the ¥ .
mounted on & fiktgeA on the clutch. panty,

3. Removithohamrycoverandm
the battirles.

HFM - 005852

springs on ench lug in a ﬁddm k
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ﬁ m 4 MANUALTRANSMISHION AND CLUTEN

‘ “ Septaméar 19.79

. 4 fitted with 4-31Q trangmission,
" w mmmﬂu mhanax
thmmmandt!lMouﬁaem

8. Pace @ suitable jack under the clutch
phey- > prﬂonofﬁwwmpandwpport

6. Sigh '&'mgasmd sing and hub
ngers arm

Nk disd withdraw the Mg:!ehub

g via the mﬂndﬁve

gheft apsriure in the clutch f
3 ;Tb“m clutch release hoaring oﬂ‘the

-8. Slackean, unscrew and remove the self
. nut and the centre bolt from the
engine right-hand rear mounting.
9. wm, umcm mmcwehatht:j four
shauring engine right-hand rear
mauntk bmekﬂwtmwtmhoumng'
and the bracket.

10. Slacken, um«:r:'u've andoi mmomtggj four ;
bofts gecuring engine - rear . . -
mounting bracket to the clutch housing. 21 m&m&zm ',"‘ mpﬁmt

11.- Slacken, unscrew and remove the fifteen _ Prey sowit g

. bolts sgcuring the clutch housing to the v
enging. Move aside any cables or pipes
M were clipped to the housing. Pull the

off the two locating dowels and’

to the ﬂoor Move the houslng 2

it

' m.:“m:‘:n.ﬂm rag. Collect the
t in o c bag or envelope
ir dispossl.

13 Remove the clutch releass -arm rubber
gaiter from the clutch housing aperture
.and: pull it off the release arm.

14 Pill the clitch release arm to disengage it
from the trunnian pivot bell and remove
tha asig from the housing.

18. Sigokep, unscrew and remave the release

) w trunnion ball from the clutch
L ..

8006 1267
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1. Tiltthe cab as described in section 44,

.2. On vehicles fitted with four {4-410-S), six
and eight spoed transmisslons, slacken,
. ungcrew remove the two bolts
sacuring the olutch slave cylinder to the
clutch housing. Do not remave the push
rod or the rubbar boot from the slave
cylinder. Swing the cylinder aside and
suitably support to prevent damage to the
hydraulic fluid fine. .
3. Remove the battery cover and disconnect
the batteries.
‘4. Stacken, unscrew and remove the nut
the startar mator electrical lead to
the starter motor and disconnect the lead.

6. Siacken, unscrew and remove the two
boits

the starter motor and
remove the starter motor.

8. Slacken, unscrew and remove the four
bolts gecuring the flywheel lower front
cover and remove the ¢over.

7. On wehicles fittad with the 4-310

tranamission, slacken, unscrew and \ .
remove the five bolts securing the clutch 'Iug: Mm

hcgvu:m bottom cover and remove the ﬂndpuﬂhoﬂﬂ&m s
18. Puli the clutch n arm 1 dspngage
8. Slide the dutch reloase beering and hub f e
fom the trunidl A hivot ball ahit fon
off the fingers of the release arm tite arm from thiétiousing. .
fork withdraw the hnanng and hub
assemisly via the transmisslan’s main drive 19 Slacken, unscrew and remove the release
shaft aperture in the clutch housing. gl;un silfa‘i;ot trunnion ball fram thé clutch

9. P;’:?s the clutch release bearing off the

b=

10. Place a suitable jack under tha sump at the
redr of the engine with a piece of soft
timber petwean the jaok and the sump.
Ralamaleckuub weight of the

, unscrew and remove the  self
elutch’ housing to
) bolt on

i)

.M‘\ -

Spandie
8
g3

??

13. - Slgcken, unscrew and remove ) the six bolts

' secuting the clu!ch houdng o the engine.

Move aside any cables or pipes that were

o d 10 the housi Op vehicles fitted

tha 4-310 mmuon the two boits

o on tha laft-hand side also retain the clutch

slave eytinder. Move the cylinder aside and

& . suitably support to pt‘evem damage to the
} hydmullc pipe.

aoos 1268. PQ
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MANUAL TRANSMISSION AND CLUTCH

% 704 ¢«

1.
2.

3.

_WMWM.MM

Yo Remove

Titt the cab as described in section 44.

(a) On vehicles fitted with a hydraulic
clutch slave cylinder slacken,
unscrew and remove the two bolts
securing the clutch slave cylinder to
its mounting block on the clutch
housing. Do not remove the push rod
or the rubber boot from the slave
cylinder. Withdraw the cylinder and
push rod assembly from the mounting
block, swing the cylinder aside and
support it to prevent damage to the
hydraulic fluid line.

(b} On vehicles equipped with an air
assisted clutch slave cylinder slacken,
unscrew and remove the two bolts
securing each trunnion in the slave
cylinder mounting bracket on the

- clutch housing. Withdraw the two
trunnions and remove the slave
cylinder and the two side packing
washers from the clutch housing.
Swing the slave cylinder aside and
support it to prevent damage to the
-hydraulic fluid and air lines.

NOTE: Bafore removing the air assisted clutch
slave cyfinder on vehicles with the Cummins V8
engine it may necessary to move that part of the
fuel return system ad;acent to the slave cylinder
upper trunnion. If this is necessary plug all open
fuel lines.

Withdraw the clutch release beanng and
hub assembly from the clutch housing via
the transmission main drive shaft aperture.
Slacken, unscrew and disconnect the
grease lubrication pipe union nut on the
release bearing hub and remove the
bearing and hub assembly.

HFM - 005855
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40. On vehicles fitted with four (4-410-S), six 4. Slacken, unscrew and nmwe the union
and eight speed transmissions, place the adaptor from the mhanng hub.
clutg:: slava cylinder ré‘?ak position on t;‘!;e Press the beating off
clutch housing cast bracket ensuring that 5. Slacken, upscrew and aleven of
the push rod engages correctly with the the tweivé boits the clutch
clutch release arm. Screw in the two housing engine ki ane bolt at
retaining boits together with new the top.‘t‘o\'o asidé any ceblés or
lockwashers and tighten to the specified that were clipped to the housing.
torque (see specifications).
6. Hold the housing, slacken, unscrew and
41. Pass the release bearing and hub assembly remove the final tap bolt and lower the
through the transmission main drive shaft clutch housing to the fioor. Remove the
aperture in the clutch housing and slide it housing from the vehicle.
into position on the release arm fork.
- o 4 . 7. Remove &l the asbestos clutch lining dust
42. Lower the cab as described in section 44, fm the ciutch housmg

10.

1.

13.

14.

Shcken and unscrew tha union

reloase besiing grease wm plpe at
the grease ripple end anil remove the pipe.
Slacken, unscrew and remove the two
grease nipplgs on the side of the housing.

Remove the clutch relesse arm rubber
galter from the clutch housing aperture
and pull it off the release grm. »

Pull the clutch release armm to disengage it
from the trunnion pivot ball and remove
the arm from the housing. :

Slacken, unscrew and remave the release
arm pivot trunnion ball from the clutch
housing.

On vehicles with the hydraulic slave
cylinder siaoken, unscrew snd remove the
two bolts securing each gunnion in the
slave cylinder moun cagt bracket on
the clutch housing. Withdréw the two
trunnions and remove the slive cylinder
mounting block.

Thoroughly wash and-clean all component
parts. Discard the old rubber r and all
lockwashare. Inspact all parts for excessive
wear or demage. Replace all unserviceable
parts with new parts.

8006 1269 PQ
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SERVICE AND REPAIR OPERATIONS

Precautions

{a} Tilting the cab.
ALWAYS use the specified cab tilting
procedure which is detailed in Section
44 Q0.

(b) Jacking up the vehicle. When jacking up
the vehicle, using a hydraulic bottle jack.
ensure the vehicle is on firm, level ground,
the brakes are applied and the wheels are
chocked. The jack must be positioned at
the correct jacking points, which are
inboard of the ‘U’ bolt clamps on the
relevant side of the rear axle or under the
lower leaf spring on the front axle.

{c) Methyt alcohol used in the alcohol
evaporator can be injurious to health if
inhaled or taken .internally, therefore,
proper care must be exercised when
handling.

{d) Asbestos brake lining dust can be injurious
to health if inhaled. Any dust found in the
brake drum must be removed by using a
vacuum cleaner or soft brush. Do not blow
the dust out using a compressed air supply.
The dust should be collected in a sealed
bag for disposal.

(e} ALWAYS change btake shoes in axle sets.
Do not renew shoes on one side of an axle
*only or unequal braking will occur.
{f) "ALWAYS clean the brake backplates
before installing brake assernblies. and

lightiy lubricate the steady posts, operating
levers, thrust pads, and abutment edges of

the shoes with high melting point grease.

{g). ALWAYS disconnect the battery before
commencing repair operations.

(h) ALWAYS reset the tachograph clock
{where fitted} after reconnecting the
battery. ‘

(i)  ALWAYS refer to the applicabie procedure
when undertaking service and repair
operations.

Cleaning — General
1t is recommended that, where possible, the
exterior of components be steam cleaned, and
dried W|th compress d pnor to the
ent any Seén

durln'uls)@ the i m(,@
79 D-SEICES
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Cleaning — Hydraulic Brake Parts

Vegetable base hydraulic fluid (Specifications
No. SM6C-1002-A) is used in the hydraulic
system, therefore, mineral based cleaning fluids,

- oils or greases must not be afllowed to contact

the components. All hydraulic parts should be
washed in either methy'ated spirits or

* commercial alcohol, or in the approved brake .

fluid.

Assembling — Hydraulic Brake Parts
Absolute cleanliness must be maintained during
assembly of hydraulic brake parts, to ensure that
no dirt is allowed to enter the system. Hydraullc
seals and moving parts should be dipped in the
approved brake fluid to facilitate ease of fitting
and assist in preventing damage during
assembly. :

Joint Sealing
When any component of the braking system has

- been removed and the air lines disconnected,

the following procedure must be observed for

- applying sealant to the threads of the union

when the line is reconnected.

- Two methods of sealing are available with

Loctite 572 being the preferred method.

A.  Loctite 572 {Ford Specification SJM 4G
9102A).

1. Thoroughly clean the threads of the

union and mating component to

remove traces of old sealant and dirt.

2. Screw the union into the mating
component by approximately two
turns.

3. Smear the threads of the union 'with
Loctite 5§72 and screw the union fully
into the component.

4. Tighten the union and check that an
unbroken line of sealant is visible
around the joint. A broken line
indicates that the quantity of sealant
applied is insufficient.

