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_ RECOMMENDED
NAME -OF ASBEMBLY WRENCH “TORGUE
R LOAD. FT. -LB.

-SIZE AND
THREA,

- 5/16-18:
L B/16-18
.- B/16-18
- 5/16-18
. 5/16-18.
- B/16+18
. B/18-18
. B/16-18
- 5/18-18
- B/16-18
CR/36-24 ) Bemeralenimounting ool
L 3/8-18
3/8-18

rankcase
(Case E

- 8/16724

L T/16-14 -
L 3/16-14

20-100
110-130.

TUAs-ie
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TORQUE WRERCH LOADIHGS - CHASSIS

RECOMMENDED
FRENCH TORQUE
LOAB. PT.-LB. .

Springs, froat e T T
" Rut, sheekle pin . .o - - Bb-60

Nat, U-balt .o © 180-200.

Springs, rear . S ’
Nut, -shackle pin R 50-60
Nut, U-belt ' ok 180-200

Wheels, front and rear e
Nut, ‘wheel to hyb " - T 300-320

‘Gearboz to bracket. S "85-~85
t: r& Lo sgctor shafi . . 145-155
odend 1amp helts -0 ~.Be-10
ST CBb6-105.
Bo-80 ..

280-300
150-180

280-300 .
Tan -i69

: 3 ~holts : "25-35
: g pln cap ﬁutb e B5-55
Flange bolts tracta bell hovsing 7e-80
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OPERATION. - -

' 5taak~tnjf~-_-~-*--'-' o

Your International engzne ‘must be properly T
broken in ‘hefore maximum. performance is deman- .- .
iven an gpporkunity - .
‘to wear-£it 1ts parts b rollowing the- proper o
il1-give "smoother and ||
ester sconomy and

‘ded. of it, A‘new-engine,’’

‘break-in vrocedure,
cquieter- operatlun '
1onger Iife

engine. Although prolonged
of 40 'm,-p.N. should be. avoided.
- miles' occasional acceley-
;111 maLerially as8isi

After the vehicle has Deen driven 500 miles

“oecasional acgeleration up to the governed or
egal’ ligit is permissible ‘and :desired. 'However
‘your Internatipnal must not ‘be ‘opersted st top
" ospeed profull threttle for prolonged periods
. until.it ‘has been driven af least i,000 miles,

Your mew truck engime is filled at the

- -Factory with BAE-30 viscosity engine oil. This

.. .break-in cil and 01l Pilter ‘Cariridge must be
- -chenged at the 5300 mile (or 30 day) ‘ingpection
. -period. ‘Reflil the engine with oil of the
. .proper viscosity 2s OUTLINED UNDER LUBPICATIQN
L INSTRUCTIONS. IN-THIS MANUAL,™

“'SPECIAL TOOLS SUPP

RER ARE AS FOLLOWS

'HANELE,”ﬂhﬂﬂljnggjwrgnca_l”-i7:.ﬂ“

iﬁﬁENCH.f{bq&},fwheel-bearinginut:u

- BANDLE, ¥rench,

fp;rswxpx, fuel "

Qqnﬁﬂxlzscarting,

whe°1 beav1ng_nht

.assembly

“HOSE, inflating tyre assenmbly
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SECTION B
LUBRICATION

T med/8 TON 4%4 .S, - INTEENA
SEAg e . PAasj1 o

waia poxnts of lubrication hy

The Jubricgtion diagram: Fig.-_. Page 4. shows #ﬂ& logat ion o1l ing gr i .
. galles parg ap s.:-- :

megns. of ‘ring

icase 0il level dally to LR that the 1eve1 1s maintained betwean:
ilow“ marhs on the dlpstich. ) . :

1uantxty ‘of 01l . tc fili-a dry engine is 17 pints (imp.) This will give.

CUEell™ mark until the engipe hes. been T, and ozl i trapped.
nd the full flow. filters | ARt o .

10il changes are carried out, it is- necessary to drain ‘the
do not -drain the ‘full flow fllter JAn 0il change on. this:
172 plntb, 2. tho fllter wili reta\n 2 1/2 p1ntb ab 1t daes;i

changed after 500 miles, “and thereafter perlcdlcalT
-upon the kind of operation the engine is subjected to. -
eration the crankecase and oil cooler should be. drained;
miles maximim. For field work iz . 4 wheel drive growingh-
oculd-be-pased either on hours run or guantity offuel
inching operation §0 hours running would “he. approxim- -
highway running -and, for mixed operariﬂns dncluding
ighway, & consumption of ‘250 gallons of fuel would be-
il-changes eannot be firmdy laid down ‘for: deflnite»
dication being the 'state of the oil itself as’ ‘regards.
sl_dge farmatlon ete. In 'cold weather ccndltwons, ‘chan=-
tidus to condensation of moisture. ‘The recommended
erefqve are Eﬂ be used a3 8 gulde rath i

2. Full Flg hou¥d be-renswed every 10,000 m*les max1mum hlghwav-
) h ng. & new slement be bure to disgard all gaskets: and-
kets as supplied Witk the oW el -
pilter canastsr..

‘change, remove and wash the- ir'cleaner
raln off and-refit, de not. oil. - R

erate ‘this vehic 4e wheq the 011 level 15 outs*de the‘I
on thu d1pst1ck.

SR Temperatures f--' . 011 Grade
‘SAE-40 . 10 deg, P to .32 deg, P SAE-20W
“SAE=30 - %10 deg.. F to. w deg, 5‘ SAE«10%
_0&*0»110) o : (OMD 4& or-60)

3 eranlng ‘on hl nﬂay, or - other ‘sarvice- qemanﬂﬂng sustawng'

eds, use engine oil having a visgosity as near SAE-30
nd~ag starting ability ‘will permit. KOTE:; High viscosity
allaple: _hich also have very goou ﬁold pour character*s:xc

ary, aad pure distilled water to3/8%- abave plates
ith-petroleun jelly or Cup grease.

veir-is located in.the.right’ hand front campartment
5 incorporated in the Baster.cylinder of th
Eagtiey of & R. B chassis rail,
Do not 115§ dirt te: enter: Fill tg ‘374 inch’ from top wf-fille

luid .which .conforms o SAE-T0-R3 Bpecification (0X 9. Aus:.)
er: eiament. “Wash in kerosene. ‘Clean out gil sump and refiil-

._Evel wlth ‘clean engine 0il, "same grade as . used in ‘cranko
3b5&,bl&. 2,008 mazinum mileage. TR

Doiﬂa
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7. Alr Recglver: Drain. In extreme conditions once daily may be. necegsary,

8. Clutch Re]ease Ferk Shaft' ‘Do pot over lubricate. Too much oil on clutch shafi can capse railura
of cluteh lining. Use X6:-279 oil. Evary 1, 00C miles.

9. Parking Brake and Linkage. Lubricate all linkage, clevis pins, pivet pilns and siiding ﬁurfacea
‘with eangine oil. Every 1,008 miles.

b0. Spring Pins, brag Lrnk .and Tie Rod Ends'
Winch and Puileys:

Transfer Case Control Lever Mountlng._ "{Foree & XG-27% lubricant into fittings antil old
Power Take=-0ff Relay Tube..fi S “jiubricant, dirt and water are expelled. Every 1,000 o
Tow Hook: R © 12,000 miles.

‘Hand Braks Relay Levers: N
Transmission Contrel Linkage: -

Brake Bellerank: ';f fl  7.__f_'~.-' Brake bellerank is located on underside of cab. Compen-
.Brake'ﬂpﬂﬂgnﬁﬁtnfﬁ- R I sator logated on rear -axle gifferential housing, - .
.AuxiiiarygSpring_?adgzj¥_ ' _ Apply 8 coating of XG-279 lubricant every. 1,000 to

2,000 miles,

Transmission Control Lever Mounting: Remove screw cap and apply X@-279 lubricant to ball
coo : loink, every 2,000 miles.

L{,-Generator* ‘Inject small quantity of engine oil infto oiliag hole in commutator end brackex bearing_
) housing, avers 6006 mlles or § months wihichever comes first.

12. Carburettor Linkage!:

- -Door Ringes: Lubricate linkage, clevis pins, Dpivot pins and sliding surfaces

o- Pboor Latch: ' with engine oil. Put a suitable lubricent om door. latches, eVery
. Transfer Case Control Linkage: 500 o 1,000 miles. '

3Pawer Take-ﬂff Linkage: '

. Differential Rear. Tr&ﬁsm155» ‘Lnspect oil level every 1,000 miles and keep up to filler. Dlﬂz.--'.
Cion, Steering Bear: . gsing recomeended oil, '

Drainp and flush twice yearly or every 10, 000 miles preferably 1n_.l
‘the spring and autwun, '

Use SAE-80 or ON-210 straight mineral Dll ia transmission and .
BCL 01l BAE-SC or BEP-00 in dlfferential -and steering -gear 8%
temperatures above 32 deg., ¥,

"Keep filled to level plug with SCL 011 BAE-80. or OEP~G00. Drain apd refill
‘@iffersntial -as for rear axle.

'Take great CaTE 1o prevent oil or-grease from getting on or mear contacts. Smear the
CRB and ‘wivot on which the contset breaker works with vaseline. Remuve rotor arm and
'-3apﬂlya.few ‘drops’ of thin machine oil to the spindle ‘to lubricate cam bearings, every
3,600 wiles, Fill the oil cup mounted on the side of the distributor with similar
nil at the same time.
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' ces and wheel hubs. Repack o

i7. Front Wheel?ﬂearinQS' ‘Remove. wheels, clean and 1nspect be _
- nd. adjust besrings, every -

‘Rear: Wheel Bearings:. bearings, using XG- 279, grease..ﬁ
T 710,000 miles, .

18. Window- Regu!ator. Remove-door panel and lubricate regulator -8lide, -Use 4'XG-279 lubricant, every

1B, eoc te. 20, 000 mlles. .-~

19, Propallor 8haft Use XG-279 greasa. Use low pressure. or hand grease gun to prevent ﬁamage to
Universal Joint:: Seals. Every.3, GBD 'to 5,000 miles. S o L

20, ‘Speedoneter Cable! Apply a thin coat of graphxta impregnated non- hardening grease over the ..
' '-Cable core, every 15,000 %o 20,000 miles, 'as described in -section P2, -

“Page 5, instruments flexible drives, o
“low pressure gun, completely fill the sleave cavzty with short fibre

e earing grease. At the same time. lubricate the release fork contact pads{ “;
very. 5'000'$0 20 000 miles, . - -

2. Clutch Release
~Sleeve and Fo

efill ‘every 2,000 miles, with OM-370 oil. NOTE: Inspect oll 1evel_l:

22, Tr _
S iles’ and top. up with same il ‘88 already in the case..Ii_sgmg”g;;ui_

- Lubricant Grades

.':Epgine-nry:' ' ;QMDvllD_Qil;ao;ma;Qggrgige ~@ﬂ

s Draln gnd Reflll '-_;SAE&%Q"hgayx_ﬁg:yipe;f]Z 1'”

ROTE"Engine pil filter does :g;gnggase_.3.'

and holds_z-lfz pxnts.__

COMe270-031 L

';OMESTQ:Qil_fZH_:”'“” R

__ SCL oil SAZ-90 EP or: OEPueoe_[ﬂf
--__';nbove 32 deg. F._U'l_ o '

 'f~9E?-$Qﬂ¢%have332 deg,. P

L g.e . . SCL oil SAE~80 EP-or OEP-SOO_:i:
e e IEEE T _ :avae 32 deg- Fq 2 __.. .

. Steering Box
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Bim Size .

e flat base with detachable side rim and locking ring -

R T N N N N N R s 1 inch

s teerrraasiessnenns /8 0 18 UK By (Tolled)

TYRES

T gize L. . 1200 % 20 - 12 ply (non-directional)

V&l?e LI ! -ann AL FL R ANRRLA A E A E NN R .Tﬂ‘lqs”G}-B

cr°5§f§9“?1f¥'”-:”-_'“.;sgnd

34 24

OURES/SGe. M 1ruanson)
/88 * 44 34
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WHEELS Jthe wheels are -of the pressed steel disc type having flat base rims with

detachable side non split rim which is seecured by a split locking ring. The
wheels are attached to the hubs by 10 studs and nuts, the pnuts beling Of the
‘tapered. face_ﬁxpe. Bﬂth rlght and left bldeh have Tl“ht hand ‘threads.

IHSPECTION ‘Mounting faces of the hub, wheel 3nd nuts must pe free from dirt or eXCess
paint. Mountlng faces which bave been demsged from weay- or ubuse .pust be -
]repalled or replaceu,__' - SRR

. When fitting wheels, the nuts should be tightened up alternatlvely 10
-;ensure that the wheels are drawn up-ie the driving flsnges squerely.

. Check for whesl rum cut &t the rim flanges for lateral run out apd at the
. tyre seats for radial rup out. Run oyf.in excess of I/B.inch_mgsi_pe rectified
| by repair or replacesent. i ) T

fin new vehicles or when a wheel has been removed, check the tightness of -
the wheel nuts daily for the Tirst 500 miles, The recommendsd torgwne wrench
1oad1n5 of the nheel nuth is. 300 -320. ft. 1bs. o ’ SO

TYRES The;ighﬁu X 20 + 12 ply tyres are of the pop-directional type,

'}nfiation.
) For-normal road operation with a vehicle loaded to capacity, the. TECOmmMEn
.ded tyre inflation pressure is Proat 52 and Rear 56.

: Prebsuras should be checked regularly to mﬂlnudTn corracy pressureh.j
”hormally, ‘weekly checks are sufficient. :

~Warning:

Do -not reduce iyre pressures which have increased in operation due io heat,
“hut always check and adjust pressures when tyres are at normal atmospheric
~temperatures. Always see that tyre valves gre equipped with valve caps which
ot only &xcludc dubt etc. from the vaive core, but provide a positive. aix -
Ctighi 58&1;.:_ e : : T e :

‘Tyre Removai:

Deflate the tyre fully by rewoving the valve core. Prise the split locking .
ring out 'of the Tim groove and remove the detachable side rim,. The tyre.angd
‘tube assembly can-then be removed. T

) For rim removal use the tocl provided, which has & specxally shaped end for_.
_1nbart10n under Lhe end of the. r}m locklng Iing._-' . . B .

®heel bearings shonld be isnspected at least every 5,000 miles. To dissssemble -
the rear hub bhearings, jack the wheel glear of the ground, remove the axle
shaft driving flange nuts, take off the sling ring and by means of twe draw .
bolts «(1/2 -"13 NC thread) -withdraw the shaft, Referring to Fig. 1, unlock the
locking tab: securing the outer nut and seal assembly 1, 2nd by means of the
special hox-spanner provided remove the nut. The tab washer 3, can now be
rempoved, ‘Witl the box spanner remove the Iinger nut 3, and note that the raised
shoglder "is assembled ovutwards away from the bearing, It is important to. -
-reassemble ihis mut ip the same way, because its inner face is Rmsachined
square with the threads to epsure o Bguare seating against the bearing cone.
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BEARIHGS
Continued:

PAGE 3

By rocking the wheel or hub the outer bearing come will be loosaned for
removal., It is preferable to have the wheel removed Ffrom the hub but not
essentlal, provided cere is taken in repoving the hub, net io demege the oil-
seal located in the inner end of the hub. If removing wheel and hub together
it is & good ides to-place a slipping board under the tyre and let-the jack:
down sufficienily to take some of the welght -on the bosrd then slide the huh
off. the axle. e :

Theroughly ¢leag paris and examine the besrimgs for score marks, roughneas
pitting, ete., and replace if any fault is revealed. . :

Reassemb]y. '

the bearing cups loto the hub until they sbut againsi the shoulders
Chub and place the inner bearing cone in position with a smear of
'ﬁﬂext install the 0il seal 9, preferably using 2 special spleotied
_damage to the seal). The 1ip of the seal must be toward the

” he azle, again taking care not to dam&ge “the - oil Heal. Smear
ith ‘greasz and slide into place. .

_gh en 1t up with the specisl Box spanper, at the same- time revolving
T i1 light resistance is felt in the bearings, then slsck the mut
/6 0f:8 tyrn, Assemble the logcking washer if in good condition and
uter nut to jam the washer In place and tighten securely.
a-outer nut recheck the beuring adjustment which shoolid spin
only the slightest Derceptible rock. Readjusi if necessary
er ngut by bending over one of the unused tabs,

sling ring and axle shaft and tighten up the anuts to thke
in the list in Section ®a",

ybricetion Section "BY.

: n-front wheel bearings refer to front axle Section "E”,
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. Fige | - Rear Wheel Bearing Assembly

LEGEND - FIG. 1

1. 'DRUM, brake
2. ‘NUT ‘and SEAL, wheel bearing adjusting
3. LOCK, wheel bearing inner put
4. NUT, innmer, wheel bearing . .. .
5. BEARING, outer . . . .
6. ‘HUB A
7. ‘TRAP, grease
8. BEARING, inmer = .
9, SEAL, oil
‘10, .STUD, mheel
1l. -STUD, driving flange
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A

The vehicle is equipped with firling 15-1/4 dismeter x 4-1/4 brakes, of the
two leading shoe type, hydraulically actuated oa both front amd rear whesgla.