B. P.T.F.E. (Polytetrafluoroethylene)
(Ford Specification SM 4G 1019A).
NOTE: This method of sealing should be used
only if Loctite 572 is not available.
1. Thoroughly clean the threads of the
union and mating component to
remove traces of old sealant and dirt.

2. Apply the tape to the male thread,
ensuring the tape is overlapped when
pulled tight.

3. Screw the union into the component

and tighten. -

8006 1'z7l.oi PQ'
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(c) The fluid in the reservuii should be of
the correct specification (ie.. SM-6C-
1002A) and topped up level with the
mark on the reservoir. -

(d} AW brake pipe unions should be free
from visible signs of leakage.

To Bleed the System
1. By repeatedly depressing the brake pedal,
- reduce the air pressure in the system until a
gauge reading of between 2,0 to 3,5
kp/cm? (28,5 to 50 Ib/in? is indicated.

NOTE: It may be necessary to start and run the
engine occasionally during the bleeding process
to retain the above air pressure reading.

2. Commence to bleed at the bleed screw on
the top of the Servo end cover, followed by
the screw on the end-cap of the hydraulic
{slave) cylinder.

3. Remove the rubber dust cap on the bleed
valve and fit a rubber tube on the valve.

4. Immerse the -end of the bleed tube in a
clean jar containing new brake fluid. Keep
the end of the tube below the surface of
the fluid during the brake bleeding
operation.

5. Open the bleed valve and slowly depress

. and release the brake pedal several times.
Pause for an instant between each
depression of the pedal to ensure full
recuperation of the master cylinder. {if the
master cylinder is sticking, overhaul the
- master cylinder as detailed in Operation 12
343 8). For each depression of the brake
pedal some fluid or air should be emitted
from the tube, if neither fluid nor air
emerges, the bleed valve has not been
opened properly or there is a blockage in
the pipe line.

6. Continue depressing the brake pedal, until
no more air bubbles emerge from the tube.

NOTE: It is important that the fluid leve! in the
reservoir is maintained during the brake bleeding
operation. NEVER replenish the reservoir with
fluid drained from the system as it may be
contaminated or aerated. If the fluid in the
system is dirty it is’ adwsable to drain it
completely and refill with fresh -fluid.

7. -When, with each depressuon of the brake
pedal, fluid alone comes out of the bleed
tube, hold the footbrake pedal in the fully
depressed position and tighten the bleed
valve.

CAUTION: Do not use excessive force when
tightening the valve.

8. Remove the tube and refit the rubber cap
on the bleed vaive.

L ek e e
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3. Repeat operations 3 to § to bleed the wheel
cylinders, starting at the wheel having the
shortest pipeline run from the  slave -
cylinder. Bleed at the wheel having the
longest pipe hnc run last.

NOQTE: The load apportioning valve must be bled
before the rear wheei cylinders, using the same
procedure as that for bleeding all other valves.

10. Top up the reservoir to the correct level and
refit the cap.

12283 SHOES — fRONT BRAKES -—
REMOVE AND INSTALL (One Side)
{Includes: Adjust Both Sides)

WARNING: Brake lining dust is injurious to
heaith if inhaled and proper care must be
taken when cleaning the brake drums

To Remove

1. Ensure that the park brake is applied.

2. Position a jack under the centre of the front
axle and raise the vehicle sufficiently to fit
stands under each end of the axle.

3. Using a wheet tralley, remove the wheel

"~ and brake drum assembly as ane unit, as
detailed in Operation 14 371.

4. Using the Brake Shoe Horn (Tool No.
64947016}, prise one of the shoes from its
abutment slot on the wheel cylinder,

5. Gradually release the tension on the shoe
to enable the other shoe to be removed
from its abutment slot on the other wheel
cylinder.

6. Remove both shoes complete with the
retracting springs.

7. Note the positions of the retracting springs
and remove the springs from the shoes.

8. Wire the wheel cylinder pistons to keep
them retracted.

To install

NOTE: Ensure that the brake shoe fining inaterial

of the replacement’ shoes is of the correct

specification. Check the letter code on the side

of the brake shoe lining (see

SPECIFICATIONS).

9. Refit the brake shoe retracting springs in

the positions noted during removal.

10. Locate the shoe web of each brake shoe
leading edge into the siot at the end of the
wheel cylinder piston.

8006 1271 PQ
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11. Using the Brake Shos Horn (Tool No.
64947016), laver the shoe web of each
brake shoe trailing edge into its abutment
slot at the rear end of the wheel cytinder.
Remove the retaining wire from the

- cylinder pistons.

12. Taking care not to damage the brake
l'mngs refit the wheel and brake drum
assembly as detailed in Operation 14 371.

13. Remove the two rubber plugs at the rear of
the brake dust cover which cover the brake
shoe steady posts, slacken the steady post
locknuts and unscrew both steady posts
two full tumns using Adjuster Tool No.
64927025,

14. Turn the brake adjusters in a clockwise
direction until the shoes are in firm contact
with the drum.

15. Using the Adjuster Tool No. 64927025,
screw in one steady post until it just
contacts the brake shoe web, then tighten
the locknut. Refit the steady post rubber
plug.

16. Repeat the aperation on the other shoe

. steady post.

17. Adjust the brakes as detailed in Operation
12 132

18. Remove the stands and lower the vehicle to
the ground

12288 SHOES — REAR BRAKES — REMOVE
AND INSTALL {One Side) (Includes:
Remove and install Wheel and Adjust
Both Sides).

WARNING: Brgke lining dust is injurious to
| hesith If inhaled and proper care must be
taken when cleaning the brake drums
and/or back piates. .

To Remove (H2 L/S)
1. Chock the front wheels.
2. Slacken the wheel nuts,

3. Position ajack under the centre of the rear
axle and raise the vehicle sufficiently to fit
stands under each end of the axle.

4, Release the park brake.

5. Remove the wheel nuts and, using a wheel
trolley, remove the wheel.

6. Remove the hub and brake drum assembly
as detailed in Operation 15 374.

7. Slacken the brake shoe adjusters.

HFM - 005858

8. Using the special Tool No. 64927026 or a
suitable hook tool, unhook and remove the
brake shoe retracting springs.

9. Wire around the expander tappets to retain
the rollers and wedge in position..

10. Using the Brake Shoe Horn {Tool No.
64947016), prise the shoes from their
abutment slots in the wheel cylinders and
remove the shoes complete with shoe
carriers from the brake carrier plate.

11. Wire the wheel cylinder pistons to keep
them retracted.

12. Disconnect and remove the carrier return
springs.

13. Remove the brake shoe carriers from the
brake shoes. -

Yo Install

NOTE: Ensure that the brake shoe lining material

of the replacement shoes is of the correct

specification. Check the letter code on the side

of the brake shoe lining (see

SPECIFICATIONS).

14. Position ‘the upper brake shoe against the
carrier plate and attach the inner retracting
springs to the shoes.

15. Raise the brake shoe and fit the shoe carrier
and carrier strut.

16. Continue to raise until the brake shoe is’
located in the upper slots on the ends of
the wheel cylinders, and the shoe carrier is
located, one end in the slot of the shoe

" adjuster, and the other end in the slot of
the expander unit.

17. Position the lower brake shoe and shoe
carrier, locating the carrier in the slots at
the lowar ends of the shoe adjuster and
expander units.

18. Fit the shoe carrier return springs.

19. Ensure that the lower brake shoes are
located in the slots of the wheel cylinders,
and using the special Tool No. 64927026 or
a suitable hook tool, fit the inner retracting
springs to the fower shoes.

20. Position and fit the outer retracting springs
to the shoes.

21. Remove the retaining wire from around the
expander tappets and wheel cylinders.

22. Adjust the clearance between the brake
shoe carrier strut and the brake shoe as

follows:-
{a) Ensure that the brake shoes are
central. .

8006 1272 ;PQ'
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{b) Slacken oft the locking grub screw at
the side of the shoe carrier.

(c) Unscrew the adjuster screw until the
carrier strut is clear of the brake shoe.

(d) Position a 0,127 mm (0,005 in) feeler
gauge between the carrier strut and
the brake shoe, and tighten the
adjuster screw until the feeler gauge is
trapped. Remove the feeler gauge and
lock the adjuster screw with the grub
screw. ‘

{e) Repeat the operation on the other
shoe.

23. Install the hub and brake drum assembly as
detailed in Operation 15 374.

24. Refit the wheel.

25. Remove the two rubber plugs at the rear of
the brake dust cover to expose the brake
shoe steady posts, slacken the steady post
locknuts and unscrew both steady posts
two full turns using Adjuster Tool No.
64927025.

. 28. Turn the brake adjusters in a clockwise.

direction until the shoes are in firm contact
with the drum.

27. Using the Adjuster Tool No. 64927025,
screw in one steady post until it just

- contacts the brake shoe web, then tighten

the locknut. Refit the steady post rubber
plug.

28. Repeat the operation on the other shoe

steady post. .

Adjust the brakes as detailed in Operation

12132.

30. Remove the stands and lower the vehicle to
the ground and tighten the wheel nuts.

8

12285 3SHOES — REAR BRAKES -

REMOVE AND INSTALL (One Side)

{Rear Brake Drum Removed)

3. Remove the actuating lever from the
secondary brake shoe and paw! lever.

4. Remove the paw! lever and conical spring.

5. Remove the split pin and unscrew the
brake anchor pin retaining nut.

6. Remove the operating cam from the
anchor pin and disconnect the park brake
cable.

7. Remove the primary shoe holding down
springs by exerting slight pressure on the
spring caps and twisting to line up the slots
in the caps with the tags on the spring
anchor pins.

8. Prise the brake shoes apart and remove the
brake shoe adjuster and the lower shoe
retaining spring.

9. Using the Brake Shoe Horn (Tool No.
64947016), lever each brake shoe away
from its abutment pasitions on the anchor
pin and wheel cylinder, and gradually
release the shoes until the shoe retracting
spring can be removed. Remave the shoes.

NOTE: The brake shoe-anchor pin must not be
removed unless it is badly worn or damaged. If it
becomes necessary to fit a new anchor pin the
fitting instructions supplied with the new pin
must be strictly adhered to.

To Install

NOTE: Ensure that the brake shoe lining material
of the replacement shoes is of the correct

specification. Check the letter code on the -

side of the brake shoe lining (see
SPECIFICATIONS). With the Duo-Servo
system the secondary shoe lining is subjected to
excessive loads. To combat the resultant
uneven wear the secondary shoe lining is thicker
than that of the primary shoe.
10. Position the primary brake shoe against the
backplate with the shoe web abutting the
anchor pin and in the slot in the wheel

-WARNING: Brakolhhgduﬂuinjudousto
Inllthnlnbdodmdpmpor care must be
taken when cleaning the brako ‘drums
md/orbockplatea .

To nomovo {Duo-Servo with Automatic’

Adgustment)

1. Remove the secondary brake shoe holding -

down springs by exerting slight pressure on
the spring caps and twisting to line up the
slots in the caps with the tags on the spring
anchor pins.

NOTE: Note the positions of the automatic
adjustment linkage before removal.

2. Remove the wire link from the actuating
lever and the brake shoe anchor pin sleeve.

HFM - 005859

cylinder.

11. Refit .the shoe holding down springs and
spring caps to the spring anchor pins. With
the slots in the spring caps aligned with the
tags of the spring anchor pins, depress the
caps over the anchor pins, twist and
release, to retain in position.

12. Attach the end of the shoe retaining spring
with the most number of coils to the
primary brake shoe, and the opposite end
to the secondary brake shoe.

13. Position the secondary brake shoe against
the backplate with the shoe web abutting
the anchor pin and in the slot in the wheel
cylinder.

80061273 PQ
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SERVICE AND REPAIR OPERATIONS When inspecting seals they must not be turned
inside out as this would strain the surface skin of the
General Precautions : rubber and lead to premature failure in service. The
; ; ; acceptance requirements are that the seafing lips are
gsg}:i %gtr::‘z\e&%n‘:gagr?;‘;egg::zgfﬁa‘gj:gst gwrggg,:‘r:zt perfectly formed, concentric with the bore of the seal
described in section 44, must be strictly adhered to. and free from knife edges, surface cracks, blemishes
WARNING: (t is dangerous not to follow the or other irregularities.
correct pro]:edure 9 When inspecting cylinders and pistons the
’ acceptance requirements are that they must be free
Brake Assembiies from scores, ridges, steps, sharp edges, burrs or any
¢ - other imperfections in or on their working or mating
Brake shoes must only be changed in complete axle surfaces.
sets. Do not replace shoes on ane side of an axle as CAUTION: Any irregularity, however minute, in the
this may cause unequal braking and result in a f : A
it seals, pistons or cylinders may form a track for fluid
dangerous condition on the road.
. leakage under pressure and render the brakes
Extreme care should be taken when removing the inoperative. Therefore any part found to contain a
brake shoss to avoid damage to the wheel cylinders, visible imperfection must be rejected. It is aiso
: rubber boots or dust covers. important that all parts are handled very carefully at
. Before installing brake assemblies clean the back all times, particu/arlyafteregcamination, to reduce the
plate and lightly lubricate, with high melting paint possibility of causing accidental scoring or other
greass, the steady posts, anchor or fulcrum pins, damage. :
operating levers, thrust pads and the abutment Before assembling hydraulic components always b
edges of shoes. immerse them in clean approved brake fluid to ease :
' their fitting and to provide initial lubrication for the
Hydrautic Components : working surfaces. A
Before disconnecting or removing any hydraulic pipe After completing any operation which involves the
or component the area around the connections disconnection or replacement of any hydraulic
affected should be thoroughly cleaned and, once  component, the hydraulic system must be bled as
such a disconnection is made, the exposed pipe end described in operation 12 141.
and connecting point must immediately be suitably
sealed against the entry of dirt into the system.
Before reassembly all hydraulic brake paﬁs should Be Asbestos
p sal WARNING: ASBESTOS DUST IS DANGEROUS
washed thoroughly in commercial alcohol, TO0 HE
methylated spirit or approved brake fluid to ensure TO HEALTH IF INHALED. Because of the
that afl foreign matter is removed. injurious nature of asbestos dust as found in
) . o brake drums it must not be ‘blown-out’ with an
CAUTION: Any foreign matter which finds its way air line. A vacuum cleaner, brush or rag must be
into the hydraulic system may score the pistons or used with care to remove any dust from brake
damage the seals and render the brakes either partly drums. -Any process which involves such ;
' or even wholly inoperstive. ' requirements as cutting, filing or machining of i
. Do not use petral, paraffin, carban tetrachloride or asbestos materials must be carried out using &
any other mineral oil based solvent for cleaning any suitable extraction equipment or with the use of Al
part of the hydraulic system. The slightest trace of a fag:e mask or other similar personal protective ._'.v_:
such fluids can soon render the brakes inoperative by equipment. Dust from any such operation g
causing swefling and deterioration of the rubber should be coliectad in a sealed bag for disposal. ,sj
seals. ' Cleaning equipment to suit these conditions can be | .7
Commercial alcoho! or methylated spirit must always obtained from:— -
be used when flushing out the system, washing B. T. Sales and Service Ltd.
brake assemblies or their components and any Huntingtower Road,
container used for holding brake fluid. - Sheffield S11 7GR
All cylinders, pistons and piston seals -shouid be England.

protected from grease, oil and dirt during storage
ahd all such parts, whether they are used or new and
just drawn from stock, must be carefully examined
before fitting.

8006 1274 ' Q
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17.- Bleed the rear wheel brake assemblies as

follows: .

{al ensure that the brake fluid reservoirs are
full to the correct level

(b) remove any dust cap from the bleed vaive
on the rear whesl brake cyfinders.

(c) use the same procedure as for the front
brake assembfies.

18. Bleed the brake fiuid reaction valve as follows:

{a) ensure that the brake fluid reservoirs are
fuil to the correct level

{b) remove any dust caps from the reaction
valve bleed valves

(c}) connect the bieed tube onto the reaction
valve bieed valve :

{d} continus with the same procedure as for
the front brake assembties.

12 283 SHOES — FRONT BRAKE — REMOVE AND
INSTALL (ONE SIDE] (INCLUDES ADJUST
BOTH SIDES)

WARNING: When the brake drums are removed
there is a certain quantity of dust around the
brake shoes and inside the brake drums. This
dust contains asbestos and is dangerous if
inhaled. Care must be exercised in the removal
of this dust. Do NOT uss an air line to blow
away the dust. Use a8 vacuum cleaner. If a
vacuum cleaner is not available use protective
breathing equipment and remove the dust with
a brush or rag. Collect the dust in a sealable
plastic bag for disposal.

HLS/S TYPE FRONT BRAKE ASSEMBLY

To Remove )
1. Ensure that the parking brake has been applied.
2. Place a jack under the centre of the front axle
and raise the vehicle to enable axle stands to be
placed under each-end of the axle.

3. Lower the jack until it just supports the axle.

4. Using a wheel trolley, remove the wheel. hub
ﬂ%&mm assembly as described in operation

" 5. Prise one of the brake shoes from its abutment
on the-wheel brake cylinder using brake shoe
horn tool (Tool No. 64947016).

6. Gradually release the brake shoe so that the

other brake shoe can also be removed.

7. Remove both the brake shoes together with
their brake shoe retum springs.

8. Disconnect the brake shoe return springs from
the brake shoes (see illustrations}.

JUNDRR " % 32 A Y N PECIRS
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Yo instafl

NOTE: Ensure that the brake shoe lining material of
the replacement shoes is correct (see specifications).
Check the code on the side of the brake shoe lining.

9. Fit the brake shoe return spring to both brake
shoes.

10. tLocate the leading end of the upparmaost brake
shoe into the wheel brake cylinder piston and
its traifing end in the abutment.

11.  Using the brake shoe hom {Tool No. 64947016}
carefully lever the leading end of the other
brake shoe into the wheel brake cylinder piston
and then lever the trailing end of the brake shoe
into the abutment slot in the other cylinder.

12. Ensure that the brake shoes are central and refit
the wheel, hub and drum assembly as
described in operation 14 363.

HLS/S Front Broke Assembly

3. Wheel Cylinders

1. Brake Shoe Adjusler

2. Return Spring 4. Brake Shoe

8006 1275
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13. Slacken-off the brake shoe steady post
locknuts the apecial adjuster tool (Tool
No. 84927025). Unscrew each steady post by
two full tums.

14. Tum the wheel brake adjusters in a clockwise
direction until the brake shoes lock the brake
drum. )

15. Screw in one brake shoe steady post until it
contacts the brake shee web, and tighten the
focknut the special adjuster too! {Tool

‘ No. 64827025). A

16. Repeat the adjustment operations for the

. sacond brake shos steady post.

17. Readjust the whee! brake assembly as detailed
by operation 12 132,

18. Raise the jack sufficiently to remove the axle
gacds. Remove the axle stands and lower the

ck.

12 286 SHOES — REAR BRAKE — REMOVE AND
INSTALL (ONE SIDE) (INCLUDES REMOVE
AND INSTALL WHEEL AND AOJUST
BOTH SIDES)

WARNING: When the brake drums are removed
there is a certain quantity of dust around the
brake shaes and in the brake drums. This dust
contains asbestos and is dangerous if inhsled.
Cars must be exercised in the removal of the
dust. Do not use an alr line to blow the dust
away. Use a vecuum . if a vacuum
cleaner is not avaiistie use protective breathing
equipment and remove the dust with a brush or
rag. ?;Illcct the dust in a sultable plastic bag for
removal.

‘”—HZL/S_TYPE REAR BRAKE ASSEMBUES

To Remove
NOTE: See illustrations for location of parts.

1. Chock ths front wheels,

2. Place a jack under the rear axle and raise the
vehicle sufficiently to enable axie stands to be
placed under the rear axie at each end in the
.area within the spring ‘U’ bolts. Release the
parking brake.

3. Remove the axie shaft as described in operation
15 322. : .

4. Place .a wheel trolley in ‘position under the
wheels. Use 8 huh nut wrench (Tool No. 15
513A or 15'6148) to unscrew the hub bearing
locknut. Rémove the scalioped washer and the
bearing adjusting nut. Remove the wheel, hub
and drum agssembly with the outer bearing
cane.

5. Turn the rear wheel brake shoe adjusters in an
anti-clockwise direction a few tums to slacken-
off the brake shoes (see illustration).

8. Remove the brake shoe return springs using the
special tool {Tool No. 64327926) or a suitable
hook tool which locates in the eyelet of the
retuih springs (see Hustration). .

i OO S . L DB
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7. Place a wira, string or rubber band around the
brake shoe expandar tappets to prevent the
rollers and wedge from fafling out.

8. Hold the lower brake shoe and carrier and
tamove the carrier return springs.

9. Remove both brake shoes and carriers.

10. Note the brake fining materiai code and
marking on the side of the brake lining.

H2L/S Rear Brake Assembly

1. Expander Unit
2. Adjuster Unit

3. Wheel Cyfinder
4. Return Spring

G 8-1857'7

Rgmoving the Brake Shoe Return Springs

1. Hooked Special Tool No. 64927026
2. Return Spring

80061276
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SERVICE AND REPAIR OPERATIONS
Precautions

{a) Tilting the cab.
ALWAYS use the specified cab tilting
procedure which is detailed in Section
44 00.

(b} Jacking up the vehicle.