By means of air pressure controlled by the brake valve, the brakes are
applied bydraulically by meams of air/hydranlic actwator unit mounted on the
right hand side of the chassis frame.

_ §grwith compressed air eguipment for the aperation of
nd for.applying the hydraulic brakes of the vehicle itself,

operated air vg}y
trailer brakes can
pn the steering'co

v zpplies the Trailer brakes. In addition the
ndependently by 2 band control valve mounted

B2 HYDRATLIC BRAKE SYSTEY
D-3 'AIR ‘COMPRESSOR
D~¢ AIR BRAKE ‘SYSTEM

0-5 HAND BRAKE LINKAGE
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SECTION DI
POWER BRAKES
PAGE |

[5)]

RELIEVEDR PORTION
CUOLQURED RED

- o
SATENDED POSITIOR DF
STAOKE IHNDICATOR

4 s TROKES

R
1112 13 14

G-B5524 4

'3_«Figr i - Actuator ‘and Master Cylinder-nit

i, Btroke Indica B, Plug e . ‘11, Diaphragm Spring
2. Shims A “f. Pressure Plate R -12, ‘Non FPressure Plate
3. Bolt "8, Biaphragm o 13. Lock Washer

4., "0" Ring ‘9, Qlamp e 14, Nut

5. Master Cylinder: 10, Push Rod and Plafe Asp. . - 15. Breather

AIR HYDRAULIC ACTUATORS |- -

DESCRIPT)ON

Air-Hydraulic Actuators are a specisl form
of brake ghamber for actuating a hydraulic
mester cylinder, “The brake chamber iIs mounted
by means of bolss-(3) (integral with the brake
chamber non pressure plate) ¢12) znd nute to a
cast emluminium mounting bracket. Steel shims
(2) are located between the hrake chamber and
mounting bracket to allew clearance between the
end of the push rod (10) and the master cylinder
(5% :

The mazier eyiinder is secured to the common
bracket by means of studs and nuts.

To prevent entry of dirt and water to ihne
non pressure side of "the brake chamber aad to
the piston of the master cylioder, one brake
chember mounting stud is tapped and & breather
{13) fitted. :All other openings to theaon pres-
surg- side are sealed. A stroke indicatar rod
(i1} is fitted through the other mounting stud,
see figure -1 and 2.

The stroke indleator (1} (see figure 1) is
rot fixed 1n the brake chamber but is free to
slide under pressuire from the push rod push
plate. An "0 Ring (4) is provided In the stud
or bracket Lo keep out dirt and to provide
friction to prevent the stroke 1ndicetor from
moving under vibration.

Revisipn No, 2
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RN ST 2

Fig, 2 = Air/Hydraulic Actuater
Shcwzﬂg ‘Stroke- ind:cator :
Fu}ly Ex+andea

CQPERATIOK

¥hich in ©

‘air pressure, the lesser the
0 the hydraulie crlinder.

".hydraulic master cyllnder sprlng “and

.D sh- rod- amsembly'to their. released posi-

‘indigater (1) moves under pras-

the iﬁiifbrak 'hamber travel has been reached.

prevest the master ¢ylinder reaching its full
stroke. I this could-oceur ‘considerable damage
would ‘he done to the master cylinder.

Revision No. 3

D Compressed sir enters the chamber behind the
~digphragm 10 and forces ‘sgainst the diaphragm - = o
; - oves the push rod forward, thus -
1ylng & thrust te the hydrauliic master
inder.. The higher the air pressure admitted
hamber,..the Egreater the force applied
_)drad11c magter cyligder. Conversely - .-
‘th :

When . -

_.foe return springs -returns the diaphrage =
~...sealing erface or clamplng rirg cculd be d15~,_'
'-_.-torted. i } . .

:brake chamber push tod push plate . -
ect from the mounting stud, or ..
ing, to the stroke of the brake ..

_as_that thc brakes need-'f-“
}1:relieved portion of the ...
he brakes must be-adjusted as .

£ the brakes asre not re~adjusted &t this stage -
the-bvake chamber pusi-plate. will contact. the-:

stop-built Iinto the-brake chamber and the
brakes will ‘NOT npn?y. This stop is provided to -

. PREVENTIVE MAINTENANCE ~

'le, Every month or after 2,000 miles depandlng.f

.o-en type-of.operation,

-j'~(a) ‘Check the meehanism actuated hy the hyd~
. raulic master cylimder to ensure that
-all movement is kepi to & minimgm, Ex-
wessive travel will dincrease the stroke -
" 'of the -chamber push rod. Maximum travel
should never be permitted, for in such .

“.ceses all effective thrust. to the. master
£ylinder will be lost.

“-{h)-ChecL the stroke indicetor rod. With no
" alrin the urake chamber push ‘the stroke
‘indicator right in by hand,

- brezkes and observe the travel of the

- dndicator rod. If the relieved seciion |
“on the iedicator rod (the relleved sec- .
“tion 1s also painted red)” 5naws, “the .
brakes must be adiusted,. :

-2, Every year or after edch 50,000 miles again -
©  depending on the type pf- operatlon.'

~.{a). Disassemble brake chamber and clean all ~
parts.

(b} Tnstall new diaphragm ur say other rub- -
© . her parts, if they are worn or deterior- ..
atedr Inbtall new 5pr1ng f necebsavye_'.

LEAKAGE

With a full pressure application, check ‘the

j.REMOVING

Release all air prassure.fxum'tha'sy;tem.
:Dlscunnect-theair line %o the brake chamber.

Disconnect hydraullc llnes tD the! maqter--”

'3'qcyl1nder..-

Unscrew the: nuis holdipg the bxacken to. the

'cnassl&

To remove brake chamber from bracket firstly

. Temove breather. Unscrew two nuts (14) from the .

chamber mounting studs, remove the chasber and

. shims between the chamber and bracket, t&klﬁ%f:”
eare. to retaip ‘them for re-assembly. )

To- remove master cylinder remove thres puts
from the studs in the mounting bracket.

Apply the ~

brake chamber for leakage, No leakage is per-~
~-missable. If leakange is detected around the
~-flange, or clamping ring, the bolts should - be .
" tightened evenly, but only .encugh to st top the. . -
-leakage, ptherwise, the diaphragm, flange .
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After cleanlng the exterior of the. brake
chamber, mark 'i{ 'in such a way that it can be
assembled in the .same ‘way. TMPORTANT, Never
permit the diaphragm tp . come in contact with
kydraulic fluid-or cleaning solvents.

Pull ouwt push rod Iar encugh ‘teo cliamp it =t
the non pressure plete end with ‘4 vice or vice
grip pliersto relieve the. tension of the spring
on the diaphragm. Remove clawp ring bolts and
nuts. oo

Spread clamp sllghtly, just enough to 2lip
it off the plates. It is Sometimes pecessary to
Bie 8 serew driver ang gradualiy pry unnder the
clamp ring to remove it. -If-the clamp ring is
to be reused, caution should be- taken against
bending it ovat of shape..

Remove pressure;platg,and.ﬁianhragms,.T'a---

Reloase grip~an"pﬂsh:rﬁd.

Remove push rad assemhly'"
cator rod.

ASSEMBLY

BRAKE CHAMBER

btlld

Stand push rod assembly upright on a flatf;]q_
.- 8. PFit brake chanber ta pounting bracket emsur-

surface

Positien return spring and non- preﬁsure'--i

plate on push Tod.
Press the non-pressure platoe down against

he tension of the spring until the plate ..

;hct»oms on the fliat surface,

: How c¢lamp the push rod at the non-pressure
‘plste in & vice or with vice grip pliers whose
ZgTips have heen- faped or covered, With the push
‘rod held in this manner, place the clamp ring
‘over the clamping surface of the non- pressure
‘plate,

- Next, positiom disphragm in pressure plate
‘and join the two with the non-pressure plate by
‘working the clamp ring over the clamping sur-
‘face of the pressure plate with the use of vice
&rip pliers of like tool drawing the clamp lugs
together.

Siide stroke imdicator rod through mountzng;3~': :
e ..., Place the shims over the brake chamber push

Assemble bolt and nut in clamp. It is somen

times necessary to tap the clamping ring to

centre it, and this should be done oply with a
soft faced mallet.

Release hold on push rod and install Te-
maining clamp ring nut and bolr,. Tighten the
clamp ring nuts and bolts evenly and only suf~
Ticleatly to eliminate leskaze.

ACTUATOR UNIT
1. Fit wmaster cylinder $o bracket.

2., Using = depth gauge, measurs the depth from
the brake chember side of the bracket to the
bottom of the push rod hole in the master
cylinder.

_3:'Leaving_the depth gauge set, place it on the

end of brake chamber. push rod and note the
distance between the end of the depth gange
and the mouating face of the brake chamber,

4. Caloulate the pumber of shims required to
fake up this difference, adding one extrg
8him if necessary to maintaln a minimum
¢ learance of 1/32" between the end of Lhe
push rod and the bottom of the bore im the
master cylinder piston.

NOTE: Shims are .032" thick.

Tod and mounting studs.

ing thai mounting nuts are tight.

A, Fit elbow and breather.

AHSTALLING
1. Fit actaator unit on chassis.
2. Connect air aand hydraalic iines.

3. Remeve the filler cap and top up to within
half an inch below the bottom. of the filler cap orifice
with clean Lockheed Super Heavy Duty Flaid
to Spec. SAEYO0R3. Replace the filler cap sagd
the grsket, bleed the system and check for
leakage by appiying a firm pressure to the
brake pedal and inspecting the "limes” and
connections,
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SECTION D2
HEBRAUL.[{:._-BRAKE_.S_ SPECIFICATIONS

B m

UL 2e1/2 70N a4 6.

. s‘lr/Hydra‘ul ic AGtuatDr L R R R T . e nae ey -. ._ H’estinghous g

I NUA R I )

. Girling

R TN S OIS < L1-4.¢1

R R R R g Pul L

AL#AYS take care. not to gcrateh the nighly
flnlbhed surfaces of the letﬂﬂs or. cyl;nder
bares :;_;_. : S .

-Q,

"JifiﬁaﬁALWAYS't&kﬁ3the30ppor£unityiwben'oyerhguling_:
f_'h}draulic'cylinderb'to'*eplaae seals and
C.-dustopoverse bcnuce kits are debigned ior_
+ .

IZZQuﬂls purpase

.-._?JIALWAY?“bmﬁdr the protective rubbel'beats'
©oWith @ suitable rubber. grease. Obtﬁlﬂdble in
“. 'jcal1apa1nza tuocs : TR . c

_:.ﬁ1th"m1nefdl_
ﬂ];syl nders MUS

8. 'NEVER put dirty fluid bdock into the fluid -
S HL L - Ureserveoir., ALWAYS use clean nog-asrated.
. -The pip . © 0 flnid for ‘purpose of bleeding the hydraulic
' - : systen.
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BRAKE SHOE OPERATION )
The breke groups consist of a torgue plate

onto whicgh 15 ‘mounted an aluminium bronse

expander unit and shoe adjuster unilt, Being

a full two leading sboe brake, each shoe which -

has twin ribs is provided with a stegl pencil
strut and & pair of bell cranks. The shoes are

the radiused gnds.

The aluminium.brquetexpandar unit shown in
Fig. 1 is spigot¥d to the torque plate.

Internally the units consist of a hardened
steel expander plunger, in which is located the. -

expander insert, held in position by & pin.
On.-the rear units a draw 1ink is .attached %o

the expander plunger to provide a4 means of

attachment to the hand brake linkage.

On the front units, being -the push type and .

having no hand brake gpplication the hydranlic
plunger butis agaisst the expander plunger.

Two inclined faced hardened steel shoe
tappets are positioned at each gnd of t he
“honsing and between these tappets and the
;expander iusert are hardenad steel rollers, to
;reduce friction losses 1o 3 winimum. 4 metal

~-dust ¢ap ig ‘provided on the housing to exclude .

“dust, ete. and two split pins located at the
ctwo ends of the housing to prevent the fappets
~from falliog out when the brake shoes are

~repoved, To ensure ease -of operation, the.

expeader unit shonld. be p¢cked wlth Glrllng
: ake’ Grease.. :

) The aﬁjuster housing (Flg. 2%, 113& the
; is made from . aluminium ‘bronze and is
'and baltad ilrml} to the bachplate,

E&elf does noc rotate. but MOVER

“tothe angle of the wedge. The screwed adjuster
“stem is provided with a rolled steesl dust cap,
~which protects 4he thread throughouet the full

-used -for adjustment purposes, the external
the stem 1s machined with fqur flats, Bo

rewed btem and the wedge.

‘o the housing must be

B replace, Fit the ‘elicker

y ad. -reassemble the adjuster wedge. Refiy ihe
Bw0 plos, -serew the tstem anti-clockwise and
‘replace the dust cover hy peening ovar.

.ngles “to ‘the two inclised faced
“tappets, fThese-latter are again made from
“hardened ‘steel and ‘are inglined, to correspond.

vement- of the stem. In order for & .spanner to

&
dhbt cover.‘s rolled enty. thE'-'”'

érfﬁedge'or'clldker spring;,

rThe adJuSter stem is

- INTERNATIONAL PAGE 2

It is extremely unlikely ‘that the secrewed

. -adijuster stem should have o be removed but, if
--this ig desgired,.

it will be necessary to remgve
‘the steel dust cover which in some cases, is
‘held onto the stem by & circlip. Where this

:chllp is not employed, the cover 1s rolled onto
...the stem ang,
-not fixed pivoted, but are allowed 0 Sllde on “g-

he 8 ip order to remove, ithe cover.
will have-to-be prised off., To fit new cover,

- first slip it into place over the flats of the

- adjusier stem and,

... tubing, flatten the coneave top sg that it

~.elips into the undercut ‘on the stem just belmw
‘the. flats._

with a suitable piece of

NN |

G-6067

‘Figs 1 = Front Expander Unit and
Hydraulic Cylinder

WASHER -

SPERING SEAT

ng onto the two flais ‘provided on the stem- -

Fig. 2 = Betails of Sirling Wedge
Adjusier
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FRORT WHEEL CYLINRER
Dismant!ing

Te dismantlie the Front wheel cylinders
disconpeet the flexible hose, and remove the
Yixing nuts and washers, the cylinder can then
be withdrawn from the studs. By shaking the
eyiinder or applyving ‘air pressure to the. inlet,
the piston can then be extracted together with
seal, sorinz seat and spring, Examine the seal
and replace ifworn or damaged, clean i{he pision
and ‘housing with brake fluid.

Assembling

To reassemble, repleace the seal retaining
spring, and spring seat followed by the seal
with the 1ips ot seal inwards, be careful not
to damage the seal when imserting., Replace the
piston, large diameter tirst and fit the cylin-
der on to the studs and tighten securely, Refit
the flexible hose to crlinder using a new
copper washer, After this operation it will
then be uecesssry to bieed the system.

REAR WHEEL CYLIMDERS
Transverse Type

The transvexrse cylinders, PFig. 3, designed
for rear brake gperation, are bolted securely

onta the reverse side of the torque plate., The
body of the cylinder is made of east iron, inte

which 15 assembled 2 piston, two rubber seals,

5

“':'."_R.!_“_UP_

FREFIE AEbt

b .glmm y
@f rgs
Thaeser

L ] ’ir_um_ o
R = T
L '.@—u_n

o @_ﬂumm

sLEETE

'@-—wu:ur

GvS]Oﬁrlggz.}?ﬂga

g

{

Fig, 3 ~ View showing component parts
) of Transverse Cylinder

complete with siotted nut.

separated by & distance piece, and .a sleeve
A pleed valve is
incorporated . and a rubber bovt is atrached at
the open end, being beld in position by a metal
©lip. On ome 5ide of the cylinder body is
loeating bolt, “this, when in positian, prevent-
ing the sieeve from turning and alsoc acting as
a stop.

Dismantiing

Detach the hand brake rod from the rear
compensator, unscrew the pipe union, remove the
boot clip and boot, slacken the locating belft
and tuyrn the sleeve assembly anti-clockwise
until this can be removed. The cylinder body
can then be detached from the torgue piate when
the two securing nuts and washers have been
removed. Push out the piston from the fiange.
end of the hody, this will be removed complete
with ‘eue seal, The distance viece and remaining
seal is lifted out from the bore.

Check 21l parts for wear or distortlion eand
replace if necessary. Clean all components with
clean prake fluid. Under no circumstances must.
petrol, paraffin er trichlorethylene be used
for this purpose.

Assembling

i, Before refitting the cylinder body to
The torgue plate, lock the shoes up in the drum
by means of the adjuster,

2. With the draw link passing through the
hole in the base of cylinder, refit tie body
%o the tordque plate, replace spring washers and
nuts, securely tighten.