When jacking up the vehicle, using a
hydraulic bottie jack, ensure the vehicle is
on firm, level ground, the brakes are
applied and the wheels are chocked. The
jack must be positioned at the correct
jacking points, which are inboard of the
‘U’ bolt clamps on the relevant side of the
rear axie or under the lower leaf spring on
the front axie.

{c} Methyl aicohol used in the alcohol
evaporator is injurious to health and
proper care must be exercised when
handling.

(d) Asbestos brake lining dust can be
injurious to heatth if inhaled. Any dust
found in the brake drum must be removed
by using a vacuum cleaner or soft brush.
Do not blow the dust out using a
compressed air supply. The dust should

ba collected in a sealed bag for disposal. |

(e} ALWAYS change brake shoes in axle
sets. Do not renew shoes on one side of
an axle only or unequal .braking will accur.

{f) ALWAYS clean the brake backplates
before installing brake assemblies, and
lightly lubricate the steady posts,
operating lavers, thrust pads, and
abutment edges of the shoes with high
melting point grease.

(g} ALWAYS disconnect the battery before
commencing repair operations.

(h) ALWAYS resat the tachograph clock
(where fitted) after reconnecting the
battery.

(ii ALWAYS refer to the applicable
procedure when undertaking service and
repair operations.

Jaint Sealing

When any component of the braking system has
been removed and the air lines disconnected, the
following procedure must be observed for applylng
sealant to the threads of the union when the line is
reconnecied

Two methods of sealing are available wnth Locme
572 being the preferred method.

A.

1.

Loctite 872 (Ford Specification SJM 46
81G2A)

Throughly clean the threads of the union and
mating component to remove traces of old
sealant and dirt.

Screw the union into the mating component by
approximately two turns.

Smear the threads of tha union with Loctite 572
and 3¢isw the union fully mto the component.

REVYE. - UL

HFM - 005863

4. Tighten the union and check that an unbroken

line of sealant is visible around the joint. A
broken line indicates that the quantity of
sealant applied is insufficient.

P T. F.E. {Polytetrafiuoroethyiane) Tape
'Ford Specification SM 4G 1018A)

NOTE. This method of sealing should be used only if
Loctite 572 is not available.

1.

Thoroughly clean the threads of the union and
mating compenent to remove traces of old
sealant and dirt.

Apply the tape to the male thread, ensuring the
tape is overlapped when pulled tight.

Screw the "union into the component and
tighten.

8006 1277
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12 132 BRAKES — ADJUST

Front and Rear

1. Chack the wheels, jack up the vshicle and fit
stands. Release the park brake. .

2, Spin the whee! and check that the bearings are
free running. .

3. Ensure that brake drums are cold. Turn the
adjuster clockwise, whilat turning the whesl in
the normal direction of rotation, until the shoes
are in firm contact with the drum, preventing
the wheel from being rotated.

4. Back-off the adjuster anti-clockwise until the
’ shaes are just clear of the drum and the whesl!
can be rotated freely without binding. .

5. Repeat the adjustment for the remaining |y ;’u:; Adjuster

wheels. . . : :

‘6. Remove the stands and lower tha vehicle to the
ground.

12 283 BRAKE. SHOES — FRONT BRAKE -
REMOVE AND INSTALL

WARNING: Brake lining dust is Injurious to
heatth iIf inhaled and proper care must be taken
when cleaning the braks drums and/or brake

backplates.
1. Disconnect the battery earth { — ) cable, chock
the wheels, jack-up the vehicle and fit stands.

2. Slacken off the brake adjusters, and wind out
and remove-the spring brake release bolt.

3. Using a wheel trolley, remove the wheel and
brake drum assembly as one unit, as detailed in
Operation }4 371.

~ 4. Using Girling Tool No. 649 47016 lever the
lower end of the shoe from the adjuster, pull
the shoe from the backplate to clear the
adjuster and release the-shoe. Both shoes can
.now be removed together with the springs.

Wire the tappets to keep them retracted.

6. Note the position of the retracting springs and
remove the springs from the shoes. Remove
the spring clips and bellcrank pivot pins,
;?‘{easing the strut. Remove the strut from the

oes. ‘

To install -
7. Refit the bell crank struts and pivot pins to the
upper brake shoes. Refit the spring clips,

noting .that the central tongue of the clip
tensions the bell cranks against the struts.

o

(Ni9I0767/T
Front Brake Assembly

1. Ratracting spring.
2. Expander, .
3. Adjuster.

8006. 1278
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8. Rafit new inner retracting across the 6. Lever the lower shoe away from the expander,
shoes. The Iudinqodmofeachmng must be turn the shoe away from the backplate and
chamfered and be fittad diamotticany opposite release the shoe; the shoes can now be
that of the other shoe. removed together with the retracting springs.

mmmw of
against the direction of rotation. Remove the

NOTE: On each shoe, the lining stops short of the
leading end of the shoe, and in the portion not
covered by the lining there is an aperture for access

) to the adjuster. '
1. Enaur_othoomuppotfofthemondarv

_bell crank lever to give tha specified
clearance between the shoe tip {leading edge)
and the expander tappets.

Check the clearance using fesler gauges. Hold

- the bell crank adjustsr and tighten the locknut
to the specified torque value.

"12. Ensure that the brake shoe adjuster is fully

released. Remova any dust and dirt from the
assembly.

13. Refit the wheel and brake drum assembly as
detailed in ation 14 371, taking care not to
damage the brake linings.

14. Adjust the brake shoes as detailed in Operation
12 132. Refit the brake release bolt and
tighten to the ified torque.

15. Remove the axle stands and lower the vehicle.
Reconnect the battety sarth (| cabls.

12288 BRAKE SHOES — REAR BRAKE -—
REMOVE AND INSTALL

ings to the back
the shoes

WARNING: Brake lining dust is injuri s to
health and proper care must be
cleaning the brake drums and/or brake lnck

1. Dlsconnocttfwbaﬂuyearﬁt(—)cab‘o chock

tha whesls, jack up-the vehicle arid fit stands.
2. Siacken off the. brake adjusters and wind out
and removetheapmgbmkoreleaseboh
Unscrew the nuts from the axie shaft bols, and
withdraw the axle shaft, oif baffie, andgaskets
Placo a suitable wheel trolley in position under
the wheels.

w

»

5. Using socket {Tool No. C-1041), remove the
ring locknut, lockwasher

bea and - bearing
adjuster nut. Withdraw the whsel and hub
assembly complets with the outer bearing
cone. -

HFM - 005865

7. Fit a clip or wire round the expander tappets to
keep them retracted

8. Detach the retracting springs from the bell
crank pivot pins. Withdraw the spring clips and
remove the pivot pins, bell cranks and struts.

Yo install

9. Refit the bell crank struts and pivot pins to the
new shoes with the adjustable cranks at the

leading edges.
NOTE: The leading edge of each lmlng must be
chamfered. On each shoe, the fining stops short of
the lsading edge of the shoe, and in the portion not
covered by the lining there is an aperture for access
to the adjuster,
10.  Fit new spring clips to retain the bell crank pivot
pins in sach shoe.

11. Set the shoes with the leading edges‘

diametrically opposite each other and connect
new inner retracting springs.

GiHORAT

Rear Brake Assombly
1. Brake shoe.

2. Expander.

3. Retracting springs.
4. Adijuster.

8006 1279
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3. Remove all the ashestos clutch lining dust

from the clutch re plate, the clutch
disc and the fywheel,

WARNING: Ashestos dust is injurious to
health and must not be inhaled. Do not
blow the dust off with an alr line. Use &
suiltable vacuum clesanar. if a vacuum
cleaner is not avallable, use personal
protective breathing equipment or a
sultable face mask snd remove the dust
carefully with e brush or rag. Coflect the
dust in a sealsble plastic bag or envelope
for disposal.

4. Inspect the pressure  plate assembly
generally for damaged or worn parts. In
particular check the friction surface for
scoring, discolouration or cracks.

5. (a) On the axial spring clutch check the

lever ends for wear. Check
aiso for broken coil springs.

_ (b} On the diaphragm spring clutch check
the diaphragm spring for cracks or
broken sectors and for excessive wear
on the ends of the sectors at the
centre.

(c)- If these or any other defects are

present, replace with a new pressure

plate assembly.

6. Inspect the clutch disc for wear on the
triction linings, check to see if they are
worn down near to the rivet heads, Check
the linings as well for oil contamination.
Check the buffer spri for. cracks or

-To inetall
8. mw grease tha splines in the clutch disc

CAUTION: Only the very skghtest film of grease
shoukd be applhed as any excess will be thrown
‘out and may contaminate the friction kinings.

9. Place- the clutch disc in position on the
flywhee! with the shortest spigot of the
splined hub towards the flywheel. Placs
the clutch disc/flywheel pilot bearing
alignment toof in- position. Select an
alignment too! according to clutch disc
diameter:

~mncm {12in) diameter clutch: Tool

No. C- A

- 30 mm (13in) dismeter clutch: Tool
NO; 10515

HFM - 005866

10. Place the pressure plate in position and
hold it against the clutch disc. On vehicles
fitted with the 330 mm (13 in) diameter
clutch (axial or diaphragm spring) ensure
that the dowaels in the flywheel are aligned
with the dowel holes in the clutch pressure
plate cover.

11. Enter all the securing bolts together with
new lockwashers and screw them in unti
they are all just lightly clamping the
pressure plate.

12. Screw in each bolt one turn at a time to
carafully and evenly pull the pressure plate
up to the flywheel and load the pressure
plate springs. Ensure that the dowels
engage correctly with the dowel holes.
Finally tighten the bolts to the specified
torque (ses specifications).

13. Remove the disc alignment tool.

Ford and Cummins V8 Engined Models

To Remove
1. Cluteh housing removed, refer to ation
16784 4. opes

2. Siacken and unscrew evenly and gradually
the bolts retaining the clutch pressure plate
to the flywheel. Remove the bolts, the
pressure plate, the first clutch disc, the
intarmediate plate and the second disc.

3. Remove all the asbestos clutch lining dust
from the clutch pressure plate, the two
discs, the intermediate plate and the
flywheel. -

Piot Bearing .
1. Alignment Tool.

8006 1280
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rush or rag. Collect the
lastic bag or envelope

HFM - 005867

. inspect tfhoe dgressu? plate ass:smt;ty
generally for damaged or wormn parts. In

particular check:

{al the friction surface for

_ digcolouration or cracks,

{b}. the operating laver ends for wear,

{c) for broken coil springs.

if these or any other defects are present,

teplace with a new pressure plate

assembly.