3. As=emble the piston with one seal, the
back of which should he against the under side
of the piston head, followed by the distance
viece and then the remaining seal with lips
facing piston head. Smear with elean brake
fipid =nd insert into the bore, guiding the
Diston stem over the draw link and making sure
the seals are not distoerted in the process,
When the piston assembly is correctly position-
ed, smear the sleeve assembly Tiberally with
clean brake fluld and insert into the body,

By turnisg clockwise, screw the slgeve
onto the ‘draw link, When & resistance is felt
and the sleeve can be turned no further, slach
bzck so that the first flat of sleeve is
cpposite the lochting holt, Screw in the belt.
(NOTE: I7 IS IMPORTANT THAT THE CORRECT SPRING.
WASHER I8 USED UNDER THE HEAD OF THE LOCATING
BOLT OR IF A LOCKING WIRE IS EMPLOYED A WASHER
MUST NOT BE FITTED).

Pack the rubber hoot with Wakefield Rubber
Grease Ne. 3, fit and replace boot clip,

Reattach the transverse hand brake rod to
the compensator and turn the shoe adjusters
anti-clockwise until drums 2re again free.
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BRAKE SHOE ASSEMBLIES (Fig. &)

As the prakes are full two leading shoe,

each tWwin ribbed shoe is provided with a solid = - _
.. RUNMIKG ADJUSTMEWTS
whien ! Vi

steel strut and one pair of bell e¢ranks, the
latier heing pivoted on bell crank pins,

are located 2t each end of the shoes. One arm

of the bell cranks ai the expander unit end of .-

the shoes abul 2gainst the expander tappets,

while the bell cranks at the opposite end of ° .-

the shees abut agaimst the adjuster links.

Between the inner are of the bell cranks is

located ‘the steel strut through-which is trans-
ferred the motion, Qn one arm of 2 beil crank
on each shoe is carrjed an adigstable set screw

which abuts against the head ‘of the adjubter:"

link or expander tappet. - .

Four shue to shoe pull~off springs of equal
tension are prav;ded

- EFRING TARPEY

..C‘; THLLER

. I‘EDGZ
: '_ FLHKGETI

)'IULL*'H

@nwn

« "TORGLEE PLATE

LL SRANE, Pk

;hese are-hooked round_m

“Hhoes,

1hE WHRHER

BUST LOVER @E é

SFEING LLIF,

" the hell crank plnb Ot tbe out51de of the shoe ”';'
zrlbb. ) e

For permal rear brake adjustment,

but, if a brake overlaul has been
turn the adjuster,

stem in a -clockwise direction until

The drum bhould
This procedure is again
It is

SHODE RETaHK SPRING

ol .
1 poswarn pauw
LA 11315 T I

s
y

AFJUSTER SEREW :

Revision No. 2

5 Lok Wy
T —

G- 2BIA

'“:Exploded Yisw of Heavy Duty Two Leading Shoe Brake
L ' (Ekpander Dperated)

HYDRAULIC BRAKES o

. it is .-
L unpecessary 1o have the wheels clear of the .
- ground,
‘carried gut this is advisable.
- " suitable spanner or key,
{F“'g- 2)» T
... the shoes are locked in the drum, then turn the .
. adjuster anti-elockwise two or three clicks,
_*Which ere quite audible
C-then rotate freely,
cemploy¥ed with the opposite wheel,
_-edvisable to apply the brakes hard two or~ .
. three times 1n order to receniralise the A
o then check: ﬂg&ln tha: each drum rotates."-ﬂ A
- mlthaut dvag. S - . _ R

By using &
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‘TO FIT REFLACEMENT SHOES
[ INSTRUCTIONS SHQULD-.BE CAHEFULL
SEQUENCE DF -OPER:

flhﬁqackgqutygﬂy higd

2, Remove the brake drums, -l

'j:;;anks, from nhe shoes

:.h'clean'down the”nackplaﬁe.'check -expander sid

the shoes and

:the adjuste
serew in-the'd
there is no-o
wranks and ye
Tight 1ift

It isalways ady
ment. shoes, ‘tha
are disconngcte
this. to ensur

their full Toff

gpensator,

" Befit the’
shoes np -in the

rods and adjust 4 ip,aectian D5,

'3, Ense one shoe out of the registers. of the
" sdjuwster link and expander tappet. Lift the.
-shoe ‘clear of the backplate when both shoes
. ‘gan be detached. Remove the four shoe returm .
" . springs and push rods, nﬂgether with bell_llfj

_ad;uster nits: for easy workxng dnd turn the - te

Jpair of bell

.- uncovere
all moving

©fiuid te
'.3'poru also
‘into the . g
rigse the. |y
BTN .f:réleasédjﬂ
. ecovered by _
. eorrect pedalTadiustment, or to. the hole being
. choked by foreign mabter, bpressure will build
“Hp i“5th°ﬁﬁxstemeasdfthenbrakes;willﬂdrag,

hat the hole
belsading .
ireciion of oo

syerse rods

4 .2, -Deprgss the pzston io relieve the sEBring -
turn.to. e

els. Lock the
the tranaverse

PAGE B

iﬁnﬁﬂd.kﬁﬂﬁﬁéj_ﬂ .

nder consists of & body
face..of which a rubber
g, ‘a piston washer is
up-and the piston to
rawg into- rhe B3 al’

mhen the

erjtaﬁ;hg?brakas;j

& to mﬂhe up the .
‘Tuid returning from the

'_Iﬁ ?he_éxtgss flu;q ecannot be
.._iharfta:tha~hxrpaa5-purt being -
e main-eupas A result of dns

" the return po uhe master qylinder of flnid.
. pumped into the "line".during:the "bleeding®
... . operation; this ensures-a fresh charge of fluid
I'...-at each strake 3t ‘the pedal- &nd_a completeQ
L purﬂe . - : L

'*fiiﬂlsmnﬁTLlﬁe B

“”H%e Remove the. tank cover and draln the fluxd-

_flutg & clean cnntainer,f'

load. Remove the circlip, withdraw ‘the -
.-pistop and the rubber Lup. and shake out tne.
loose- 1nterna1 parts. S

3. Remove the segopdary cup by stretchin" 1t
over the head of the piston
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e

_PASESs

1. FILLER, plug
2. BASKET
o 8. FIXING, screw
. 4., BPRING, washer
5. TANK, cover
- 8. GABKRT S
7. CYLINDER, barrel and tank__.._- '

j.?I-'tZ '3, SPRING, clrcllp L

. B. BTOP, washer
©10. SECONDARY, cup
11, PISTON
S 12, PISTON, washer
13, MAIN, cup

14, SPRING, retainer
15. SPRING

16. - VALVE, assembly

“Fig. B ~ Master Cylinder

SEMBLING

'he following procedure. should be adopted to

guired;

.'hg;secondar? cup on the plston and

Gsemble ‘the paster cylimder, using mew parts -
it is. Lsually advisable o renew.-" o

: using the fimgers anly, so -
g:lip of the cup is. Yowards the
ggently wurk tne cup rcand ihe.

e’?&?;??;?????%ﬁgﬂ'~n

'33£;_Insertzth6'pistun washer epsuring that its -

-..ocurved edge is towards the cup. Ipser:i the
. pistom, exercising-caution to aveid turping -
- back or damaging the lip of the secondary
.. eup, pusil ipwards Lo take the spring load .
 :gnd fit the piston stop and the c1rclip._ﬂ.”'

'ﬂzﬁf.Fitzthe.cavar @nd a new gasket using the -

o serews and the spring wasihers f£111 fluid |
~Compartment to within bhalf an inch below

. the bottom-of the filler cap orifice with

clean Heavy Duty Brake Fluid to Spec. S.A.E. -
70-R3 or OX-9, Pit the filler cap and the

Test the master ecylinder by pushing the.

-piston down the Bore. After ong or two appli- .

-Gations fluid should flow from the connectioms.
at the end of the bore,
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FLUIR RESERVOIN
.. e
: - o .
fTH 7 master cyi,
A
A )
S
¥ ... BLEELER
: . 'Yavaf 
AR
ST

AlR LIRZ FRON --°
BRAKE VALYE -~ .o
R et AN o

B
U 8716 7 INDICATOR. PLUNGESR
U ANCBARNING POSETION

féﬁtﬁéth'“”"T- ”  . 'jlfﬁf@?ﬁ?:ﬁ.;__3-3'”

fIn tha Lvenc o bleeding eguipment is av&11~.']:
ghblei have*an ;assistant to apply fhe brake .
sufflcleat to actua&e the master

(BLEED|NG THE HYDRAULIC SYSTE)

© Bleeding is necessgry any
the Dydraulic system has ‘been'di
if ﬁhe_levelgof'the'bxake'fluid'h
¢d to fall-so low that air has

top ‘up the supply tank to .
eyﬂ;_ai #pproxiamgiely shree

. Never'use'fluid'that has ‘heen bled from s

- brake system for ‘topping up the supply tank, ..

cosisce this brake fluid maybetosomeextunt'~f
-ﬁuaerated..-ﬂ. : : -

di & turﬂ aﬁ
:ic tube, "1f

Grea; cleanllness is esseptial when dealing -
. ®ith any part of the hydraulie system and -
=1nder dn-e similar :ﬂm-espaqially ‘50 -¥here the brake fluid is concer~. .
shing with the wheel  med. Under no circumstances must dirty fluid be
ercylinder. added to the system.

maREET pPI
hearest . to
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T UAIR GOMPRESSOR (WESTINGHOUSE

Number .Q-f C)’l iuder_s_ R N N LRI N A

BOTE (L0CHES) o ysssass ses e ssaistint s atns s bt £ rnnrmen s en s sin s e L igm1/16

stroke. (inches) 1-3/2;

B R N R AN 1

B N S N N N R W A R

Pigton

- --_903 )
003,

J U 1 T4
R R N Y TR RO ET S

R I I N R I R A R S I S R PR U

Lk

PRI Y

RER R R R R R L R y-.'_f_ " ﬁcal - !GQGG _.

O NP ¥ DY ST

hane 20003 % L0021

._ AR A kLA g EE 036 "" L& 053

D T R R ] 301 ~

ISEE

Conlieg .,y

R A AR S AR R T A SR SO R ﬁir

Labricstion eriaasayearenssarcsavesrracarsessraass Pressure Feed from Engios

ilerﬁagaregE&guiredgat Engipe Tdle Bpeed .. orwevrasnsnraas 2D.8.1IL0
sBressore afoMuazimum CGoverned Kngine Speed......... e 15 p.a. 1.
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: 400 compressor ds the single
activg reciprocating type. The rafted capacity
of s zompressor: is based oo the piston dise
placement in copic Teet per minute when operat-
ingrat 1250 r.p.m. The capacily of the Tu-Fleo
480 is 7-1/% cunic feet per mimute. This
nressor has. autogabic ialet walves.

com-

- c.ompressors, oll froez the

pmpressor.end cever, and is fed
cting-rod bearings through drilled
hegranksbaft. The wrist pins are

2 COEPressors are dependent.
e for -pil -and wil pressure, -

aters the compressor througd a

1o~ Jectional View of Compressor 0iling System

lubricated through holes in the top of the

comnecting rod #rist pin bearinz and bushing by

means of oil drippicg from a drip-boss oo the

‘Piston. The wain boaripgs are splash labricated.
CSurplus 0il returns To the engine crankease
‘Through the ppen compressor base.

Dperation

The compressurs run coniinwously woile the

“engine is running, but the actuazl compression
‘pf oair s contrelled by the governar,
cserirs in conjunction with the ualoading
© o gecbunism in the cowmpressor cylinder block,

which,

$1arts or stops the tompression of air by
lvading or unleading the compressor when the
pressure in thoe nir bruke sysitem reasches. the
desired oinimus (80-85 p.s.1i.) or maximum
{100-105% p.s. i

AR COMPRESSOR
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COMPRESSING AIR (LOADED)

During the down stroke of each pistom, & . .

partial vacuum is created above the piston
which unseats the . inlet valve allowing.
drawn through the- Aintake- elban to enter
eylinder ‘abave ‘th ist ‘A5 the
“the atr
‘plus. the
the

the

) ypReTd. - stroke.
pressure on Lop of- ‘The inlet valves,
inlet valve return pring “force, closes
inlet valve. The-
coepressed ‘until

charged’ thrnug_" e lnED the
reservolr,”

down strok

Tetyras - : .
air from. L “the .

s eme oye

BYSCHARGE
L ONALYE e

PASTON

168091

‘Intake of Air . -

BISCHARGE
Covarye 7

v JL:;.

bovei the piston- 1s further

air ‘18 dis-

above 1t'_
ressed

URLOADED}.

8SuTe 1n the reservoir U

4 p;essad air frnm “the
wghthe governor into the
.ading pilstons in the.
i 3 lock, This air. pressure.' .
_-;1ifts the unloadlng plSEOHB whlch in turn iifr
: the 1nlet valves. '

B T RESERVOIR..

. DISCHARGE

o UNRET VALVE
.4V35Y5_33.3ﬁ~ i)k < UNLOADER PLUNGE!
e j_ST_Q N =) e :
'Gﬁow.uM

STROKE j.-;'.jzl_-.;"

Fsgn B o= Ccmﬂressor Unioadlng Mechanlsm.. V'”'

PASSAGE OF AIR DURING HON-COMPRESSION

. ‘Fith the inles. valves held off their seats,
~the air during each upstroke of the piston is
”iorced ‘through the air inlet cavity, and to
he otfer cylinder where the pistop is on the
~downstroke. When the air pressure in the .
eseryoir is Teduced to.the minimum setting of . .-
he’ zovernor (80-85 p.s.i.), the governor
leases. the air pressure bemeath the unloading -
;plbtaﬂs The unleading pisten retura spring
op “forces the pistons dewn and the ‘inlet C
alve-bprlngs Teturn the dinlet valves te. their'-fu
nd QompEeaSlUB 15 r&sumed.“”“. I

.. Brain airvbrakeisys*em.

. Disconnect all air .and 011 lxnes cannected
.%o compressor.
8. Remove compressor drive belt,
-4, Kemove compressor monnting bolts and remove -
- ‘compresgor from engibe. s
8. Use a suitable puller to remeve the pulley

frem the compressor .crankshaft afrerremo?xng
the crankshaft nut.
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Disassembly

the compressor by scraping, if necessary,
followed by the use of cleaning solvent and a
brush, S

Tu-Flg compressors should heve the follow-
ing items marked showing proper relstionships
prigr to disassembly. Cenire punch marks can be
used*“if desired. e

1. Position of cylinder block in relation
to ¢grankcase, BT i

2. Position of end covers in relation

to the crankcase.

3. Position "of crankshaft in relation
to crankease. B '

REMOVIRG AND DISASSEMBLING CYLINDER HEAD

Remove C2pscrews or nuts from studs attach-
iing eylinder head and lift off ¢ylinder head,
The cylinder may have to be tapped with a
rawlide hammer to break gasket joint.

Remove cylinder -head gasket and scrape off
s8Ry gaskel material that nay remain on cylinder
~head and block. :

- Remove discharge valve cap nuts and 1ift
zﬂut-dis;harge;ualvq:springs-and discharge

jvalves,; ~

REMOVING AND D}SASSEMBLING FISTON AHD
“CONNECTING ROD ASSEMBLIES .

'fRemave go;ter pins from silotted nuis on the
bolis attaching connecting rod bearing caps and

remgve}slottﬁd nuts, Lift out the comnecting

aring caps, Then pusi pistons with
ing rods atftached, out the tep of ihe
‘block. Replace caps on each comnecting
void -damage to bearings. Connecting
nd connecting rods 4re already marked
TPURCH Marks Lo show the proper
2ps -on. the rods, )

rogd.]

coriRemovespiston rings from each piston, If
plston :eitpibeﬁremavgd_fram:connacting-rods,

Bemove capscrews or nuts From Studs secur-

-REMOVIHG CYLINDER BLOCK

t. pin “lock wires from wrist pins
Ristons and connecting

~fging end cover to crankease at drive end.of
- o.erankshaft, )
Remove grease or dirt from the exterior of ..

Remove ‘end cover with oil seal and gasket.

. Xf o1l seal needs replacing, remove it from
oend cover, - . i

Remove capsgrews or nubs from studs holding

Ppposite end cover to crenkcase. Remove end.
cover and galket,

Some crankcases are fitted with az shoulder
to pesition the crankshaft in the crankcase,
Jn such cases, the crankshaft may be removed.
only through one end of the erankease. Press. -
crankshaft and ball bearings out of erankcage.

When cyiinder head is removed from eylinder
Dlock, the inlet valvye springs and inlet valves-..
should be removed, .

17 compressor is fitted with 2n alr sirain- .
€I, remove screws and lockwashers securing air
straipner in place and remove air strainer and -
air strainar gasket, -

If compressor has a Type D goverpor

‘mounted on cylinder block, remove governor and -

gasket.

Remove capscrews or puts securing cylindey
block to crankcase and remove cylinder blook -
and cylinder block gasket.

Remove unloader spring and ‘unloader spring
‘seat. :

Remove unloader spring saddle, unloader
plunger, and unloader pistens. Remove unloader -

bushings ‘only if seats are worn or damaged,

Piston grommets. Remove inlet valve seat.

Cleaning of Parts

Clean all parts using cleaning solvent to
remove. all traces of dirt, pil and grease -

pefore inspection..