Inspect the intermediate plate for scoring,

discolouration or cracks. Check also the

centralising leaf springs for cracks or

breakage. If these or any other defects are

p|resent replace with a new intermediate

plate.

scoring,

@

6. Inspect the two clutch discs for wear-on
the friction linings. Check to see if the
finings are worn down nearly tgQ the rivet

~heads. Check the
contamination. Check the buffer springs
for cracks or breakage and also that they
are not loose in the housings. If these or
any other defects are present replace one
or both clutch discs as necessary with a
new part.

7. Inspect the flywhee! friction surface for
scoring, discolouration or cracks. If the
flywheel is unserviceable fit a new part as
detailed in operation 21 582 4.

To Imnll’.
8. Lightly grease the splines in the hub of
both clutch discs.

CAUTION: Only the very slightest film of grease
. Should be applied as any excess will be thrown
out and may contaminate the friction linings.

9. Place the "spigot end ‘of the clutch
disc/flywheel pilot bearing alignment tool
(Tool No. C-7139) in the flywheel pilot
bearing.

10. Place one of the clutch discs on the
alignment too! with the longest spigot of
the splined hub towards the flywheel. Slide
the disc up agalnst the flywheel.

linings for oil

11. Place the intermediate plate in position
against the first disc with the four driving
lugs engaged in the four d slou on

the ftywhee! and  the
springs on each lug in a tra g:siﬁm
felative to flywheel rotation. Stide

. up against the first disc. Take note of the
position of the Ietter ‘L' stamped on the
plate.

12. Place the second clutch disc on the
alignment tool with the lo spigot of
the splined hub towards the heel. Slide
the disc up against the intermediate plate.

13. Hold the clutch pressure plate in position
against the second disc with the fetter ‘H’
stamped on the cover as near as possible

" to the letter ‘L’ on the intermediate plate.
Ensure that the dowels in the flywhsel are
aligned with the dowel holes in the clutch
pressure plate cover.

14. Enter all the securing boits .with new
lockwashers and screw them in until they
are just lightly clamping the pressure plate.

15. Screw in each bolt one turn at a time to
carefulfy and evenly pull the pressure plate

" up to the flywheel and load the pressure
plate springs. Ensure that the dowels
engage correctly with the dowel holss.
Finally tighten the boits to the specified
torque (see spacifications).

16. Remove the disc alignment toal.

167844 CLUTCH HOUSING — REMOVE AND
INSTALL (Transmission Removed)

in-Line Diesel Engined Models

To Remove
1. Tiltthe cab as described in section 44.

2. Slacken, unscrew and remove the two
bolts securing the clutch slave cylinder. Do
not remove the push rod or the rubber boot
from the slave cylinder. Swing the cylinder
aside and suitably support it to prevent
damage to the hydraulic fluid line.

_ NOTE: On all vehicles fitted with four (4-410-S),

six and eight speed transmissions, the slave
cylinder is mounted on a cast extension bracket
on the clutch housing. On vehicles fitted with
the Ford 4-310 transmission the slave cylinder is
mounted on a flange on the clutch release arm.

3. Remove the battery cover and disconnect
the batteries.

800& 1281 PQ\
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unhook and 8 clutch relsage arm
returmn spring bracket an the
c!utchhounhgauéﬁghgonmam

5. Place a sultadle jak under the clutch
housing portion of the sump and support
the engine.

6. Slide the clutch release bearing and hub
assembly off the fingers of the release arm
fork and withdraw the bearing and hub
assambly via the transmission main drive
shaft aperture in the clutch housing.

7. Press the clutch release bearing off the
hub.

8. Slacken, unscrew and remove the self
locking nut and the centre bolt from the
engine right-hand rear mounting.

9. Slacken, unscrew and remove the four
bolts sacuring the engine right-hand rear
‘mounting bracket to the clutch” housing
and withdraw the bracket.

10. Slacken, unscrew and remove the four
bolts securing the engine left-hand rear
mounting bracket to the clutch housing.

11. Slacken, unscrew and remove the fifteen
bolts securing the clutch housing to the
. engine. Move aside any cables or pipes
that were clipped to the housmg Pull the
: housmg off the two locating dowels and
lower it to the floor. Move the housing

" away from the vehicle.

. 12. Remove all the asbestos clutch lining dust
from the clutch housing.

4 On vehicies fitad o«%:—aw tranapvission,

WARNING: Asbestos dust is injurious to
heaith and must not be inhaled. Do not
blow the dust off with an alr line.. Use a
suitable vacuum cleaner. If a vacuum
cleaner is not available, use personal
protective breathing equipment or a
sultable face mask and remove the dust

carefully with a brush or rag. Colfect the.

dust in a sealable plastic bag or envelope
for disposal.

13.. Remove the clutch release arm rubber
gaiter from the clutch housing aperture

and pull it off the release arm.

14. Pull the clutch release arm to dnsengage it
from the trunnion pivot ball and remove
the arm from the housing.

15. Slacken, unscrew and remove the release
arm pivot trunnion ball from the clutch
housing.

HFM - 005868

16. On vehicles fitted with the Ford 4-310

transmission, slacken the clutch release

. arm free play adjusting screw locknut.
Unscrew and remove the adjusting screw
from the housing.

17. Thoroughly wash and clean all component
parts. Discard the old rubber gaiter, self
locking nuts and all lockwashers.

18. Inspect all parts for excessive wear or
damage. Replace all unserviceable parts

- with new parts.

To install

19. On vehicles fitted with the Ford 4-310
transmission, screw the clutch release arm
free play adjusting screw and locknut
assembly into its location in the clutch
housing.

20. Screw the release arm pivot trunnion ball
into its location inside the clutch housing
together with a new lockwasher and
tighten to the specified torque (see
specifications). ’

21. Place a smear of grease on both the pivot
trunnion ball and in the ball socket in the
-release arm. Lift the retaining spring clip
with a screwdriver and slide the arm over
the ball until the ball is entered securely in
t?e socket. Release the retaining spring
clip.
22. Puli a new release arm rubber gaiter over
the arm and position the gaiter groove on
the rim of the clutch housing aperture.

23. Press the clutch release bearing onto the
hub.

T/9/0598/T

Engine Rear Mounting Brackaet

1. . Rear mounting bracket
bolts.

2. Rear mounting centre
boh.

8006 1282 OQ
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Petrol Engined Models

1.
2,

10.
- rear of the e

11.

12.

Tilt the cab as described in section 44.

On vehicles fitted with four (4-410-S), six
and eight speed transmissions, slacken,
unscrew and remove the two bolts
securing the clutch slave cylinder to the
clutch housing. Do not remove the push
rod or the rubber boot from the slave
cylinder. Swing the cylinder aside and
suitably support to prevent damage to the
hydraulic fluid line.

.. Remove the battery cover and disconnect

the batteries.
Slacken, unscrew and remove the nut

securing the stgrter motor electrical lead to
tha starter motor and disconnect the lead.

Slacken, unscrew and remove the two
bolts securing the starter motor and
remove the starter motor.

Slacken, unscrew and remove the four
bolts securing the flywheel lower front
cover and remove the cover.

On vehicles fitted with the 4-310
transmission, slacken, unscrew and
remove the five bolts securing the clutch
housing bottom cover and remove the
cover. _

Stide the clutch release bearing and hub
assembly off the fingers of the release arm
fork and withdraw the bearmg ‘and ‘hub
assembly via the transmission’s main drive
shaft aperture in the clutch housing.

:u’?s the clutch release bearing off the
Place a suitable jack upder the sump at the
engine with a piece of soft
timber between the jack and the sump.
Raise the jack to take the waight of the
engine.

-Slacken, unscrew and remove the self

locking nut from the clutch housing to
chassis  cross membar mounting bolt on
each side of the housing. Withdraw the
bolts together with the' ﬂat washers, lower
insulators and the. distance tubes.

Slackén, unscrew and remove the six bolts
securing the clitch housmg to the engine.
Move aside any cables or pipes that were

clipped to the housing. On vehicles fitted -

with the 4-310 transmission the two bolts
on the left-hand side also retain the clutch
stave cylinder. Move the cylinder aside and
suitably support to prevent damage to the
hydraulic pipe. :

Y T N e

13. Raise the jack slightly to lift the housing
lugs off the upper insufators.

14. Pull the clutch housing off the two locating
dowetls and lower it to the floor. Remove
the two upper insulators from the cross
member pads. Move the housing away
from the vehicie.

15. Remove all the asbestos clutch lining dust
from the clutch housing.

NG: Asbestos dust is injurious to

nl& dmunnotboinhaled Do not
biow the dust off with an air line. Use a
sultable vacuum cleaner. If a vacuum
cleaner is not avallabfe, use personal
protectivé breathing equipment or a
suitable face mask and remove the dust
carefully with a brush or rag. Collect the
dust In a sealable plastic bag or envelope
for disposal.

16. On wvehicles fitted with the 4-310
transmission, unhook the clutch release
arm return spring from the lug on the
housing and from the lug on the arm and
remove the spring. -

17. Remove the clutch release arm rubber
gaiter from the clutch housing aperture
and pull it off the release arm.

18. Pull the clutch release arm to disengage it
from the trunnion pivot ball and remove
the arm from the housing.

19. Slacken, unscrew and remove the release
arm pivot trunnion ball from the clutch
housing.

THIS9HT
Relesss Arm and Slave Cylinder Aunmbly -~ 4310
Tranesglpnion
1. Hydvautic cyfinder. 3. Free-play adjusting
2. Rdlease return scrow,
spring. 4. Reloase arm.

8006 1283 PQ |
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40. On vehicles fitted with four (4-410-S), six
and eight speed transmissions, place the
clutch slave cyfinder in position on the
clutch housing cast bracket ensuring that
the push rod engages correctly with the
clutch release arm. Screw in the two
retaining bolts . together with new
lockwashers and tighten to the specified
torque (see specifications).

41. Pass the release bearing and hub assembly
through the transmigsion main drive shaft
aperture in the clutch housing and slide it
into position on the release arm fork.

42. |ower the cab as daescribed in section 44.

Ford and Cummins V8 Diesel Engined

Models

To Remove
1. Tilt the cab as described in section 44,

2. (a) On vehicles fitted with a hydraulic
clutch slave cylinder slacken,
unscrew and remove the two bolts

" securing the clutch slave cylinder to
its mounting block on the clutch
housing. Do not remove the push rod
or the rubber boot from the slave
cylinder. Withdraw the cylinder and
push rod assembly from the mounting
block, swing the cylinder aside and
support it to prevent damage to the
hydraulic fluid line.