* CYLINDER HEAD AND COMPONENTS

Put ¢ylinder head bedy through a cleaning

.. solution to remove all carbon from discharge
valve cavities and to remove =211 rust and
-scale from water .cavitjes, Use sir pressure to

blow dirt gut of ail pavities, Bcrape carbon,
fdirt, and particles of old gaskets from all
surfaces,

Clean discharge valves not damaged or worn
excessively by lapping them on = piece of
crocus cloth on a flat surface,
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D1L PASSAGES

Clean thoroughly all il ‘passages through
crankshaft, c¢onnmecting rods, erankcase, andg
end covers, If necessary, prod oil passages.
with wire and flush w;th cleanlpg solvent,

CYLIRDER BLOCK

Put cylinder block through a cleaning
solytion to remove a2ll carbon and dirt from
inlet passages and unleader passages.

Clean inlet valyes fhat are not damaged or
wern excessirel

¥o lapping “Lhem ov_a p:ece ‘et

F?f?%;ﬂ%

' DISCHARGE VA

Discardf
and replacs

'DlSGﬁARGE VALUE

: Inspect !
~discharge valye
- grooved de
the seafs, ‘Lhe
-discharge va

there is no
reclaim the’
seats shoul

D‘Dgst ong, the

_TjCRAnchSE A”m 

dyifor cracks or f a'_ '
4, UNLOADING PISTONS AND PISTON GROMMETS

alves and -

END. ‘COVERS -

-Check erankease and end covers for ecragks

and broken lugs. Replace if any damege is

found.

(END COVERS

If an oil seal ring is used in the end

‘cever, check fi{ of ring in the ring groove. and

have 008" te .015" clearsnce at the gap when
placed in the end bore uf the cranikshaft, Check
pil seal ring for wear, If worn thin or- damaged
the 0il sezl ring must be replaced, Inspect oil
ring greoove in end cover. If ring wear las
formed A step pattern in. .groove, replace end
caver or machine groove for next overblze 01l
sesl ring. - .

| CRANKCASE BEARING BORES

Check fit of ball bearings in crankease,

‘Bearings must be a finger press fit, If crank-
-case hearing bores are woern or damaged the
crankease should be regplaced, =

'CYLIKDER BLOCK

A-cylinder block with broken lugs or with

cracib of any Kind must be replaced.

Check £it of unloading pistons and piston

.. grommets in cylinder block for excessive wear.
.. New grommets should be installed afrter which
. the unloading- pistons should he a neat siiding
fit in their bores., Tihe bores must nof be
"o scratched or damaged in any way which might
.acceelerate grommet wear. Check the unloading
- pisten return spring for permanent set. I the

Epring does not have’ sufficient tension to

. returs the wnloader pistons to. the loaded
."__posltlon, i%: ‘should be replaced.

;fauLET-VALvs-Ans SEATS

Inspect condition of inlet valves and .seats

 31 If inlet valves are -grooved deeper Lhan .003°
1 .. where they contact ‘the seat,
ent metal 1eft to

they- should pe
replaced, If the inlet valve seats ire Worn or
damaged so that they cannoi be reclaimed by
fagcing or 1app1ng, seats should be renlaced.
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CYLINDER BORES

Check cylinder bores for evidence of
excessive wear, oui-of-round, ¢r scoring.
Cylinder hores which are scered or out-of-round
more than . 082", Flg. 6, or tapered more than
. 303" shounld be rebored or hoaned oversize.
Cylinder bores should be finish honed while
bolted to the crankcase if possible, Cvarsize
nistoms are available im , 9107, .020" or -030%
oversize, Cylinder bores musi be smooih,
sftraight, and round. Hefer fo specificafions
for propar clearance hetween piston and
cylinder bore. - P

‘or cracks are found, replaca

k-gch piston with a micro-

relatiﬂnutﬂ"thﬁfcylinder'bpre

Be proper cléarance is
e specifigations.

P

Check it of piston . rings is the timg
'8rooves. Also check ving gap with rings install-
led in c¥linder bores, Pig., 8, Refer to spec-
ification for correct ring gap and groove
clearance,

- Gw2ARD I

Fig. 8 - feasuring ring gap

WRIST PIMS

Check fit of wrist pins In pistons and
connecting rods., Wrist pias aust be & lizht
press fit in piston., If wrist pio is a lopse
it im the piston, the wrist pim, piston, or
“both aust be replaced. Check Tiit of wrist pin
~in commecting red bushing by rocking the pis-
ton. Clearapce of wrist pin to conmecting red

~bushing should not exceed ,0013". If excessive

-slearange is apparent, wveplace wrist pim
bushing in conpecting rod. #rist pin bushings
shienid be reaped afier being pressed in piace,
‘Discard 211 wsed wrist pin lock wires. and
replace with new,

CORKECTING ROD BEARINGS

ipspect connegting rod besrings for proper
cn ecrankshaft dou 3 E

Hy
i
ch
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conpoecting rod bearings-fqr-waar. If3w0:n,- :
cracked, or brokea, the inserts must be .
replaced. Connecting rod caps are not intep~ -
changesple, Position the caps so that the two . .
_locking slopts are both located adjacent-to.the. . hearis
‘sampe cap screw, Refer to specifications for . .
proper connecting rod -bearing clearance, ..

_e;far reground cranksharts,

CRANKSHAFT

Crankshaft Journals wh;cn are more tham - . L
001" ‘ont-of- priscored must be reground. - BALL ‘BEARINGS .
o fillets at the ends of the TN
malutalned ‘Copnecting rod ' Qheek for.wear o
ilable in .010"_ +020" . . the bearings must

npzace;,;g.;“"'

INLET VALYES AND SEATS

If inlet valve ‘Seats’ show signs of slight

. using = lappin . -
.. If the.sests-cannol ‘be reclaimed in this =~
oganner, they sho¢ld;b_. .

_ .- 7.inlet -valve: ‘pressisg bhen into cylin-

should be-[.~a-der blogh to 5 -shown . in the.speeifics

o In’en valves net “wern. excessively or
-~ odamaged, can be recl&lmed by lapping them on & -
“'~-piece cf crocns cloth PR 'flat surface. i v

"Vf;uupoADEa PISTONS

pressure through
eylinder he; 3 U ' -
tischarge valy T “The grommet or "Q“*ring.in the unloader
¢ylinder head, 39
one inch -so
seconds,

If excessi

1eave'the~;.;[“
alr pressure’apn '

hardwood dowe er. tap the - Eovermor port of the eylinder block to remove -
discharge valve aYaral-timeSﬁf'“”fthe unloader. piston for imspection, after
te improve. the valves and - - removing ‘the. unlcader -piunger angd. agsociated
their sead nd. valve ssats ln-r.paris' ' '

have been. oo this WAl L -
' LT _ After assembly unleader pistons should he
" .tested by application of 100 p.w.,i, air
_pressure through govermor line poré. When -

not less than five seconds.

tapered ends and a8}l -
edf;ﬁrfaces'pf the crankshaft -
‘prworn excessively. Main @
not. be worm sufficiently .-
'bearingb belng 4 press fit."

- BCTALLRES OIRERF ”hey-caﬁ “he reclaimed by
grinding compound, -

replacad. “Install new .

“‘piston should be replacsd. Be careful ia
~oreinstalling the unloader piston in the bore -
e that ‘the grommet-is not damaged or cuf.
"¥hen reinstalled the piston should be a ‘smooth.
'slldlnr Tit in its bore. IT may be negessary.
“fo use air pressure, with caubtion, at the o

epating unloader pistons with soap suds, leak~. -
age should not exceed a 1/2" soap bubble in
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Assembly

[NSTALLING -CYLINDER BLOCK

Flape new cylinder bloek gasket in posit-
ion on crapkcase studs. Position cylinder
bloek on crankcase in accordance with markings

made before dlb&s%embly Install suts and.
'nder block o

crankcabe.

IRSTALLING CRAKKSHART

If;iheigrankshaft ig fitted with 6il seal
~install rings. Positioen ball bearings

“end-'of ‘the cranpkshaft is positioned as

d before ‘disassembly., If{ one end of the
kcase is-counterbored for holding bearing,
“4he crapkshaft dis imstsalled through
rrect end pf the crankcase. Carefully

‘Place s new Tear end caver gasket in
lon-over studs on rear end of crankease
nre-the 0il hele ‘in tie gasket lipes up

_dﬁ&jgn'qil'seal ring, install oil

e 8erl as been removed, press s new
al ig he-eﬂd-cover nstell & new end cover
_gnsket..carefule position the end cover to
-avold damage o oil’ seal” anﬁ install capscrews
nuts securing end cover in place, Fig. 9

CAPSCREW ™

'ranhshaft in crankcase being sure the

he“eil hele” in the crankease. If =nd ..

~:Fhe opposite-end ‘cover includes an oil seasl. ..

PAGE

G-g1al

"Fig. § ~ Sectional view of compressar crankshaft

bearing and cover

.:ASSEMBLiNG PISTONS AND COMMECTING RODS

I wrist pin bushings have been removed

from connecting rods, press new bushlngs into
‘place making sure that the pil holes in the
‘bushirgs line up with the 0il hole in the
~connlecting rods, Bushing must then be reamed,

honed, or bored to provide the proper 1unnlng

'.clearance on the wrist pin ss shown in the

speciflications. Position connecting rod in

“piston and press wrist pin into position-with
“lock wire holes in pin aligned with lock wire
~hole in piston. Install new wrist pin lock wire

1n wrist pin so that the long end extends

through piston apd wrist pin and short end oan
. .‘be snapped into the lockwire hole near “tlle
v bottom of the piston skirt, Fie. 10, Do not use

.plsbaﬂb in which the wrist pin is loose.

L Connectmg Piston
cr1od - - Wwrist. pin
BE bearing lock wire
-'. §Vggg_§§g_m
e Piston
i ® :
frrmnr - OTECTIRG
o _ R rod
Guzags - MT-1264

Fig, tg - Instalfing wrist nin lock wire
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Install piston rings by hand, Fig. 11, 8 ALL}NG URLOADER PISTONS -

Particular care must be taken when installing :
pisiton rings so that the pip mark on the ring’
is toward the top of ‘the pistan. Stagg_.u

positzon of the_rxng gaps. S

nloader piston cavity in the.

moet with clean epgine oil. -
.grommet- oh unloader -

. install unloaderf:
ader plingers. Install -
:cylinder block .strainer

& heen previously

ASSEMBLING D INSTALLING CYLINDER HEADS .

"'.'Tu Flo Model - qoo

. Install dlscbarge Ve ve in <the cylipder " -
. head, “Install’discharg lve spring ‘and -
_--dlscharge valv LAD DUt R o

Install inlet vaives ‘and inlet valve ..

. head gasket on block. Carefully align inlet
~walve springs.’ With inly

'fftlghteningicylindcr head’ nuts evenly F1g. 12,--”'

' u;scﬂansg VALY E

Before 1nstalllng pistons and connecting
rods, horoughl Xubricate pistons, piston -
. : bearlngs, and connectlng rcd_'- . ST DSECHARGE VALVE

oil, | i N T el T /SFHINGS\.

%I B1SCHARGE

@t" NALVES. “*«G:b

80-a8 to positiom ‘ope . . ggf- DISCHARGE 465?
ﬁmQYﬂjbea;ing.gap__”_“m.'_--~”_ o MALYE SEATS

crankshaft. j
i39m~9935- CYLINGER HEAD

ng xrod and piston -

=Insertrt': o
yl1nder 80 that the -

through taop of n
eonnecting ro IR
! i our: fand attach bear1ng-~-,--~g__;
©8p to rod. The nithe correct 9981t10n--],---' '
when the ‘two i

mserts and 1n

onhéctmg Tod bolt. On'." @_)@n“h Toiscuamee
the Tu—Flﬂt4QD_ﬁf E50T install the twe FITTING BASKET. ~
capscrews and :

Rins. in the

- : o CEYLINDER HEAR P o
Turn. crankshaft untll ‘Other journal is =~ GASKEY

downward ‘and “install ‘second connecting rod and Fig. 12 ~ Exploded visw of
piston in -same manner. cylinder head

nd:also the unloader pisteon ‘and. .

springs. in eylinder- ‘block. Place new cylinder -

tovalve guides dim -
cylinder ‘head and secure ‘heasd to. ‘block by
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1HSTALLATION

Clean pil-supply line to compressor and, if -
possible, runR. :engine a few seconds ‘to be sure
ell supply 10, CORPIEEBOL. is. flowing freely. :

 ' Clean ‘oil returs line or pasgage“thrgugh :
.gompressor moanting bracket to be sure o3l from -
-compressor grankcase can refurn to engine crank-
- Base.

Lubricate compressor cylinder walls and
‘bearings with lubricating oil before placing
compressor in position.

Always use & new moumting gasket. and be sure
©0il hole in gasket and gompressor is properly
aligned with oil supply line,

Trouble Shooting

;COMPRESSDR FAILS TO MAINTAIR ADEDUATE PRESSURE
' HE_A%R -BRAKE. SYSTEM

1 Ex33551ve carbon 1n compressar cylinder head
‘discharge line.
ischarge valves | 1eaking.
Excessive. wear. .
ive belt slipping. BITSE
-valves stuck open.

f it

1. Exceszive wear.

2. Exgessive 0il pressure.

'3,.0i1 return line or passage to esgine

' -compresser cralkcase. flooded.

-0il seal ripg ip end cover excessively wors,
Eack pressuxe from engine crankease. - -
grlngs 1mpreperly 1nstalled.

gn‘oad;ng piston grommet.,
ayity plugged ‘with carbon.

The sir’ cowpressor -governer, Fig., 14, acting
- n:unct:on with. the compressor unloader
“pechanism, “automatically limits system pressore

_ent-out point of the governsr (100-105

“to & predetermined range by opening unleading

~ wvalves apd stopping compressior when systom

- pressure has been bailt up to mazimunm pressure

1imit (100-105 p.s5.1.),

- 4dng valves and starting compression when system

“oressure has dropped o minimew pressure. limit
;'BO 85 D.B. i s

nod by closing unload-

i% - Type "D" Governor

Fig.

The governor, PFig, 15, consists essentially
of 3 diaphragm upon which sir pressure acts, a
spring to control the movement of the diaphragnm
assembly, and 2 valve mechanism contrelled by

" the position of the disphragk asssmbly whieh

admits air to, or exhaust air from, the unlioad-

ing mechanism iz compressor cylinder heads,

" Operation

Alr pressure from the reservoir enters the.
gowveranor, Fig. 16, at the port marked "RES",

" passes through the strainer apd is always -
‘present above the inlef valve and on one side

of the diaphragm. As the =ir pressnre increases

‘the ‘diaphragm and stem assembly moves sgainst

the resistance 0f the pressure seiting spring.
fiker the Teservoir pressure ‘has reached the
p.s.1,)
.the diaphragm ssseably has moved encugh to seat
the exhaust valve apd open the inlet valve,
When the inlet valve is opened,
pressure flows to the compressor unleading
mechanism, opeping the unloading valves ip the
compressor eylinder head and stopplng further
compression of air. ¥hen the inlet valve is

reservoir air -
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¥alvo Bogy

Gropmet = momm e “ Lap Hut
13 g y e .
Infat ¥alre Seatwme——ne A # seInbet Yolve 3P,j,‘,_( Cee

" lmler Valve Sean Grommer —ev—o = Sexs Resaining

70Ky,

5]‘-\““‘--“.4‘_ ==Inler ¥aleswo

Gride - Busbing m. "'1“5“ E‘“""”’ Yalre.

== Exhrear Valve -7

Valva Dady e

Gromme L

Fabrgss Seen

Cotter Pin . e s e—— Eshount Stem .. - ...

T Upper Fallowsr —eemmes

" Biaghregm =

Lomss Follower

B .'..}'_Jinphrazn She: ﬁruslmﬂ-"‘

air alsg flows $hz

opened,

setting spring and, aat&ng onitheiares - ofthe . . the force exerted by the air- “pressure og the -
stem, inereases the effechiy - -diaphragm and stem is rednced so thaf the pres-~

diaphragm, further compressipg CBure setting spring moves the diaphragm and
settlng spr;ng and fully openlng ~&#tem assembly to a positlon where the inlet
valve. -?alvels closed &nd the exhaust ¥alve- is. opened,

Tlnles Velwe Epring w.

~dplet Valve mmm o .

T e Bbuase Vaive.

L 'i-:lllal,':‘!'tl.\l'.c S TR -

Exhnust Yeut el
we Diuphrogn . .
phTey ~oDisplirage and

Sumpe=" " Shem Asueably

Freasure.
==~ Setting
Spring

To
{oapresanr”

Fo Bescresir - Unlowding
C f CMeshasian
T

86103

Flg._ 6.~ Cut-out Position (Cempresaor L
S Rm‘. Operatmg) '

ALR COMPRESSOR

- As air pressyre.in the reservoir drops te .
-'the ecut-in point of the governor {(B0-35 p.s.i.) -
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-
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,’\.;/L__. ~~~~~~~ Eajlavsl Stem Spring

\\ D&AP?U‘QBN\
g /-” Csliupheagm wud Stem
-

# '.Sr.am-.“f

Ausembly

© To Hesprvoir:s

Pressure -Seitiog
Spring

Ta
Comprassor

“Unloudiag
Yechapize

B=6104

'5 Fig,-i7'--Gut—in Position (Compressor Cperating)

Flg. 17. The opening of the -exhaust velve al-
~lows sir pressure in the unloading mechanism of

-tke compressor %0 escape through the small.