{b) On vehicles equipped with an air
assisted clutch slave cylinder slacken,
unscrew and remove the two bolts
sacuring each trunnion in the slave
cylinder mounting bracket on the
clutch housing.” Withdraw the two
trunnions and remove the slave
cylinder and the two side packing
washers from the clutch housing.
Swing the slave cylinder asMe and
support it to prevent damage to the
hydraulic fluid and air lines. - -

NOTE: Before removing the air assisted clutch .

slave cylunder on vehicles with the Cummins V8
engine it may necessary to move that part of the
fuel return system adjacent to the siave cylinder
upper trunnion. If this is necessary plug all open
fuel lines.

3. Withdraw the clutch reiease bearing and
hub assaembly from the clutch housing via
the transmission main drive shaft aperture.
Slacken, unscrew and disconnect the
grease lubrication pipe union nut on the
release bearing hub and remove the
bearing and hub assembly.

4. Slacken, unscrew and remove the union
adaptor from the release bearing hub,
Presgs the bearing off the hub.

5. Slacken, unscrew and remove efeven of
the twelve bolts securing the clutch
housing to the engine leaving one bolt at
the top. Move aside any cables or pipes
that were clipped to the housing.

6. Hold the housing, slacken, unscrew and
remove the final top boit and lower the
clutch housing to the floor. Remove the
housing from the vehicls.

7. Remove all the asbestos clutch lining dust
from the clutch housing.

NERRREE ™R 1

WARNING: Asbestos dust is injurious to
health and must not be inhaled. Do not
blow the dust oft with an air line. Use a
suitable vicuum cleaner. if a vacuum
clestter is not avallable, use personal

protective breathing equipment or a
-ulubh face mask and remove the dust
carefully with a brush or rag. Collect the

dust In a sealable plastic bag or envolopo'
|_for disposal.

8. Slacken and unscrew the union on the

release bearing grease lubrication pipe at -

the grease nipple end and remove the pipe.

9. Slacken, unscrew and remove the two
grease nipples on the side of the housing.

10. Remove the clutch release arm rubber
gaiter from the clutch housing aperture
and pull it off the release arm. ‘

11. Pull the clutch release arm to disengage it
from the trunnion pivot ball and remove
the arm from the housing.

12. Slacken, unscrew and remove the release
arm pivot trunnion ball from the clutch
housing.

13. On vehicles with the hydraulic slave
cylinder slacken, unscrew and remove the
two bolts securing each trunnion in the
slave cylinder mounting cast bracket on
the clutch housing. Withdraw the two
trunnions and remove the slave cylinder
mounting block.

14. Thoroughly wash and clean all component
parts. Discard the old rubber gaiter and all
lockwashers. Inspect all parts for excessive
wear or damage. Replace all unserviceable
parts with new parts.

8006 1284
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Rear Suspension CO Check brake linings for wear and

Lubricate the shackle pins using the

specified grease through the two .

gresse nipples on each rear spring.

On four spring tandem vehicles,
lubricate the shackle pins using the
specified grease through the six grease
nipples (see {llustration). No fubrication
is required on twin spring tandem
vehicles.

- ABCD Grease compensating tube

pinsfAuspension arm brackets (four
spring bogie only).
Lubricate the compensating tube pins
using the specified grease through the
grease nipple located on each
compensating tube pin.

BCD Check battery terminals: clean and
grease.

. Clean the connecting faces of the
battery tarminal posts and clamps to a

" bright surface with -abrasive paper.
Apply a thin film of petroleum jelly {not
grease) to the terminal connections.

ABCD Grease cab hinges and locking
mechanism. .
The two cab hinges are located behind
the front grille access panel and
lubricated through the grease nipple on
each hinge using the specified grease.
Smear the cab ftocking mechanism,
located at the rear of the cab with the
specified grease.

ABCD Lubricate door locks, cylinders and
catches, hinges and check straps.
Ensure all the door tack and hinge
components_ are lubricated with the
specified oil and/or grease.

HFM - 005871

WARNING: Brake fining dust is
injurious to hoatth if inhaled and

- adequate safety precautions must

be observed when cleaning the
brake drums and/or backplates.

Chock the wheels, jack up the vehicle
and fit the axle stands. Slacken off the
brake adjusters and remove the wheel
and brake drum assembly as detailed in
Operation 14 371. Examine the brake
finings for evidence of contamination
by oil, grease or other harmful

substances. Check the linings for

excessive wear. If the lining thickness
is considered inadequate for the next
service period, it must be reported and
the service form endorsed.

NOTE: Following completion of all
Maintenance Procedures that
necessitate removal of the wheel and
brake drum assembly, the assembly
must be refittad and ALL the brakes
adjusted as detailed in Operation
12 132.

W/9/0033,T

Rear Spring - Lubrication (4 Spring Tandem)
1. Grease nipples.

8006. 1285 1)0
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" Service Service

ABCD Cheack exhaust smoke. |
With the engine running under ioad,
check the exhaust smoke.
Refer to the engine or fuel system
sections of this manual for the exhaust
smoke remedial procedures.

ABCD Check that all brakes operate
efficiently.
The test should be carried out
preferably on a dry, clean and
resaonably smooth and level road, with

the vehicle laden to a minimum of 75% -

GVW/GCW. Articulated vehicles
should be tested with a trailer of
known performance.

Test the brakes at several speeds
within the normal operating range with
light and heavy pedal pressure.

Allow the vehicle to coast to check for
brake drag and tendency to pull to one
side.

Check .brake drum temperature to
ascertain if any drum is binding, it one
drum is binding it will be hotter than
the others.

WARNING: Hot brakes may
smoke; avoid inhaling the fumes as
thgy may contain ashestos dust

__which is injurious to heaith.

: above road test should not
be carried out until the braking system
components are correctly ‘bedded in *

. - from new. Newly fitted brake linings
and/or brake drums will not reach peak
efficiency until the ‘bedding in’ process
is complete.

If necessary, refer to the fault diagnosis
in Section 12 of this manual to
diagnose and rectify any fault.

ABCD Check all instruments and controls.
Ensure that all instruments and
controls function "satisfactorily,
including the tachograph, tachometer
and/or speedometer, whichever is
fitted. 4
Check that the air pressure gauge(s)
register  the specified operating
pressure when the engine is running.
Check that the low pressure warning
buzzer operates when the air pressure
in the system falls below the specified
value.

UG} PR S

HFM - 005872

~ ABCD

ABCD

ABCD

Check that the oil pressure gauge
registers the specified pressure during
normal operating speeds.

Check that the warning lights
illuminate when required. Ensure ihe
direction indicator warning light self-
cancels when the steering wheel is
returned to the straight ahead position.

Check circuit test switches.

On vehicles fitted with hydraulic brake
systems a brake pressure differential
warning light and test switch may be
incorporated and located adjacent to
the -lower switch panel. To check the
circuit depress the switch and check
that the red light illuminates. The light
will remain extinguished if the bulb has
failed. ,
WARNING: If the light illuminates
at any other time a faulty braking
system is indicated. The wvehicle
must not be driven untii the fault
has been rectified.

Check interior lights.
Ensure that the interior light illuminates
brightly when the switch is operated.

Check operation of door locks,
latches and check straps.

Ensure that both. doors open and close
satisfactorily and that the check straps
restrain the doors from excessive
travel. Check that the locks function
satisfactorily and that the latches hold
the doors securely in their apertures.
Adjust if necessary.

B X




1ECAUTIONS
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sin Based Adhesives/Seaters

© example,
in based,

iing should only be carried out in well
tilated areas as harmful

itile chemicals may be rel PG

ll contact with - uncured resins and

eners  can  result  in  ircitati

watitis, and absorption of toxic o;v;

aful chemicals through the skin,

shes can damage the eyes.

ide adequate ventilation, and avoid
eye contact. Follow the

acturer's instructions.

robic, Cyancacrylate and Other

. ilc Adhexives

are lesitant, sensitizing or harmiul to
. tin. Some are eye Irritants.

wd eye contact should be avoided and
anufacturers instructions followed.

-acrylate adhesives (super-glues) mus
ntact the skin or eye:P lf.gkin or eyet

is bonded, cover with a clean moist
nd get medical attention. Do not
ot to pull tissue apart. Use in wel)
ited areas as vapours can - cause
‘ion of the nose and eyes.

vo-pack systems see 'Resin Bas
ves/Sealers’, . ed

wate (Polyurethane) Adhesi
‘esin Based M\edves/Seal::/sede"

uals suffering from asthma or
tory allergies should not work with
w these materials as sensitivity
s can occur.

raying shoyld preferably be carried
~xhaust ventilated booths removing

and spray droplets from the
‘g rone. Individuals working with
oplications should wear supplied aijr
ors. -

{EEZE - See Fire, Solvents

.-;nple. isopropanol, ethylene glycol,

epoxide and formaidehyde

HEALTH AND SAFETY PRECAUTIONS

Highly flammabie, flamiable, ¢ ible.

tsed ir vetucle cnajani systems, broke air
pressure systems, screcnwasher solutions.

Vapours given ot from coodlant antilreeze
{glycol} arise onty when heated.

Antifreeze may be absorbed through the
skin in toxic or harmlul quantities. If
swallowed seek medical attention
immediately.

' ARC-WELDING - See Welding

ASBESTOS - See Brake and Clutch
Linings and Pads

BATTERY ACIDS -
See Aclds and Alkalies

Gases released during charging are
explosive. Never use naked ftiames or
allow sparks near charging or recently
charged batteries.

BRAKE AND CLUTCH FLUIDS
{Polyaliylene Glycols) - See Fire

Combustible.

Splashes to the skin -and eyes will be
slightly irritating. Avoid skin and eye
contact as far as possible. Inhalation
vapour hazards do not arise at ambient
temperatures because of the very low

vapour pressure.

&4

fonra,!

N

i controlled conditicus.

BRAKE AND CLUTCH LININGS AND
PADS - See Legai Aspects -

These items contain asbestos, which if
inhaled may cause lung damage and in
some Cases, cancef.

The rormal handling and fitting of these
items should not cause any hazard, but any
drifling, gcinding or filing of friction
materlals may produce ashestos dust, and
should only be carried ‘out under strictly

The dust in brake druras, #tc, contains very

" jittle asbestos but care shuuid be taken to

avoid Inhalation ot this dust  during
servicing of brakes and cintches. The use
of drum cleaning units, vacuiu cleaning or
damp wiping is prelerred to the ase of air
jets for Dlowiog-out'.

BRAZING - See Welding

©

CHEMICAL MATERIALS - GENERAL -
See Legal Aspects

Chemical materials such as solvents,
sealers, adhesives, paints, resin foams,
battery acids, antifreeze, brake fluids, oils
and grease should always be used with
caution and stored and handled with care.
They may be toxic, harmful, corcosive,
irritant or highly flammable and give rise
to hazardous fumes and dusts.

The effects of excessive exposure to
chemicals may be immediate or delayed;
briefly  experienced or  permanent;
cumulative; superficial, iile threatening; or
may reduce life-expectancy.

DO'S

DO remove chemical materials from the
skin and clothing as soon as practicable
after sojling. Change heavily soiled
clothing and have it cleaned.

DO carefully read and observe hazard and
precaution warnings given on material
containers . {labels) and in  any
accompanying leaflets, posters or other
instructions. Materiat heafth and safety
data sheets can be obtained from
Manufacturers. .

DO organise work practices and protective
clothing to avoid: soiling the skin and eyes;
breathing vapours/aerosols/dusts/fumes;
inadequate container labelling; fire and
explosion hazards.

DO wash before job breaks, before eating,
smoking, drinking oc using toilet facilities
when handling chemical materials.

- DO keep work areas clean, unciuttered and

free of spills.

NO store according to rational and local
regulations. -

HFM - 005873
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coutmw NNAED-WITH
CLEAN BRAKE FRUID AND GCLEAMED
WITH A eulm. um PREE CLOTH OR

«l-!quabrtudly- Essr Whesl Cylisder issembly -
(154 mm Diametar Breke) Exploded (254 sm Dismmter Sxake)
Gylénder body 3. Piston 1. Pisten - &. Dust cover
I 1.- Seal 4. Dust Cover . 2. Spring °~ S. Cylinder body
g —— 3. Seal
3 6. Flt a new seal in position, taking care 7. Lubricate the wheel cylinder bore,

oot to damage the seal. Ensure it is pistons and seais with the specified brake
cerrectly seated and positioned. ' fluid.

7. lubricate the whee! cylinder bore, 8. Carefully push the pistons into the
i amn piston with the specitied brake bore, ensuring the seals are correctly

the piston return spring into 9. Lmdane the inger contact suréaces

. of the dust cowars aith the. sancifiat ced

nlly the piston into the tubber greass and fit them in tion,
z&m smal is correctly seated. 10. Where fitted, insert po:t?“ rods into

h dust cover after lubrlcaung position. .

ostact surfaces the

% 240 INST

REMOYE AND INSTALL
(ot GNCLUDES: BRAKE
muw

89219008 -

SPECIAL CONTAINER DOES )
CONTAMINATED AND IT REQUIRES
CLEANING THEN SUCH MINERAL
CLEANING FLUDS AS PETROL,
. PARAFPFIN etc. MUST NOT BE USED
UNDER ANY CIRCUMSTANCES. THE

remove the whesl cylimser .-

carrier plate.

- eagen P o B
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. 1671 CLAUTCH PEDAL FREE TRAVEL
~ADRST .

PLATE - REMOVE AND INSTALL
(Engine or Transmission Removed)

emove
f. On Ford A310 transmissions remove

the cluteh

2. Peenly gnscesw the boits retaining the
. et plite to "t fiyeheel.

3. tupact the clutch disc for loocse
facingsy excessive wear, distortion or
fromy

brokan or joose

S, The pysswre pimte and fipwhes! should
be Clessed with Genklenc or Pone
Formula 861 if thers are signs of oil or

o netall
2':.::' ok e of we Z
CAUTIONh ANY EXCESS GREASE WiLl 8
7. Mmm&mﬂumf‘:
v 3 vith the t us )
NS Do e i

an

Installieg the Presscye Piate Avesnbly 39
1. Testaller teol no. 21 QA& ;.
2. Piyvhesl

8. Fit the pressure plate assembly 3
locating it on the flywheel gowels. Screw

aduatly pul) the
y -
gcnbn.ﬂmnyﬂgt«mﬂuboluto :

spectited tocque. )
9. Remove the installer toal.

AND INSTALL

taining pin from its
nylon seat situated at the top of the cClutch
pedal and withdeaw it from the cable
eyelet,
6. Withdraw the cable from the pedal
SUPEGTt Yrachet and remove the cable from
the wehitin, compiste with the butihead
grommet, - :

To Remove - -
1. Re :’;elu. lssion as descrided

in operation 1%, On vehicles with ZF
.“M w f? = b 2+

To install

S. Assembie the clutch relesse bearing
and hub assembly to the clutch rejease fork
by aligning the mating tongues and

6. Secure the bearing with the circlip or
spring lugs. Lightly grease the fork end.

7.  Assemble the clutch release fork and
hub assembly to the clutch howing by
passing it through the clutch hausing side
hole and locating its small tork end at the
pivot.

8 On ZF transmissions irstal} the clutch
housing on the transmission. Replace the
transmission as described in operation 16
1a.

Telss 1ORY Naaniw



12 121 BRAKING SYSTEM @ 12 141

Page 23
July 1973 A SERIES

12 121 BRAKES - INSPECT (includes : remove
and install wheels and brake drums,
remove dust, check moving parts. For
operation, system for leaks, shoes for
wear, adjust foot and handbrake where
applicable)

A- Seres - P 1939

Raise the front and rear of the vehicle and fit

axle stands.

Remove ail wheels and brake drums as detailed

in operations 12 311 and 12 313. )

Remove dust, with a pressure air line, from the

brake assemblies and brake drums.

Check all moving parts for operation, i.e. rear

automatic adjusting mechanisms, retracting

springs and wheel cylinder pistons.

6. Check the front brake adjusters. 254 mm (10

in.) brakes; check the serrations on the

adjuster plate and comect engaging of the

pawl. 317 mm (12 in.) brakes: ensure the

adjuster peg is secure within the mechanism

and the peg and shoe web slots ara liberally

lubricated with molybdenum disulphide grease.

Check the position and condition of ail brake

hoses, pipes and connections.

Check the wheel cylinders and hoses for leaks.

Check brake shoes for wear and drums for

scoring and grooves. -

Check for free movement of the parking brake

cables, parking brake rods and parking brake

. levers, adjust as necessary.

10. Check brake master cylinder and/or booster for
tightness and correct function.

11. Check and if necessary adjust push rod to
master cylinder pistoni clearances as detailed in

ion 12 335,
NOTE: Avoid inhaling brake shoe dust during brake
shoe repair or inspection.

12 141 BRAKE SYSTEM — BLEED -
SINGLE LINE UNBOOSTED

1. Remove the reservoir cap. and top up with
approved brakae fluid.

2. Removae the rubber dust cap from the left hand
rear bleed nipple and fit a bleed tube.

3. Place the other end of the tube in a glass jar
containing a sufficient amount of approved
-brake fluid to keep the end of the pipe immersed
during the bleeding operation.

-—

> W N

© oN o

‘4. Unscrew the bleed valve approximately half a-
turn. Fully depress the brake pedal and release
to the off position. Brake fluid and/or air should
have been pumped into the jar. if not, unscrew
the bleed valve further.

5. Continue to depress the brake pedal, pausing
after each return stroke, until the fluid seen to
enter the jar is clean and free from air bubbles.

-6. Depress the brake pedal fully and maintain in
this position whilst the bleed valve is tightened.
NOTE : Do not over tighten the bleed vaive.

7. The master cylinder reservoir must be topped
up with approved brake fluid during the bleed-
ing operation.

8006 1290
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‘R’ SERIES

OP 2018B FRONT BRAKE SHOES - REPLACE

It is important that brake shoes are changed in sets, i.e. do not change the shoes on one side of any
axfe assembly. .
Tool: Adjusting Nut Wrench Adaptor ~ C 1032

To Remaove ' . ‘

1. Remove the wheel trim and the grease cap and back off the brake adjuster.

2. Jack up the vehicle, fit chassis stands and support the wheel with a wheel trolley.

3(a) 4,300 kg. (9,500 Ib. axle). Remove the split pin, unscrew the bearing adjusting nut and withdraw
the thrust washer and the outer cone and roller assembly.

3(b) 4,990 kg. (11,000 1b. axle). Bend back the tab washer and unscrew the lockaut. Remove the tab
washer and lock ring, unscrew the adjusting nut using Tool number C 1032 and remove the outer
cone and rollgr assembly.

4. Remove the wheel, hub and drum assembly using the wheel trolley and drive out the inner cone
and rollers and the hub scal but do not damage the roller cage.

5. Carefully lever the trailing edge of each shoe away from its abutment slot in the wheel cylinders.
Gradually release one shoe so that the rétracting springs can be detached and the brake shoes

" removed.

®

6. Blow out any dust present in the drum and back plate taking care not to inhale any of the brake
dust. Goggles must be worn to protect the eyes and all the normal precautions must be taken

when using compressed air in this manner.

HFM - 005878

To Replace

1. Fit the retracting springs to the brake shoes and slide the leading edge of each shoe into the locating
slot in its wheel cylinder piston. Carefully lever the trailing edge of each shoe into its abutment

at the rear of the wheel cylinder.

Fig. 26 Dual Alr Actuator Mounting : Fig. 27 Front Brake Assembly
(1) ACTUATOR () WHEEL CYLINDERS
(2} INDICATOR ROD (2) RETURN SPRINGS .

(3} WARNING LIGHT SWITCI{
(4) MASTER CYLINDER

worreen;

JUNE 1970

8006 1292
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12 141 BnAxlﬁe SYSTEM -

BRAKING SYSTEM

12 285

3 6 Continue depressing the br ) {
B yake pedal. unul
nn more air bubbles emerge from the twbe I

NOTE: It is important that the fiud tevei in (e
TeSeIvoirs is mainiained during the brake bleed-
ing ope . NEVER replanish the reservoirs
with ﬂu/_d drained from the system as it may be
conmnunamfi or sergted. If the flyid in the
system s dirty it is achisable to dramn «t com-
platety and refill with fresh fluid.

——

8 When. with each depression of the brake
pedal. ftuid slone comes out of the bleed tube.
hold the footbrake pedal in the fuily depressed
position and tighten the bleed valve )

T

CAUTION: Do not use excessi
tightening the valve. THive force when

7 Remave the tube and refs @ rubber n
2 t tha o
- i cap o

8 Repeal these onersuor. r~n e gther
wheels. starting wi' the wheel having it nadt
snortest pipeline cun Blenz 4t the whanl raving

S S s bt i

the tongast mpe Yina w0 1ast

9 Tep urs iha resarvorrs to the correc: ievel and
roplace tha caps. '

12 283 SHOES - FRONT BRAXES
REMOVE AND INSTALL (One :
privtey- Side) {includes :

D WARNING: Brake lini

3 : ng d
hmsmmﬂhwmwm
must be teken when cieening the brake

8 Remove both shoes completa with he
retracting springs

7 Note the positions of thy retracting springs
and remaove the sorings from tha shoes.

8 Wire the wheel cylinder pistons o keep
them retracted.

To Remove
1 Ensure that the park brake 13 apphed.

2 Paginon a jack under the centre of the front
axia and raise the vehicle suticiently to fit stands
undet each end of tha axle.