“exhaust vent in the governor body. This allows
sthe unlosding valves in the compressor gyliader
~head to closé, and compression of air is Tesu~
-ped until reservoir pressure again rises to the
cut-put setting of the zovermor. The .opening of
ke exhgust valve also allows air to escape
rom the gradpsting spring cavity, thereby
lecreasing the ‘effective force on the diaphragm
nd stem asgenbly so that s rapid complete
the exhaubz valve is obtained.

Service Checks

ﬁi h the engine rumning, build up air pres-
nthe air brake system and obssrve at
ressure'registered by the dash gavge the
out, stopplngfurther gompression.
at aut betwean ‘166G apd 105

'unnlng, slowly Teduge the air

sdng the- brakes and DhSETVe at what,

;gayernar ‘cuts im. and cumpressloﬂ “is resumed.
The governa:_must:cut 1n between ‘80 ‘apd 85

Befare condemning or adjusting the pressure
.settlngs of “the governor, be syre the dash
‘Esuge is registering accurately. This may be
.done by using ap accorake test gauge to check
‘the pressure registered by the dash gauge.

8
dn the air brake system by applying

gange the

) When necessary, the pressure settings {cut-
Ain and cul-out pressures) may be adjusted hy
removing the cap mut on the spring cage. The
-pressure settings are raised by removing the
cotter pin and turning sdjusting nut clockwise.
Pressure settings may be lowered by turning the
.adjusting nut counter-clogckwise. The cotier pin
must be replaced afier any adjustuent. The
:range beiween the cut-out presspre settings and
the gut-in pressure setting Is fixed at approx-
lmately 20 p.s.i. and cannot be adjusted.

LEAKAGE TESTS

With the governor inp the cut-out position,
test for leakage of the exhaust valve by apply-
ding soap. suds to the exbanst veat dn the bady.

With the governer ip the cut-in position,
test for leakage of the inlet valve by applying
Boap suds to the exhzust vent in the body.

Leakage in escess of 2 one inch soap bubble
ip three seconds is not permissible in either
0f the above fests.

. Qoat the.eptire governor with
‘detect dlaphragm, gaQRet and caps

Removing and lnstalling

If it is necessary 1o remove or install e
governer, the foellowing procedure will apply.

REMOY | HG

i. Drain air breke system.
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2. Diseomnect 2ir ‘lines sf. governor.

3. Remove governor mounting bnlts and removex;
governor. : . : ) -

I¥STALLING

1. Clean or replace both alr lznes eonnected to_;

the governor.

2. Mount governor in place with exaaust port.ﬂ3= 

‘pointing toward the ground..

3. Connect air 1iu35jto EOVETROT,.

Raged 1t JERSL . he.

4. Test gavernﬂr B uutlined nnder ggxyigg,ﬂ”:f;

creck".

:;Qisassemb}y

Before ‘disapsenbly remove all dirt or grease -
~from exterior "o governpr. u51ng cleanlng sol—- m -

jvent and. 8- brash

insspect body for breakage or -other demage.
t

. ALl broken- or damaged. st be replaced.
fl :Unscrew both fllter LaD: nuts from body and
. .Temove grommets, felt washe

from bedy. S

. &. Upscrew body qap-nut.and.xﬁmpvefiglet.valv&
spring, seat retasining spring, and dinlet -

cexhaust valve. Remove inlel ‘valve seat,

. -surface,

from stem.
ng spring..

wers: frow sies.

nuts,

are nobt obsiructed in

b(_)_l\’ent.

Inspeaﬁﬁbﬂth: ats3on'the_inlet~exhaust
valve for grooves or-damage. If either seat is
grooved or-'damsaged, ‘the valve must ‘be Teplaced.

U Bew ‘diaphrag
: d-

phragm.
and install cotte
-~ the cotger pin’
_ be. sure- dzaphragm ate_-
'1n Ats. bore.._

on bottog,
: nd stralners.z '

| .bhragm stem ‘complete
. ;travel

_being careful act to damage actual seating-' e
i

1L1ft aut shimsg- found under Valve.u

Rﬁmove spring seat'

.ge. Remove nut and .

inlet valve -
em.. Witk 2 spall
”ommet from exhaust_ 

may'he reused if thev"'

Asaemble dlaphragm and "t 0 assemnly usingga;

Tivhﬁen 01

Install f;lters makis sure-felt;ﬁasne;sgﬁrg;1[3

Megsure total’ Valve travel Fig. 18, by

~ pulling diaphragm assembly ‘stem out ms far as -
- possible and setiing dizl’ 1nd1cator at zero .

"when contacting eshaust valye 'stem, Push dis- -
in. and read total valve

‘Total valve ‘should ‘be . 060“

seat for wear or damege.
ged it must “be replaced,

exhaust ‘plunger for’ wear: or.

_xnch pounds torque}'.ﬁ
bending ‘hoth- legs of
laphragm. Check to.. . .
3mooth sliding fit»ﬁf




2-1/2 TON 4x4 G.S.

SECTION D-3
AIR COMPRESSOR
PAGE 14

- INTERNATIGNAL

Install inlet valve seat and inlet valve
and repeat above procedure with dial indicator
zaroed on end oI'lnlet valve. Add or remove

is 030" - .046"

Install inlet valve spring and seat retaln~

ing spring. Iostall valve body cap nut with new .

grommet greased before assembly.
Position pressure sSeitlng spring and spripg

vehicle and with spring cage cap nut off,
build up reservolir presgure from Zero and note
pressure at whiech air starts to escape from
spring cage, If pressure is below 100 p.s.4.

torn adjusting nut clockwise and if pressure is.

above 105 p,s5.i. turn adjusting nut counter-
clogliwise. After fimal adjustment leakage
sbould start at 100-105 p.s.i. After final
adjustoent lnsert cotter pln and txghten can
nut.

The range between the cut-in and cuat-out
pressure is o function of the design .of the
governer and. L&HDQt be adausted._' o

#aintenance
ZMONTHLY SERVICE
X check compressor mounting and drive for

-glignment, belt temsion, etc.
Zjngagsgarx,

4

L B~6079

yEiQe;JS:ritgmprﬁﬁsor:beii-ad}ustmeni-'“”

"Adjust if

- 2. To adjust the belt refer to Figs. 15 apd 20.

. Loosen four nets "A" which secure the com-
‘pressor to its brachet, and the locknat of
the adjuster "¢" Fig. 20, Turn the adjuster

_'AaS necessary ta obtsin the recommended .

~depregssion of 1-1/2 inches at point "B" in

.. Fig. 18, Check to ensure that the pulleys
. are in alignment and retighten all nuts.

seat and install nut on Stem. Mount SOVErmor on z3'3£EY£RY S{X MORTHS

‘1. Clean -0il supply line te compressor. Also

clean oil return lime to engine crankesse.

Z, Remove compressor discharge valve cap nuts' "

and check for presence of excessive garbon.
If excessive carbor is found, clean the
compressor cylinder head, also check com-

pressor discharge lire for carbon and clean e

ar replace the discharge line if necessary.

3. Remove the governor air strainer and wash .
all parts thoreughly ia cleaning- 501vent._-”-'-

Replace if necessary.

EVERY YEAR
1. Disassemble governor and cleug all_parts

2.. Clean or replace both tubing lines connected_
to the governor. L

- B~8080

" Fig. 20 - Compressor belt adjuster
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Inlet ¥ulve 5_917.:‘-".3_‘-."‘-'_“"-"-1.—?”-.#%

"Inlet Exhaust \fa}.ye-z—___-ﬁ._.__....___*ﬁ

lnlet ¥alve bf:at

=== Biaphragm Siem

= Hraphragm Stem Grommer -

" ‘3P1‘jilg C‘l{.,l: :

 Abr Surainer

v —mm —o . Washer .

._"""".'“'7""‘?'"' hrmnmet. e

G-8Qs82"

Fig. 2 =~ Exploded Yiew of Governor
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AR BRAKE EQUIPMERT

Air brake equipment on the I.H. 2-1/2 Ton
4x4 €. 8. Vehicle provides ‘s means of control-
1ing thebrakes through the medium of compressed
air., The air brake equipment consiszsts of &

group of devices as follows, -and is illustrated.

disgrammatically da ‘Fig, 1. . 7

Compressar

The compressor supplies tne cmmprebﬁed alr”'
X -

Lo operate=the~b

Governer

The governor controls The compression of

air by the compressor .Al*hﬁu*h he - campresser-fu-

rung continucusly when

the governor, actimg in njunctlon w;nh ‘the

unloading mechenism in the compressor cylinder

head, stops and starts-the compressienof air
by the compressor when the desired:
minimum air p
brake system.

Brake Valves

‘The prake valve contrels the air pressure.
_being delivered to the air/hydraulic.-actuator

and in this way controls the pperation.
-brakes on the vehicle, and the: traller
woupling. The hand valve ¢ontr
‘prassure to the traller ‘brakes

B Cocks.

~gonpection. lines. 'to permit these lines to be
_'fcloseq-whgn_thax=gre not heing used. A reser-
- voir drain coek is used also, mounted at the:
‘bottom of the resgrvoir. The drain cock permits;
dralping the oil and water which CUIlEGp O
~the Teservoir, : a '

- Hose, hose Fitiings, Hose Couplings and . =

-used where it is necessary Lo have ap air line.

 their position in relation to one angther. Hose
~lines also make connections between two vehic-

- hose epuplings tg permit the connectlons B
" .easily cpnnected or. dlsconnected :
" Rafety VYalve

. system against BXLeSSlVE &1r prESELrE._

" . Reservoirs

=~ DHUTTLE VALYE

PAGE

Cu;#outﬁcq;ks are used in the trailargf

Bummy -Couplings,
flexible hose lines and hose fittings are.
‘petween two poiats of the vehicle which chnng

1es, and in such caszes they are rovided w1thﬂ
e

The safety valve. protects the gir- brake_v

Reservolrs store the compressed air until )

~it is needed for brake operation and provide .-
: sufficlient alr pressure to make’ Several brake -
© applications ‘sven after Lhe englne has. stoypedtf;

- TRAILER

EMERGENCY
|
STOP LIGHT ---
SWITCH. X
1
AlR/HYDRAUL;c 1 9 2 TRACTOR \ sTOP |
ACTUATOR J[ P PRGTECT!Q’_\I ;; COCKS. -
E VALYE - U
QUICK RELEASE | L 35‘ : /
VALVE ‘ T 4.
g K

N = ®
T/F VALVE T i

THO WAY TRAILER SERVICE .

' B T SAFETY .
CONE WAY “CHECK PP VaLvE WINGH ASR .
VALVE -, T " CYLINDER "
RESERVOIR i Al
TION VALVE PRAIN COCK =~ !
(57 i
o =t S
""" o WINCH CONTROL G-5575

Fig. | ~ Schematic Diagram ~ Air lines
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hir Gauge

The z2ir gauge mounted on the instrument
panel of the vehicle registers the pressure io
the air brake system, and. incorperates aflow
pressure indicstor.

Air Supply Valve

A tyre inflation velve is included to

provide an essy means of optainiong compressed
air from ‘the air brake - sxstem for 3uch purposes
88 tyre inflatlon.

PREVENTIVE. MAINTENANCE' AND TROUBLE SHOOTING

Daily:ﬁgryicﬁ.t"“

~Drain-the axr ‘reservolr if the vekicle is
i 1 nd1:19ns of hlgh humidinf

Every Manth orafter each 2,000 Miles

Check ‘compressor mounting &and. drive for
alignment, bDelt tensian,-Etc,-ﬂdjuat.iﬁﬂneces~
SArY. o S

" ‘Drain air reservelr as necgessary. In humid
atmosphere once daily - may be advisable, In dry
stmpsphere once B Ronth may be sufficient.

hs;p;;Afisf Each 10,000 miles

onpressor discharge valve cap nuts
ence - of excessive-carbon. IT
sxcessive carhcn is 'foued, ‘clean the compressor
; albo theck ‘compressor discharge
1ine for ¢arbon snd clean or replace the
discharge lime if necessary.,

‘inspection

1. With compressor running, c¢heck for noisy
pperation and oil leaks.

2. Check univader valve clearance,.’

3. Check comPressor drive for aligament, belt
tension -ete,

4, Check to be sure compresscr mounting bolts
ATE Bacure,

fperating Tests

Failure of the compressor to maintain normal
air presgure ip the air brake system qf =
vehicle usually denotes loss in efficiency due

‘to wear provided leakage in the remainder of

‘the system 1s not excessive. Anpther sign of
wear is excessive oill passing. If either of
these copditions develop and inspection shows
the remalnder of the air brake eguipment to be
in good gondition, the compressEnr must bse
repaired or replaced,

'_ Air Leakage Tests

Excessive leakage past the discharge valves
or the unloader pistons can be detected by
charging the air brake system until governor
cuts oul and stopping the engine. Then carefully
listen at the compressor inlet port for the
sopund of escaping air. If leakage 'is excessive,
guserve for leaksge 'at the unloader pistons by
stluirting afew drops of oil around the uploader
stems, If po leskage is noticeable at the um-
loader pistons, the discharge valves .may be
leaking., Remove the head and apply air pressure
At the discharge port to check for excessive
leakrge at discharge valves. If excessive leak-
age is noted, repalrs should be made a5 out-
lined in "Sectipn D3" of this manual, or =&
Factory reconditioned unit should be installed.
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TROUBLE SHOOQTIHG
Compressor fails to maintain adeqaate pressuru ;?ﬁﬁlLER:B&&&E&__-”
in the air brake system : o e
1. Bestricted air intake. :f
2, Ex09531ve carbon -in compre&sor cyl:nder '2
head or discharge line, . i
3. Discharge valve leshing. . _?&f{rj i S
R . PODT ot Nt B HAND
4. Excessive wear, CCONTROL. Prre NG ] Z

5. Drive belt slipping.

valyes.

7. ‘Unloading valves. stuck open.

:B,TExcgssiye_leak ge.of wnloading valves, .

5 0il Tings improperly i

Noisy Operation .. -

I.o-Logse drive pulley,

xeesslye carbon in eylinder hesd or -

iston - grommet.
- unlosding valves,

ugged ®with carbon,

A transfer-valve is 'usegd -on the tractor -
‘truck -2t ‘the ight hand mide Tail. It is
he ‘#ir lines Irgm the control
railer-lines. The purppse of the

valves to fhe

6. No clearaice. at compressor unloading -

'moved to the applwed po&ltion, : :
‘valve blocks off the line - 1eadlng tofthe abher}
~brake

Cvalve . of the brake valve_not he ngfoperated
| Testing

-both brake. valves. in released p
“one of ‘the brake valves to applie
“ang checL with soap suds

- operated,
~.walve, Leakage in excess ‘oz threee inch’ boap_;
.. bubble in three seconds is not’ perm1551b1e -

"f'traﬁsfev valve mubt be:

- SAFETY VALVE " .

... bescripiion
ding or-stuck, . .o

- protect the aiy brake systen againsi ex kSSl
'_dlr pressure.
'2ir brake system Tise above the 'setting o
“safety valve &t 150 pounds, the valve: opens-and

.. permits. pressure above

oo ted.

7 CONTROL -

ir pressureﬂ
‘from the *EbBTVDlr wuuld;ghc¢pa through ‘the

'.exhaust port of the other brake:

tne tiansfer

valve, 1B this wanner’
dpss of air pressyre ‘through't

op n exhaust'{

With the brake systemn fully charged and.
ition, move
.pﬁblulﬂn,_.
Forleskage: at the .
‘brake valve-not being
Repeat “test with the other’ brake g

axbaust port of the

excessive leakage is fount,-tbe

eplaged

1, The purpose of the safety valve'ls to
Should the air pressure
;rh
150 pounds to belexha
‘It is located on one % the” reserveir

2. The safety valve consists of ‘5. sprzng
ilpzded ball check valve which is set ta,”b*
off? al 150 pounds 2ir pressure (Fig. 23,
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ADIUSTING
SCREW

¥ leLoCK NuUT

e SERING.
EXHAUST PORT—:

BALL VALVE

:fZ ~'9T?ﬁ9§..

TESTING
Pressure setting tests

1. Conneet & test gauge KnoWwn to be asccurake

-dinto the air brake system 80 as to register
reservoir pressure. A simple way to do this.

.18 -to conpect the air gauge to the emergency
~lime ‘st the rear of the tractor triuck and
v open the smergency line cut-out cogk. With
- the motor running, temporarily s3top governor
operaticn -by tursing the air suoply valve on

heileft-hand side rail near the reservoir
suppls ' and permit the air pressare

reaches 180 pounds. When the test

lg or plow-pfi®,
pes not- release, stop the engine

fety walve. Do not permit &ir
‘inthe ‘air brake sysitem to build up
Bher-than 150 pounds, otherwises the
MCOEPressor-mey become damaged.

rake system to rise until ‘the

and adjnstf the pressure setting .