3 kUsmg a whaal tolley, remove the wheel and
Lrake drum assembly as one unit. a H i
Operaton 14 371 ¢ desaiied n

4 Using the Brake Shae Horn ool No
943470161, prise one of the shons from s
ABuiment siot an e wheet avlinder

-6~ Gradualiy celease the tension en the shos to
enabe the other shoe to be ramaved from «os
abutment slot on e othar whee! eyhnder

To tnstall

NOTE: Ensure that the brake shoe lining
_materia! of the replscement shoes is of the
correct specification. Check 1he letier code on
 the side of the brake shoe hning (see
Specifications)

9 Refit the brake shoe retractng springs in ihe
asinons noted duning remeval

13 Locate the shoe web o each brake snoe
t ding eage nto the 3ot At e ena of the
wopel cviinder peston

11 Using the Brake Snce Ho'a (Too! Ne

© 649470160, lpver e s1io8 web of rzach trgke
- shoe trating edae into is akutment slot at the -
B> (par eng of the wneet cviimder Remove the

£621 90089

1&;“* Two Lesding Shoe (HLE/B) Fremt Brake Assamly
¥ Bnoge ppe 7 Snoer
8 turn sing Bured
|: ::;.;:;:nw : 2:;: cam N :: Dust L‘;’”
sdjuster Whee! body
: m :::‘td 10 Dusi cover :: P mmwmq
ors " iy 1310 tetyTn
8. Brareshos 12 Puaon seas

Page 32 May 1880

“ retaining wire {rom the cyhinder DIStons

12 Taking care not o Jdamage the biske
i hnings, refit the whea! and bi k¢ drum assemuiy
as detaved in Operation 14 371

the brake dust cover winch cover the brake sroe
wesdy posts, slacken the steady post lacknuts
;nd unscrew both ateady 0osts wo full wrns
ing Adjuster Tool No 64927025

girection unitt tha shoes are 0 hem coniact wein

L9  Using the Adjuster Tool No 64827025,
Pw in one steady Post until it just contacts the
reka shos web, then tightan tne tockaut, Refit
he-steedy post rubber plug

%8  Repest the operaton on the other shoe

R4 Mn:nmebrake as detailed in Operation
12132, s ted m Op

12 285 SHOES - REAR SRAKEY -
REMOVE AND INSTALL (One Side) {Includes:
Remove and Install Wheel and Adjust Both
Sides).

A WARNING: Brake lining dust is

to health ¥ inheled end proper care
must be taken when cleaning the drake
drums end/or back plates.

M Turn the hrake adjusiars i @ clociwise

To Remove (H2 U/S)
1 Chock the front wheels,

2  Slacken tne whael nuts.

3 Postion a jack under the centre of the reer
axle and raise the vehicle sufficienly to fit stands
under each of the axle.

4 Retease the park brake.

§ Ramove the whae! nuls and. using a wneel
woiley, remove the wheel

8 Remove the hub and brake drum assembl
as datatled in Operation 16 374.

7 Slacken the brake shoe adjusters.

8 Using the special Tool No. 64927026 orh
sunable hook 100!, unhook and remove the braikp
shoe ratracung sprengs.

9 Wire around the expander tappets to reta
the rollers and weage (n position.

10 Using the Brake Shoe Horn (Tooi N
64047016). prise the shoes trom ther abu
ment slots in the wheel cylnders and ramowvi
the shoes compilete with shoe carrers from thy
trake carner plate .

11 Wire the whael cylinder pistons 0 keep
them retracted.

12 Disconnect and remove the carner rewrn
springs. :

13 Remove the brake shoe carrigrs from the
hrake shoes.

To instati

NOTE: Ensure thaj the braks shoa lining
maierial of the replscemant shoes is of 1he -
correct specificanon. Check the Jetier code on
the side of the brake shoe lining (see
Specificiations).

Moy 1980 -Page 33




088500 - W4H

d %621 9008

16 724 4 manuau Transmission AND CLUTCH

-] Place the clutch disc i position on the
flywhee! with the shortest spigat of the splinad
hub towerds the fhavheel, usmg clutch dise
aligrrnent tool (N C7088)

10 Piste the pressyre plate i position ensur-
nG that the dowels i the flywheel are ahgnea-

with the dowe! hales in the elutch oressure plale
covar

11 Fu the rotaning bolts togethyr wrt new
lockwashars and screw them in until thew e ait
1ust hightly clamping the pressure plate

12 Screwn sach bolt one turn at 8 nms in thn
secuenre shown tsee fustrancnl 1o carefull;
and ovanly pul! the oressure olate ub o the
thwhaei and 1wad the prassure plate springs
Encure that the dowals engage coractly with the
vowal hoiss Finatly ughten the bolts :n ..
ciickwise sequence 10 the specimed torque isee
Specifications! . .

'W!a-.lalr

3 Slide tha clytch ralease bearing ana hup
assembly alf the hinpers of the release arm fork
and withdraw the bearing and hub assembly via
the transmission main drve shalt agerture in ihe.
ciutch housing

4 Remove the sei-lacking nul and the cent..
boltirom the engine rant-hand rear mounting

5 Remove tne four batts secunng the angune
ryht-nand rear mounhny beacket 10 the chnch
nEUSIAG And withtl aw tha Bracs e

6 Remewe e o buits IMCUTinNg Ne enging
wh-nand reae mourtitn tracket to the cluteh
Pousing.

2 Pemcve the

rihgigh nousing 1o
Cabder o pipas 1t v
Pull the hnyging ot
temove the hovganq =3k

Tran P g na the

Sty
A RNR L VL ITENE
seazen dowals angl

8 Hoamouw 4l they aragine: - tens eenyd gt .-
‘run the clulch Foyse s

ah WARNING: Asb. dust is infurk
fo health and must not be inheled. Do not
blow the dust off with en air line. Use e suit-
able A / “Ha fe iz
l:ot L " use p #! protactive
g P ©r & suitable face mesk
and remove the dust carefully with a brush or
rag. Collect the dust in a sealabln plastic bag
or eavetope for disposal, )

Charteh Covar 1o Fiy Sant Segu

e e e e et .

13 Ramowm thy doge aignment tog!

18 784 4 CLUTCH HOUSING - REMOVE
AND INSTALL (Trenemvizsion Ramoved)

To Remove

1 Unscrew and remove the two bolts secur
'ng @sch trunmon in the slave cylinder maunting

. bracker on the chstch housing. Withdraw the two

frunnions and remove the slave cylinder and the
wo side packing washers from the clutch
housing. Swing the stave cylinder aside and
Support it to prevent damage 1o the hydraulic
fluid and air Iines. B

2 Piace a suitable jack under the fe3ar porion
of the sump and support the enging.

Page 90 May 1980

] Remova tha atpeh rqagse a rubber
QAINBE f10m the (hiien ~or o AURITE and pall
# oft the relgase aim

10 Pult e ey TPRASH U I dingnganey
from the yunnior. pivei Lak Ang ramavg the airm
{rara the hnusing

Y1 Bernove the roltgse e ues “Unar pak
f1oin the cluten BBy

12 Trarcugnly gisms. . Luinponent garty
Discard the sid rubbm ganer self incking nuts
and sil tockwashars,

13 tnspect al! parts for exnessive wear or
demage Renew ail sarviceshia parts :

Yo inatany

14 Screw the release arm pvol irunnion balt
nto its location inside the elutch housing
fogether with 8 new lockwasher and ughten to
the specified torque (see Specifications).

ANUAL TRANSMISSION AND CLUTCH 16 784 4

¢ of grease on both the pvol
mb.;l? :::: :\ v.:egball socket in the release
Lt the retang  spring chp w_nh n|
driver and slide the arm over ne fail unul .
ball iz entered gecurely n the sucket
faase the retaning sprng cle

Pull @ pew reiessa arm rubhar ganer o\-fl
e arm and Dosition the gaiter groove of the
m of the cluicn housing aperture -

Pack tne intarnai recess o the ciutch
se baarng hul wath gk maltng r.'ue'::x
wease (see Specifications) Anc Dass it over ! r'
srusc:on ram duve gear neyr:ng retane!
© scrapa oft surolus arease Pace alhr:p‘l:ﬂ
pegs Of high malbng point gfease on ihe c.;:...
858 ar: tsk Irust pays ang on '-h‘e rexxa‘s.t\l
aring hut: thrus GAds. flemsne il Surphus
grease from the evtanur ot the reloass branng

8n3 hub asse ety

CLUTION: Any expess greass on thq mlnse_
kearing may be thrown off by the rotation ql the

bwuring and contsminate the ciuteh disc friction

finings.

i 1& Place - o oach houding min POS:HIN
~Algn the two dowels 1n the clute s housng wi'7

the comesponing holer inthe flywhes! housing
and push 1ne houying heme .

Scrow i~ he fifteen retaining aohe, logether
with new Inckwashers. ansuring that the chps
suppothNG arvy Cables Or DIDAs are pigceo m:r
the app:oonate HoNS Tightan e bolls 10 1he
specitied taroue (soe Specifications}

19 Align tne bolt hotes and screw n ine tour
bons sec.ning the engine tafi-hand rear meunt-
g bracket to the clutch housirg :ogather with
row loakweshers and tighten 10 the spectied
rsrque isee Specifications)

20 Placa tne angme 1ight-nand «aar maunting
. bracket 1 position
Bnier tha centre Dot and screw. on the self
tocking nJt three or four threads.

tour botts
21 Algn tho bolt boes, sCiewe 10 the

securing the hracket 1o the clutch housting
together with new lockwasghers and. tighten to
the specitied totgue (588 Spacifications).
Tighten the centre boh and nut 10 the specified
torque {see Specifications}.

22 Remove the jack trom benaath the engine.
23 Replace the clutch release bearnng and

hub assembly on the release arm fork via the
transmission main drive shaft aperture

/9058817
Engine Rese Mounting Sracke?

4 Baps manatm. B2 L0 R
2 Flea: gt £ PR I

24 - Lighte greast the tramwan Lushas «n the
slave cyunder the push .od und where 1 haprs
on 1he rotease arm aard 1wy twa xide Spacer

washe:s

28 Piace the sl cvindar i pasitor o0 the
Siutch Bousing ensunep nat the pust 1o0 nns'
enrqaged correct!y wih the :ncees th the end O
tha fateage arm

Lousteh housing twacket

28  Place the two side spacer washers n DOS-
iion betwsen the ait cylinder and the trunfion
mounting brackets.

Ixgn the holas in the trunnion Mouning
::’ad::':.’ the spacer washers and the trunnon
* cacess bushes in the arr cylinder and insert the
yrunnians  Screw in the four trunnion retatning
bolts with new lockwashers and lighten to the
speciied torque (ses Specifications).

May 19680 Page 81