- 2. To adjust the pressure sefting of the safety

~velve, loosen the lock nut and tury the
. adivsting screw. Turning the adjusting screw
counter-clockwise lovwers the pressure
setting., Turning the serew clockwise raises

... the pressure setting. Turs the adjusting
.. Bc¢rew &s reduired until the safety valve
‘releasss a4t ‘150 pounds pressure registered
by the test gauge. Then tighten the lock nut

- to bold the adjusting screw at the proper
‘setting., Reduce zir pressure in the air
brake system Lo normal of approximately 100
pounds by applying and relsasing the brakes,

teakage Tests

With the air brake system fully charged to
.approximately 100 pounds, coat the safety valve
&1l over with soap suda to check for leakage.
.Leakage in excess of a ome inch soap bubble in
5 seeonds is noi permissible. Slight leakage

ay sometimes be corrected by lightly tapping

the end of the release pin, If this fails to
~ecorrect the leakage, replace the safety valve,

LOW PRESSURE WARRING

When the air pressure in the system falls
below 60 p.s.i. two separate warnings oceur, a
buzzer and a red flasher light in the dial of
“fhe pressure gauge.

When the pressure in the system is above 60
pes.i, an electrical circuit inecorporated in
the pressure gauge is "open", but whem the
pressure drops below 60 p.s,i., the circuit is
autvmatically "closed® and current then flows
‘to the indicator light and to the buyzzer, which
then operate until ihe pressure is restored or
“the ignitiom is. switehed off,

ftecess to the bulb is obtained by pullingthe
‘bulb holder out of its socket in the back of
Ehe gauge, The bulb is a miniature bayonei cap

. 12V, 2 CP Flasher type.

. Testing

1. Drain air brake system, turn on igpnition key

" .apd siart engine, The low pressure indicatoer

‘buzzer pust scound uwrtil the air pressure in

- the -air brake system reaches & point between

54 and 66 pounds when the buzzmer must stop
sounding, and the warning light goes off.

)  ;2,gcontinue to build up air pressure in the air
50 pounds, the safety vaive - .
If.the safety

brake system until the pressure reaches gt
“least 75 pounds, stop engine, and reduce the
air pressure in the wir brake system by
making brake applications. Check 0 see
at what pressure the buzzer again sounds, Ths
buzzer musl’ sound when the pressure in the
air brake systes reaches a2 point between 88
and 54 pounds,
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T | sakage Test

§ith the air brake systew fully charged apply.
the soap sud test to all pipe Jolnts incloding.
the (manifold fitting) to the zauge, No leakage
Ze

_ is pernissible. Should leaks occur in ‘Lhe. gau
 itself, the gauge mJat be replacﬂi.__ -

' AIR PRESSURE GAUGE

. Description

1. Tie purpose of the girT. pressure geguge is

" to register the amount of air pressure in the

Cinever ba confused ‘with, er substitnted for,
—-Ltest alr geuges which are lntended pllmarlly
for apcur&neiy--h ki prebsure in the

Ta} .alve deliv-
ressure b&ﬁ*lngs and
DI - arﬂlnary
Cand workman-

ery pressures,’ govarndr
other tests, Test gauges-differ
~dush gauges in respect’to.matend

‘cheaper one, and due to the

d;fferences_the§

;maintdln the;r ubburabj over longer DGFlOd&

¢ #ir paunge for -accuracy. Yhe
o do This is to cempare the
tered by the gauge over its
nge with the pressures regis-~
uge hnown L0 be agedrale.

31pses iLs sccuracy must be
l.z8& of & gauge showing
o
E

: -will be an amp

Ceuse in brak'
storage for. suff1c1ent gompressed air o

U permit: sever brake ‘applications after the

_engine has - pped. Apsther function 0f &
;reservoir'is..o provide -2 place whers the air,
heated during compression, may cool and cause
the oil and water vapours to condense,

-air brake system. While air pressure gauges of .
‘this type are commereially accurate, they must..

 :9&§[§;§QQK§:H.”

‘Description

"ship much as an expensive wateh-differs fron a
- with & tapered bress.
are moye ‘acgurate over thelir entire range, Rl
ccand closed when “Ehe handle is at right angles
. -~to the body, ‘Drain cocks arg
-;hotton of each”resevvoir'in'the'air'brahe

_'jingathe condansggiqn
'-tﬁe_” :

_ Testing

rs-tested against a 200
o . with soap suds for-leakage past the key, Alsg -
_eheck for leakage through the body by coating:
© . the 0utsxde ef-the «drain cock “1th 508p budb‘f
DDly'avai’able'for immcdiaLe “_'”,3 qecond% is noy. permis 1ble4-
yperation. They also proevide -

rass body fitraed
“draincock 18
cpened when the handle-is-paratlelto the body.

1. Hrain cocks ‘have a-

jnstalled in the

e SEryOirs,

2. Always open 4. deTD gock by hand. ‘Never

Strike the ‘handle with s h¢mmer or any uther]
. :1nbtrument. as the cock w
- leakage would develop, -

ds. 15 not recommen- ..

1. With the air prake system charged, test:

Leakage ip ‘excesswof a .3 lnch

12..Leahqge is caysed by » dirty or sgored -

. jkmy~or'hody,'Leakag£ due to dirt is corrgeted:
“ by cleaning parts and applying & thin costing’

of ¢up grease on the Key, Leakage dus to a’
seored key or hody cannot be repaired, and the
drain cock must be replaced,
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HOSE COUPLINGS 5. Then use a blunt nosed screwdriver or

similar instrument to push the egasket into

. blace (Fig, 4). %hen properly installed, the

Description &xposed face of the gasket will be. flat, not

twisted or bulged st sny point., .
1. Hose couplings provide aa easy and
convenlent method of connecting and disgonnect-
ing air lines belwesn vehicles by hand., The
design of the hose conpiings is such that when
two of them are coupled together pressure is
put op two rubber ‘gaskets, making an air-tight

seal,

Testing

t. With the hose couplines connepied and
brakes applied, goat the hose couplings =zll
over with sopaep suds Lo check for leakage, There
must be no leakage.

2. Leakage is usually caused by worn,
damaged, or improperly imstalled gaskets, To
correct leakage, instaill new gaskets.

3. Hemove old gasket byibrying out Wwith a
serewdriver, Before a’tempt*ng to install & new
eashkef, be 'sure the groeve in the CGUnllﬂg in
‘which the gasket fits is thoroushly cleaned.
Dtherwise it will be - 1m905b'b16 EO instali &
-new gusket propsrly. o

. 4. T dnstall s new gashket, partially
~eellapse it with the fingers (RFig, %) and enter
wong-gide of the gasket flapge in the groove in

Fig. 5 - Trailer Braks Coupling

TUBIKG

Operating Tests

If any evidence is found that a tubing

- 'line is restricted, remegve and blow -air through

it in both directions fov be sure the passage

through the tubing is not sohstructed in any

- Way, Inspect tubing for partial restrictions

.- such as mway be caussd by dents or Lkinks,
_Damaged tubing must be replaced.

"-g@akage-Tests'

®ith the air brake system fully charged,

. the governor ‘cut out, and brakes applied, coat
-all tubing lines and fittings with soap-suds to
‘check for Teakage. No leakage ig permissible.
Leakage ot a tubing fitting is sometimes
corrected by fighiening the tube fitting nut.
If-this fzils to correct the leakage, replace

-~ Fig: 4 - Tratler Brake Cousling the tubing fitting, the tubing, or both.
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. "PRESSYRE

RESERVOIR -
PRES . BALANCING -
e CﬂAAHgRJ:-'.EXHAUST
L ’ 1o CHAMBER
. IHLET ﬁHD
EXHAUST VWALYE
BRI B DHNNRE

PLUNGER

';_iﬁ;4s;429

373

" TULL RESERYOIA

--_:thT PRES..
B jGRaDUATlNG-R.MEﬁ

poe 067 EXHAUST C

TAGTUATANG

BRAKE

bype B}y
~hydraili
velyve iz,
.%o the ac
.aetuato
brazes,

The brak
‘¢ omparimen
‘compariment

spring sealblak
“this spring
0f the "bra
“balancipng ‘chs
piston to.
pushes thy

ts. projection
‘its seat.

BUEFER. .

gft_ﬁig.:ﬁznfﬁrahg.ﬂglva__ ffﬁZ::-~'

"1fthe delivery pori,

Alir from. the reservoir ther passes the valve

- --and enters the delivery chasber snd -cut throogh
" the delivery port ‘to the air/hydraulic actust-
C.or, A small Tlow. of air also pagses through the

. trapnsier port into -the pressure balancing

“chamber. This builds.up pressure is ihe chamber

. -.agsainst the piston and assists the balancing
" spring to -move the piston back unnil a balance

"is achieved and a. g;ven pres. rgjgaintained at

) In this way braking pressure -is raised or
‘lowered bythe pressure applied to the actuating

. spring, since the further the foot pedal iz
U mpplied the gresker will be the openiag oL the.
L_tcontrcl valve.'___-' : .

When the brake pedsl is relessed the halanc-

. .ipg spring, essisted by the sir pressure in the
- balmpce chamber, moves iLhe piston backwards,
~thus allowing the valve to. shut off the air
.- Irom the reservoir. Further backward movement
in the- pressure-'
allowing the

'of the piston then allows air in the delivery
‘chamber to pass through the piston into the
exhsust chamber znd our through the breather tg
the atwmosphere.



2+31/% TON 4z4

.8, =~ INTEBNATIORAL

SECTIOK D4
AIR BRAKES
RPAGE 8

Adjustment [Refer to Fig.. 7}

Correct adjustment of the brakes pedal and
push red is obtaimed by means of the adjustable
padal stop, and the threaded yoke on the push

rod.

Pedal Adjustmenl is as foliows (Refer to
Fig. 7)

1, PFirst epsure that the cluteh pedsl is
agjpsted ‘as shown in Sectiom L, Page 7.

2. ¥ith the brake. valve securely mounted in
.place, snd the push rod (Fig, §) Beld back
- mgainsi the buffer (Plg. 6) sdjiust the push
. yod yoke (Fig. 7):until the brake pedal pad

is level with. the clutch-pedal pad,

3, Tighten 6p the yoke lock pui -and check to
" enpsure that the clevis pin is secured with a
split pin. L -

. Hold the push red with 2 pair of grips and
‘tighten up the ieck nut. f{t is important ihat
“the pusk rod does mot turn with the lock nuf.
~8ipge this will upset the pedal adjustument.

'”ka.igyggﬂleakage'Tests

CUUURish the air réservolr at Tril pressure and
?brakgﬁxrgleasgd. coat the exbaust port with
'Soap-suds and check the condition of the imlet
fv&lga.ﬂheakage atthis valve will escape threough
he exbaust port, Leskage in excess of & one
'inchosoap- bubble is one second is mot permis-

sible.

Braike ¥Yalwe Pressure Test

Remove the pipe plug from the secondary
delivery port and screw in securely a reliable
pressure guage, With the reservoir'full,.bress
the brake pedal to its full travel and observe
the reading on the test gmuge. Thiz shouzld =how
mazimum pressure approximately egual to that
shows o the instrument gauge 0B the vehicle.

If a low pressure is ipdicsted check for
restriction in air lines from reservoir to
brake valve such as damazed pipes, foreign
Batter, or air leaks. '

SPRENG

PEDAL

5-1/a"

G-SH68-A

AFPROM. EFFECTIVNE TRAVEL

Fig. 7 = Brake Pedal Adjustment
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. CONTROL POST

TRAILER

— BUDY.

) TRACFOR
“SERVIGE FOAT - ) Pnﬂ!‘

. TINCTOR !
. CENENGENEY PORT S

o Fig. 8
'*Exterlor and bectzanal ¥tews of. Tractor . Prutectton Va!

TRACTOR PROTECTION VALYES

" BESCRIPTION.
'Basically,7thefBendixgﬁ§. i ghouse Tractor

‘Protection System functions as.s:seh of remote-

by controlled cut-eut cocks. The-trailer-service -

h.gndﬂﬁmexgencq]1;naﬁ-9§ssjth_

- DPERATION =

Should'a'coﬁdltion resulting in air less

_lndicatlun. j'r

Check dash’ auge ‘against 2 test gauge
known to-be acen
tests, Insisll the test gauge in s "glad hand®

hose coupling for ‘use in these tests.

. - GROMET

s.sw:ca pokr.

GHRRMETS
TAALLER EWEAGENCY - o R

© CLOCKAARHERS (43 Kets
o -'?F.‘!F'-'.?.:‘..‘.’-.:fx: £y

alve. - .

f;fram th_;tractor 8r. traller system oceur which .

& trector protection velve.
‘should be’ d'aﬁd cleaned Rubber_ 

prior te performing these. .

EXEAGENCY YALYE FLUMGER. |
HAAGH HRTEMBLY -

EARAUST .
A7 PLUNGER. SPRING

2

" BERVICE AND
EXBAUST ¥ALYE.

\WETE AND- EXRAUST. - -
UXALYE. SPRING

Envlcs‘ asu f.ansr

EIE ‘\GEM:: ‘o isc.
Mﬂabmna'nn G "B1185;

“A. Block-and hold vehicle- by a. means other than]ﬂf

- air braseb durlug thesa'

sts

_'B. The following procedure sbonid be carried .

-put to be sure that the truck- tractorﬁf
profection valve aperates Properly.- o

With the tractor reservoir at atmospheric

. -pressure, the emergewcy and service ligse cut- -
out cocks open, and the emergency and service
“3ine couplings disconnected, -commect the ”
cassembled coppling and test gauge in the'ty
" ‘tor service coupling and start the engine
.bueild up air pressure ia -the 2ir brake system. -
-Fhen the reservoir pressure. reaches about 3p-
- 4D psi, make a foot or hand brake valve appli-
©.-cation -and note that pressure is indicated on
~.gauge in the service coupling. Release the |
~application. Therg -should be no noticeabls
leakage at the emergency coupling unbtil the "
_‘reserveir pressure og the tractor reaches about
"45-55 psi, apd them observe the air passes
—-threngh the emergency coupl1ng. C;psg~tbgf~y
ﬁfemergency stop cock. - R

©.-C, Continne to build up sir pressure ipn the

“frock-tracior air. braka system, - untll fﬂlly'gl
charged Stap tha euglne..' : o

D. £lose the trailer service line stop cock and  :
rewmove the hose coupling and test gasuge
assembly,

AN
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E. Ubserve that there ig Do leakage at the
iractor emergency linme coupling. Make and
hold & foot or hand valve service brake
application. Observe that there iz no leak-
age at The tractor service line coupling.
Release the application.

P. Conapct the coupling and test gauge to
emergency lime coupling -and opean the stop
cock. Note that tractor reservoir pressure
iz indicated on test guuge. Turn on ignitieon
key, apen drain cock on tractor and bleed
down, observing that low pressure indication
pecurs at prescribed zir pressure, normally
aheost 60 psi. Observe that fractor proteci-
ion valve veats the emergency lime at about
30-40 psi fest gauge reading which action
will antomatically apply the trailer brakes

by autuaning The relay energency valve when
3”3 trailer ‘is aﬂnneuted.- L

G.fDiaconnect emergency coupling and test
" “'gauge. end with both cocks open, make gnd
--hold 2 service brake wppplication on the
. ¢ractor. There should be no noticeable
'-fleakage at either the emergengy or service

3-ﬂcoupllngb on the tractor below 95 psi tractor

. rEServOir Dressure.

'REMOVING AND INSTALLIKG
RENOVING

rain.air.brakefsystem.

;Remove five {8y mir lines. from trantar
rotection valve,
move valve from vehicle..

INSTALLIRG

¥hen imszalling the valve, use reverse
procedere to removiag (5) air ‘Lipes, dlong with
oﬂing Jinstructions.

ntr01 porL zad cap. - Connect line Irom
aetor Drotectlen coplrol valve tee.

lime.

mergency
-: Cogpact. trailer
ractorservice port.

ervice line from double check valve (two
-wayﬁsthtlﬁ valve) :

o

rMust ne open to pcrmlt vent-

LConpeci tractor

§. Irailer emergency port. - Connect trailer

‘emergency lime,
6, Tractor emergency in cover. - {onpect

tracter emergency lime from tTector . protec-
“tion valve tee.

DISASSEMBLY {Refer to Fig, §)
IMPORTANT:

Three (3) springs in valve should be care-

fully marked as to their proper location im
Viel¥e as valve is disassembled.

1. Bemove four (4) cap screws, lock washers,
and cover from valve.

Remove emergency dise valve ang epgrgeney
dise valve spring from cover, :

3, hemove emergency disc valve seat, service

aad exhaust valve guide, ™0% rings, service
and ezhsust vslve, snd service and exhanst
valve spring from body.

4, Remove cap nut and control cap.

5. Remove exhausi valve plunger and diaphragm
assembly from body.

8. Rewove exhaust plunger spring from body..
7.  Inspect bores in valve body to be sare they

sre not damaged or out of round. Clean. hady.
“eoentrol cap and cover.

CLEANIHG AND IHSPECTION OF PARTS

Wash all metel paris in cleaning ‘solvent aad

.gry then thoroughly.

Inspect all moving parts for wear or danrge

~and bores for out of round condition.

Inspect diaphragm apd bonded rubber valves
iur wear or deterioration,

Inspect sprimgs for breaks or deterforstion.
Inspect valve seats for niecks or burrs.

Replace any parts which are no longer
serviceable by these inspections.



SECTION D=t

AR BRAKES
2-31/% TON 4x4¢ G.S. - INTEBNATIONAL PASE [}
ASSEMBLY 8. Position emergency disc valve spring (black
color) and emergency disc valve in cover so
1. Prior bo -assembly, note that the "0" ring is ‘that metal side of valve is in -contact with

-8

in position in its groove in the stem of the
exbaust valve plupger end diaphragm sssembly.

Lubricate lightly the following sorfaces

with Ligui-sely or Moly-Kete or sguivalenti-. -

{a) Stem and "0™ rinmg of exhaust valve
plunger and disphragm assembly.

(%) All bores in valve body.

(¢ Btem of service and exhaust valve,

(d) Three *0" rings.

Bores and outside surfaces of service
and exhaust valve guide and disc valve
seat.

(e}

Peosition valve body im a wice. JTnstall ex-
haust plunger spring (dischromsted-yellow-
gold color) in valve body and iastall ex-
haust plunger and diaphragm asgembly, being
careful not to eut "0 ring on plunger stem.
Plunger shouldbe & peat sliding £it in bore.
Position control cap and cap aut. Pesitionm
control cap to desired port angle and hol-
ding it firmly on diapbragm to avold distor-
ting or damaging diaphragm, tighten cap aut.

. Reposition valve body in the vice.and ins-

tall medinm "0" ring in valve body.

. Preassemble the following parts before ins~

talling them in valve. Place service and
exhagst valve spring (cadmium plated-silver
colored) .on service and exbausi valve guide.
Iestall service and exbaust valve in its
guide. Place small "0" ring on stem of ser-
vice and exhaust valve in contagt with ser-
vice "and exhaust valve guide. Blide disc
valve seat on stem of service and exhaust
valve until it coptacts service and exhaust
valve gaide. =

Carefully install preassembled parts in body
and hold ip place, making sure fhat pre-~
assenbled parts are properly centered in
body.

Position large "0 ring in its groove in the
valve body.

.spring. Iastall cover in desired port posi-
tion and note that "0" ring anmd emergency
‘disc valve are ig positica. Hold cover ia
position and install four {4) lockwashers
Bnd cap SCrews.

TESTING REBUILT TRACTOR PROTECTION YALVE

Apply air pressure to a&ll ports of tractor

. Pprotection valve except exhaust port and coat

ports apd valve with scap suds tc check for
leakage.

Perfarm.aperating'and Leakage Lheck as out-
lined in previous section.

TYPE TC BRAKE VALVE
DESCRIPTION

The TC type brake valve is used %o operate
the trailer brakes independently of the tractor
brakes. The TC brake valve provides the operat-
Or with a fimely graduated and easily operated
means of applying and releasing the brakes. It
is mounted or the steering column within easy
reach of the operator. The handie is moved in a

.clockwise directicn en application and returned

on Telease. The distance the handle. is moved
determines the amount of sir pressure delivered
by the valve,

THE VALVE SHOULD NEVER BE USED TD HOLD THE
BRAKES APPLIED WHEN THE YEHICLE IS BEING PARKED
UNATTENDED. The phrase NOT FOR PARKING 18 cast
o top of the control hkandle to warrant against
its misuse,

OPERATION {Refar to Fig. 9)
APPLYING

When the handle is moved in & clockwise
direction from the released position. force 1s
exerted ontop of the pressure regulating spring
thropgk the action of the cam and cam follower.
The force on top of the spring cmuses Lke
piston to move down. The pistom stem, which is
ihe exhaunst seat, contacts the exhanat valve
and c¢loses the exkbaust passage in the valva. At
the same time the exhaust closes, Lhe contipmed
downward movement of piston moves the inlet
valve off its seat. Air pregasure from the
reservoir then flows by the open inlet and out
the delivery port, throsgh the service line and
appiies the brakes.
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LOCK
SPRING

SCREW

PLUKGER

CLOCK

P

_i]CR;PJ{G CAM & CaM
FOLLOWER

EISTOR

ABLET & EXHAUST ——eemem
VALYE

I8LET
B . INLET VALYE
USPRING

CSECTIONAL ..

»pbalances the force of the depressed

seated so the flow of air through
topped and the .air pressure in
sbeld. .o

:the piston is decreased. Nowthe air
eneath the piston, because it is

3£, 'This ‘allows the air pressure in the
ce lime To exhaust back threugh the valve
the exhaust port.

ADJUSTING RING HANDLE SET
LoCy

< GROMMETS

s the force of the .gir pressure beneath the

‘will 1ift the piston and -opsp the

ADJUSTING RING

HANOLE

CCVER

PRESSURE
REGULATING
SPRING

EXTERIOR

G~5657

£194.8 - Type TC Brake Valve

PREVERTHVE MAIRTENAKCE

Every 500 Operating Hours or After Each 50,000

Hiles,

It is recommended that the inlet and exhaust

‘valve and the rubber grommets be lubricated
and replaced ifthey ‘show signs of deteripration
‘OF WERT. :

~.Every 3,000 Operating Hours or After 100,000

Hiles, :

Disassemble TC brake valve, Cleaxn and :imspect
211 parts. New parts shpould be jinstalled where

‘they are found on inspection to be worn or dame

aged,
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SERYICE CHECKS

GPERATION

LCheck the delivered pressure of the valve
with a test gauge knowya to be accurale. Move
the contrTel handle te the fully applied posi-

tion; it should deliver 'z maximum of B85 PSI.
Some speeial TC valves are presel to deliver
bigher or lower pressures, but the stamdard
valve used on tractor-traller comblnatzons is
set at 8D PSI.

fove the handle between the released and
fully applied positions and note that the air

faccordlngly

LEAK&GE

With: the;val __andlelln the released posi-
tiom, ¢ ; . _for inlet walve
leakage. '

tiom, check'the'&;hauﬁtﬁp
or piston grommet leakage

In elther of the above checks exggagiyg

sust carry-off Lime if in-
puating bolts, clemp, -2ad

”-;-lﬁsTALLfﬂ

~.gXhaust valve
ollowing should be helpful. — ‘asd dry.
'fdrled
';deter;oratinn.
'ﬂ:disaortian.;“.

'-Qn1cks and borrs.

Check & djclean air lines to valve., MHount

C.o¥alve wzth ¢lamp ead bolts., Tighter bolig
__evenly B0 mauntln& clamp aoes mot ‘bend or breakt

 DIsASSEMBLY

“Remove set screw. from handle and 1ift off, ..
| Lift out adjustipg ring. lock. |

Remove 3ujustlng r*ng aat: wlth & auitable_"

- Spanper wreach.
pressure reglstered on the test gauge varles__-'

Remove plunger 1ock spriug cap, sprlng, and

-.then plunger,

Remove four screws. thaE ‘hold the body to'

gaver and separabe Lover fram bnﬁy

Bemove pressure regulat1ng sprlng, cam. and-

'cam folxcwer.._:“

Pull piston assembly fvom body and lift outr
the piston yelwrn spring. S - e

_Remgve piston grommet. - -
“Remove inlet screw cap,

Remove inlet valve sprlng,.then 1nlet ana-

(CLEANING AND IRSPECTION

Wesk allmetal parts 13 gacd aleaning salventz

ALY rubher parts should e w1ped clsaﬂ

Inspect all parus for excessiYe wear'or

Check springs. er cracks, gorresien or
Inspect valve seats and Diston bere for

Replace all parts not considered servi
during these "inspsations.
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ASSEMBLY

Before assembling the valve lupricate the
piston, grommet, piston and ¥alve bores with
Beadix-Westinghouse recoumended lubricasnt,
piece number 238378. Place inlet and exhaust
valve in body, follow with inlet vaslve spring
and.screw csp grommet. Install inlel screw cap
ipto body making sure the inlet and exhaust
valve guide stem f{its inbo the gulde hole of
the screw ¢ap., Tighten inlet screw cap just
enpegk- ¢ o compress its grommel to prevent
leakage.

Place piston return spring in bedy.

Install. pistos grommet and place piston inte
body. S b

‘Place pressure regilating. spring-over: piston.

Iostall -cam in ‘bovtom of the.cover,

Irpstall cover with cam -on ‘body. Make sure
the piston . stem fits Iintg the cam counterbore.
Conpect body and cover tcsether wlsh the four
cap screws &nd tlghten e .

Flace cam follower in cover cver top of the
‘cam so the indent groove allgns wrxh the lock
;plunger hole. : :

Ipstell lpck plunger, aprikg and spring cap;
ightan ths lock spring cap and prick pusch to
preveat 1t from working leose. Imstgll adjust-
: ring, serew it down until the top af Lhe
_iluah with coyer.

' dJupting ring, lock with its lock
os:tloned in the cover slot. Place
3 'fullower ‘and align the hole In
e.ln the fnllower.

e¥ 20d tighten secure-

TESTING REBUILT TC BRAKE VALVE'

Perfors "Operation amd Leaakage Checks" as
outlised in "Service Checks” sectiion.

‘JUICK RELEASE YALVES
DESCRIPTICN

The gquick release valve Speeds up the
release of air pressure from the brake chambers.
‘When s brake valve application is released, the
exheust of the guick Telease valve opens and
the air pressure accumiunlated in the brake
chambers is cxhausved through the guick release
‘valve, rather than exhausting back through the
‘brake valve. In an-air brauke system where &
Quick relesse valve is used, the release of all
‘brake chambers is naturally more expedient,

The guick release valve is mounted on the

2ir/hydranlic actuator, The valve should be

moysted with its exhaust port pointing dowan.
A lipe from & delivery port of the brake valve
is connected bto the top port of the guick
release valve. The two side ports are for
brake chamber connections aand the botiom port
is-its. exhanst, CGnly one of the side ports is
vsed on the I.H. Mark 3 vehicles, the other
-§ide port being sealed by s plug.

OPLRATION

When & brake wvalve applicatics is made, air

bressure enters the top port of the guick
relasse valve., moves the diaphragm-down, closing

the exhausl port, At the sagwme Lime this air

‘bpressure forces the edges of {he diaphraszn

down snd Plows by into the brake chambers.

As soon as the brake chamber pressure

.beng¢ath the diaphragm equals the air pressure
being delivered by the brake valve, the
diapiragm spring forces the outer ‘sdges c? the
. diapbhragm against the body seab. The exhasust
port is still sealed by the centre portion of
‘the diaphragm. When the brake valve is released
" air pressure above the diaphragm is exhausied,
- Now, -the pressure under the diaphragm raises it

and the exhaust port opess allowing brake

. -ghamber pressure Lo release.

" PREVENTIVE MAIRTERANHCE

Every year or after 50,000 miles remove the
quick release valve, dismantle it and clean all
parts.

The diaphragm should be replaced if worn or
deteriorated.
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"BRAKE' VALVE. '

'SPRING SEAT

: C.o.g_:_E:g_'g. - SPRING 55892 '_

OPERATING FEST .

Pust the stroke ind
-air/hydraulic actuatcr
1ion, make
indicato;
‘nperates,

.check the exnausn_pop
velve for leakage, If the

‘butor. for & fachrr ‘reconditione
repeir gXchange plan, ‘or-i%ishi

gk-the cover exhaust seat for pitting

Clor nlcks ~This 'seat shonld be smooth apd sharp. -
~If mgt, - uge a- flne Plﬁce of emery cloth to
: - he seat, .

uhack ‘the spring and spring seat for Wear-or:

REMOYIKG kﬁD EHSTALL]NG T
) B ﬁ;;corrosiun.-clean 0T replace as necessaryh__-_

REMOVING

sy

- Drain alr'brahe Bysiem. _ _
‘Disconnect air line from guick release va;va';f'-;' Posifion the spring seat over the dlaphragm]
and nescrew the Q. R, valve froz _ ' '“-'and then both into the Dody, o :
fitting. . ) :
- ) _ - Position spring in place.
iNSTéLLiNﬁ..."~-L” - ””"”“: '“““ f 3 :T'}f-j:f~;f:: ‘Instell cover and tighten securely,
Serew the guick Telease valve with it's " TEST OF THE REBUILT QUICK RELEASE VALVE
Titting inte the agtuator pressare’ chamber " 0 it facamilt .
firslly tighteninpg it yithzthe exbaust BOTE Perform the Operating and Leakage tests

downwards, under Service Checks section.
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STOPLIGHT SWiTCH

INSULATED
COVER

_”:G*ax¥é
Fig, 1) - Stoplight Switch

DESCRIPTION

The Step Light Switeh, 2n elsctro-pasumatic
switch, operates in conjupction with the Brake
‘¥alve and stop light by cempleting the stop
light electriecal clrcult when & ‘brake . aupllca-
tion is made,

: 1t consists of a die cast body, a Tubber
diaphragm snd an insulated cover on which are
amounted the electrical connectlons. Inside the
Switch above the Diaphragm a Contact Plunger

he wpper contact when air pressure
rs the Switch below the Piaphragm. The ¢oil
is in the electrical cilircuit and

2l termlnals..

avity on one side of the Diaphragm,

neﬂSgring ang¢ moving the Contact
he'e1ectrlcal contacta'clogg.

ure ls dellvered to 1t. Thls means the
-ghn gircuit closes ‘immediately as brake
ication-is wmade.

‘¥hen the sirpressure acting on the Diaphragm
'is -ezhausted by tbha Brake Valve, the Spring
forces the Diaphrags and the {ontact Plunger
back to their normal position and the Stop
t.ight eireuit is open.

fitted with & contact point makes contact

ectg the Contact Plunger with ona of the .

r pressure from the Brake Valve

“changes its position, overcoming -

PREYERT IVE MAINTERARCE
A Every month or after each IO,bOO miles

1, Check electrical connections.

8, Every year or after every 50,000 miles

1, Disassemble the Stop Light Switch and clean
‘all parts. Replace Diaphrags.

TESTIHG FOR SERVICEABILITY

A. Operating Test

1, Apply the brake valve and note that with the
first dowpward movement of the brake valwe
pedal, the Stop Light immediately lights.

2. Release the brake valve and note that the
Stop Light zoes "off".

B. Lezkage Test

1. With the brekes applied, no leakage is
pernitted &t the Stop Light Switch.

REMOVING

To remove the Stop Light Switeh.

';1,'Discannect ‘electrical connections at the

Stop Light Switch. -

2. ‘Berew the switch completely out of the T

fitfipg in the air lime to the tracter
protection valve,

D ISASSEMBLY

Unscrew.the cover from the body and 1ift out

" the spring .contact plunger, dlaphragm ring, and
diaphrage.

CCLEANING AND $NSPECTION

Clean all metal parts in clesning solvent.

Examine diaphragm. If diaphragm is cracked,
worn or damaged, renlace with new diaphragm.
‘ingpect the contackt polints for ‘signs of pitting
or wear. If pifting is not too severe, the
contacts may be reconditioned by filing them
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with 2 fime file such ssis used for distributor
points, If they cannot be reconditionsd, they
should be replaced.

Check the spripg for tension., If it has lost
its tension, it should be replaced.

1f the hody or cover are cracked or damaged,
they should be replaeced.

ASSEMBLY

pPlace the diaphragm on the body, followed by
the diaphragm rimg.

Position contact plunger on the diaphragm.

Attach the cover to the body.

TEST OF REBUILT STOP LIGHT SWITCH

Both operating and leakage tests, as indi-
cated under section headed "Testing forServige-
apility", musi be made after rebuildipg or
repairing the Step Light Switch. The Switch
must meet the following specificatinns;

1. No leakage is permissible at the Stop Light

Switch with the Brakes applied.

2, The Stop Light Bwtich contacts should close

#%ith notf more than 5 pounds of air pressure.

SINGLE CHECK VALVE

ot
II%%H%M"

s,

greeeto——d

G-6088

Fig. 12 ~ Single Check Yalve

LEGEND
1. COPPER GASKET = 3. YALYE SPRING 5, DISC VALVE

2, VALVE SEAT. . 4. SCREW CAP 6., BODY
DESCRIPTION . -

The single check valve is & small device
placed in the air line to the reservoir Lo
allow air passage in one direction only and
prevent passage .in the reverse direction.

OPERATION

The check valve is a dise type (Fig. 1)
which contains a spring loaded disc which seats
against air inlet in one end of an imner
chamber. Air filow from the compressor moves the
check valve from its seat and the Tiow is
unohstructed, Flow in the reverse direction is
prevented by Lhe seating of the disc, which is
caused by the action of the spring and assisted
by the air pressare.

LEAKAGE TEST

Supply air pressure to the check valve. Coat
the open end of the check valve with soap suis.
Leakage should net exceed & one inch soap
bhubble in one second.

PREVENTIVE MAINTENANCE
Bvery year of afier 50,000 miles, The check

valve should be dismentled and thoroughly
cleaned.

SERVICE CHECK

Every six months the check valve should be
given an operating test and leskage tast.
REMOVIRG

Disconnect air lines at =single check wvalve
and remove.

ENSTALLING

The Bingle check walve is mounted horizonta-
Il¥.. An arrew is stamped on the body igdlce-
ting the direction of normal air flow, into the
reservoir,
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D I SASSEMBLY

Unscrew cap out from body and remove 'internal
conponents.

CLEANING AND INSPECTIOR OF PARTS AHD REPAIRS

Clean all parts in cleaning solvent. Inspect
disc valve and seat for pitiing or corresiom.
Inspect body and cap nut for cracks or damage.
Replace damaged parts. It is advisahie to
replace ‘the twe copper sealing gaskets (refer-
ence 1, Fig, 1) one op either side of the
check velve seat, o

ASSEMBLY

Lightly lap valve seat and disec valve.

Assemble ‘internal components gnsuring that

there is a copper sSealing gasket pn each side
of-the valve seat. ’

Berew body into cap nul and tighten just

enoltgh to ensure am airtight ssal, If the
assembly is tightened too much the copper seals

will distort resalting in leakage.

TEST OF REBUILT SIHGLE CHECK VALVE

Both operating and leakage tesis asprevious-
1y deseribed under "Service Check" must be made
after rebuilding or repairing 2 single check
vaive,
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&djustment

To obtain the maximum efficiency from the
hanpd brake the limkage must he gorrectly
sdjusted. )

The following sequence of making the various
sdiustrents is recosmended.

1. With the hand brake lever im the fully
off position apply the foof brake hard two or
three times {o centralize the shoes in - the
drums.,

2. Disconnect thé right and left Land
transverse rods at the compensator end (Fig. 13.

3. By means. of the brake shoe wedge adjust-
ars, the square ends of which project from the
backing plates at the rear of the axle, expand
the shoes hard against the drums, and leave
them thus until all linkage has been adjusted.
This ensyres that the bisectors at the opposite
ends o0f the shoes are held in the "eff"
pesition,

4. How adjust the yoke ends of the traas.
verse rods to obhtain dimension "A" and adjust
the short rod (Fig., 1) to obtain dimension "8%

These settings musi be checked With both
irensverse clevis pins in place.

5. The next step is illustrated in Pig. 2.
Discoenect both adjustable. yokes from ithe relay
lever. Adjusi the rear yoke until diwension
"¢® is gbtained.

6., Now adjust the fromt yoke Fig. 2 to
ohbeir dimension "D", TFig. 3.

7. Disconnect the adjustable yoke from the
tend brake lever rod. Uheck to see that the
‘hand brake lever is ia she fully off position,

FiG1 COMPENSAYOR ADIUSTMENT 6-6061

‘and adjust the yoke umtil the clevis pin just
.goes. in.

8. Tighten up all adjustable yoke logk nuts
and secure all clevis pips with new split
cotter pins.

9. Bzck 0ff the brake shoe adjusters
{(menticoned in paragraph 3) until the drums-turn
without rubbing on the shoes,

10. With the rear wheels jacked clear of the
ground apply the hand brake until the brakes

are rubbing hard asd check by turning the

wheels to see that braking is egqual. If not,
Iet aff the tighter of the two by means of the
shoe adinster until equality is obtained, ang
road test for final cerrsction.

FiG 2 HANDBRAKE RELAY

G-8062

[}] VERTICAL ROD
/ f g3 JOIMD

FIG.3 _ BELCRANK

G-6063
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T.}’I_}e E e L R R N I T T T B T O T T S TP ' . Fu]lflcatiug

Ia H; MOdE__I DR I B ) l_l.l_)‘-l_l.l-l_ R L T T e L I O N A A I SR PR R RA'BU fMOdifled)

Plnlcﬂ R]Dlmting L L e R I R A T O T T T Straddlﬂd

, Drive R B T T Y T T - (e e T I
GEﬂr_S L L R R R B I T S T L T H}'DOid

?lﬁlDﬂ "adj.u‘?’tment prebs DR T T T R T R T T LN i0 Tons.

Axle ratio ... .0. R R L I T B B O R T A T N - L

N_D.t Of tBEth Dlnlﬁn-n _I._'.‘._Ai._l.l'l.)-..l.lll'allll.‘n[lvb|pll_!#lll.l-t_l_‘_&-l_._"g-l_an|J.4_a -__.__;_-;;_;__nnn.;_..;_._;._‘__._,;_..,.,__5-

CRO. 0F LEEUN TARE BOBT Lo tiers s i irsuas e it st aris i a s rr e aa e s e s et tre v amnernerees 43

CTOTGUE CAPACLLY ') oy s inrtnusms s s s s s raisa s s aas s et e st a s a s aas s s asnrsninriernrras. 10544 £/1D50

-_'-_';Ca__g_e.__'_x_‘_gpa.t.:ing_ torque (_Scale 'R-e-adiﬁ_g_} R R R I T T I T P U 1 £ B i § 7= U

N o I T 08 -3
D S R P S ¢ 1 _d_e_g._ 40

R N T N N R R NT 1 '-_dag-.-posi..?:_ive

saararsassaresratas s ranaanaess /16 - 3/16 measured ot side of wheel. rims

For torque wrench loadings refer to Section "6" rear axle except:-

ell-bousing (tracta) flange holis S tass s ekaaaa e sk aas s sanananns, T L0 B0 £L/1bs,
ﬂgplﬂ Eap SIUtted nuts (tap a-nd b{)ttoﬂ!) R L N N N Y AR LU N S Y N ) 90 ft{’lbs-
EUb: 8x1e £18RE€ DOLES 11 usuusstir s tata e et an s e et et s e e et erasensainss B0 O 35 £t /1bs,

“Huts ~ hub driving flange R 77 S 7 oy

..’.'

bial-bearing preloal i iuiiesasa s s es ity aa ik snanaras, + D05 - 001"

sraaasasssassrraansa s 8210 1bs. (See Text)

(Newtral te 10ck SLOD OB 1RDET THEEL) ,ivrssinyseernnsessresrornsersnensens 33.deg.
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Ze
3-
4.
5.
6.
Te
8.

10.
il.
12,

Rim

Inger wheel bearing
pil seal

Beit

Spring washer

Brake drum

Dust shield brake drum

Brake torque plate

Gasket

LEGEND

Tracta Jolnt housing outer. .

Steering arm gtud

Bteering arm R.H,

SBteering arm L. H._

S8him stack
‘Capscrew
SBpring washer

Top king pin bearing

. Tractg joint
‘Shock absorber bhracket

Tie rod socket

-8plit pin
Axle flange, shoek absorber mounting boll
‘Spring washer - :
. Nut {See alSﬂ 34, 35, 36}
‘Ball holt . .

. Nut :
Split pin

Tie Tod

Front axle honsing
. Driving-axle,

front

‘Bolt

;Wabher (sprlng}
‘Nut

Bell hpuslng_xlange:bolt
.. Bell housing flange. spring washer
, ‘Bell’ housing Tlange. “ARE
CLubricater”
:Locating-collar,

1{!.!1&1‘

iomer axle

[reta1ner (2 halves)

4d.
45,
46,
47,

48.

48,
50,
51,
B2
6 3.
5.
55.
‘58.
57,
5 8.
59,
80.
81..
2.
£3.

64,
65,

66,

87,

68,

69,
706,
71,

Ta..

T3,
Tds
T,

6.

T,

78,

T3
56,

B1l.

82,
83
34.
85.
86.
87.

Reteiner, serrated,

Ring seal (=2ssembly)

Ppacer, seal
Retaiger, inner seal

Stud, bottom king pin bearing (3)

Qap, bottom, king pin

SBpring washer
Blotted nut

Wire
Bolt

Spring washer

Brake shoss

Tube, grease trap
grease irap
Bcrew

Spring washer

Duter wheel bearing

Driving flange
Cenire cap screw
Spring washer
o' ring seal

‘Retainer "0 ring
Sling ring lock mut

8ling ring

Btued, drive

Btud, wheel, R.H.

Stud, wheel, L.H.

Fheel out

Snap-ring, driving axle, ouier
Priving axle, fromnt, outer
Stub axle

Bush, =sxle, outer

Wheel stop

Filler plug

Brake return springs

Brake hose

Steering arm extractor holes
Driving flapge extractor holes
Cork Seal

0il seal (rubber)

Nut, inner, wheel hearing adjusting
Lockwasher

Nut, outer, hub bearing

Hub fronot

Gasket
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To Dismanile the Frant
znd Drive Shaft

1. Bemove wheel. Both right sad left wheelnﬁ'u'”

studs have right. hand threads

2. Remove the six slotted lock nuts located

in the sling ring from the drivipg studs which

Plg., ).

3. The centre. cup serew (Flg. 2% can he re-
molve_c'. {rem the
(Fig., 1} to come free with '0! ring, retsiner and
cork seal, lorvated im the centre of the flange.

The driving flange, however, may siill he guite -

Airm in positien, in whigh case the cenire cap
screw can be used ‘as ‘'z puller in the extractor
‘holes (1' ig.
fﬂtthat purpose B

end face of the driving {lamge- .

23 Ldp;:ed through thc cr:w:mg flange

" iaxle, “exposing the brake shoe assembly (Fig.

6§, The bub will then slideiaff“tne'snubJ

6, The breke shoes are rempoved. and the’

- brake hose disconnected From the wheel cyllnder.
~en the iaper face -t the brake torque pla*
- '_(Flg. .

will 2llow the sllng Fing: ta come free (See;_-.' :

3}.

7, The ‘ten -cap screws'securlng the torgue’

~’plate and stub axle-are removed, A containar

should be-ayailable fo cateh. the oll from the.

Cfyractat
.. together ;
(Pl 3.

4. The wheel bearing outer adjusting nnt is.. .

Snoy exposed
Chexagon :mu
~nut can bhe
-begaring
‘washer:
inuer adjy
outer whesg’

nt awey from the £iat and the
wereyed using the special wheel
:UREBpanner: supplied.
gd, following which the
‘can ‘be unscrewed and the
ne removed (Fige 2},

Th lccklns tab on one sids of the. -

The nut locking -

Lowill allcw ‘the bel’

. housing assembly, 't

csxle, to slide out,
ottt through the bell:

joint haus_ng wheno tre_sthb axle

03 gndurlng whichfihef
locating collar is: drlven oFff the shalit ang.
this allows 1y to slide free (Fig. 2).

G=5110

.Figs

} - Left hand front whee!
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To Dismantie thgnxlng;?in;ﬁﬁgriqgs ”.'.”.

1. 'This is dope following the #sbove seaq-
nepce, but it is not essential to remove the
inpey driving axle =nd bell housing from the
axle- housing as in the preceeding peragraph., If
desired, these can be lefi izn . placs.

2. Remove the eleven cap screws from the
inner face of the tracts housing outer which

allows the rubber sealing ring aud meta1 hp&cer )

rings to come free {Flg. D).

3. Remove the locking wires from ‘the
slotted nuts to the fop and bottom of the
tracta housing cuter (Fig, "6).

4. Remove-the four sleited nuts secyring

removed, using Lwo -Sel serews (3/8 UNC x ot
1@35}-in”the extractor'hp}eg provided (Fig, 8},

5. Tne out' “tractas housing complete with

bottom king:p

leited muts holding

ok
cap using h nediset BOTERS. -

‘cap” 4nd extract. th&_”

a%fof Front Dsfferentral ‘Assembly

:_'sconnect front ‘propellor shafi,

2, Remove both front wheels., A}l whesl

* studs have right hand threads,

3. Remove each wheel hub and constant

_oveleoeity joint hovsing assembly complete by
Cremoving the twelve ‘boltis through the bell
. -housing flange. The complete assembly with. drive.
'-sbafta W111 then slide GLt.-; e S

4. The twelve cap screws sectring the diff~

.-ZZERter‘dl cayrier assenbly. can be removed, Tolls
the steering &rm. The steering arm is then .. i

5. Adjustment ofthe. frﬁnt axle differential

-assembly is ‘identical ‘with that of the TesI -
.axle, NOTE; The front ‘differentisl assembly is
‘the same as the resr’ except that the oil -
" scpop attached to the side of ‘the differential
"is of the opposite hand to -the rear, (fo
~allow for the’ opposite direction of rotatlon,

Serioup damage gan . ‘oceur. if the correct oil

~§0oop cis.noh; used).'

. G=2611

Fige 3 - Right hand front wheel
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ASSEMBLY NF. FROKT AXLE-

1. Phe differgntial carrier is zssembled in
similsrly 1o Lhe Tear axle.

the axle hpusit
The differestia: carrier assembly is ddentical

uriving ﬁtle.la aSsembl

with that :a the rear axle excepi.that the - .0

o0il scoop attached to the side of the dif~

ferentiat is of the opposite hand (dusg to -

the oppnsite dirsgtion of Totation). To

avoid sericus damage to The differential, check

that the w01l sceoop fitted will feed il {0 the

differential pianetur} gears durldg_rnrward L

rotation. of the k'

2. Pass thc rubber 6il ses)l and three
retainins rings o\cx the axle housing in the
fochwlrg order;
dowels; rubler rlng, “thieck glaln ring; thin
plain ring, ‘Ensuyr
facing wit

3. Upper and lower king pi
are pressed into the!l
hnub1ng. Jhe inner branza

s opressed int

cavity, be:na Lareful that'
in the bush 1s facing ‘towa d
diameter king pin bearing (be_

”jthe axle housing with gasket, in batneen
~-ean be held iz place by one of the flange
~kolts, The rubber sealing ring and’ locating

.- om the bell housing. 411 of the’
~-.teunsile-flange bolis can be Titted, 'the
- -longer ones also securing the. bhock )
hracket in positiocn at the’ tep af
- ffacing as shown in Fig.: 5)
- tlgbtencd to g EDDSIQH of 75

arge. ving with 1ocat1ng::.”.

that the rTubber seal is .
“the’ hnlrﬁ edge Towards the differ~ - -
ential and that the logcating dowels on the -

lnrge rlng “face-the Tnbber-seal (See Fig, .4), ..

_cone held in- place. ihe zracta k

©. 'and tapped home. The threse
- he: screwed Tinger tight (Fig

5 the bell
'ﬁ CGn515ts of one ,
~tumber of seven shims . 005" Thi
. "The =tgering .arm is then glaced 1n
. tapped home,
';-ﬁQWn:fl

§. The vpell housing flange is nated with

rings must now be moved over the flang

-klng Dlﬂ

the botncm kznb pln caplbpl_ ea

is p1aced3

The Shim stack

T

111“ ‘Shim - ana:“
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ASSEMBLY OF FRONT AXLE, Continued

8. The Dbottom three slotted
tightenad to 906 ft. lbs.
lock-wired togaether (Fig,.

BUTS &re

3T,

g. Tne top four slotted nuts are tipghtened

in stages of 90 ft. I1bs. torgque, checking at
each increment, that the king pian besarings
have noi excessive preload. The correct preloagd
is5 obtained using a spring balance on ihe
steering arm. A fores of §-10 1bs. is reguired
on the end of the Ttrack rod arm to turn the
outer tracta housing. This is

ing or removing .005" shims from the stagk.

Note that the torguc megsuremnsnts with the
spring balapce are done WITBOUT the rubber oil
5eal and retaining rings assembled. Afier the

the four slotted nuts
ibs. tension and lock-

preload is set correctly,
are tightened 1o 50 ft.
wired in pairs (Fig. G).

NOTE: When bearings are found fit for further
service, they should be assembled with half the
original preload torgus loading gpecified.

Where the origisal preload is specified in
terms of decimals, by means of snims old bear-
dpgs must be reassembled Wlth the origianal

thlckness of shinms,.
Yikere preload is specified by'houaing
deflection as in differential bearings, old

bhearings should be
_tlon ‘fee. Free running without. Llearance..
and refain-

10, The rubber oil sealing ring

ing rings can upow be fitted in position iy the -

tractd housing outer. Two serrated broanze half
ings are located .between e .yubber ring-and

torque and the thres

aijusted by add~

‘Teassenmbled with'np deflec~

Ytarge lecating ring to reinforce the knife edee

-is then tightened in plL"a by

of the rubber seuling ring. Tie seal assemhly
gleven cap serews

'fFlb» 4.

_.-the z=xle,
.- 1211y clopsest to anothsr groove through the
- threads pa the
S fitted
Ccputer driving axle,
epmpEnents of tae

-  inner (Fig.

- that the four Teturn springs are
o Dlaced with the overbang of the ceils towards
the brake shoe webs {(Fig.

Tnwin shod
AT,

o (Fig, 7).
~her with the Ddrake
‘cover (bolt ftension 30 fi.

13, The bronze bush outer is pressed into

©the stub axle with il groove breaking Ehrough

o the end of the bush on the flangej end of
‘and the groove lpeated gircunmferent-

stub axle
inte a EXrcove

The cirglip is-
in tne splines on the
and the two centre fioating
tracta -joiunt are placed in
The bell housxﬂg to nane with the driving axle
&)

Tera

42, The driving axle outer is placed in the

. -8tub axle and bush and the stub axle flange is
mated fo the outer face of the tracta housincg
outer,

with 2 gaskel beatween the two.
same Time, the driving axle outer

: At the
nusL mate

with the centre Tloating componenis of the
Lrac
the

tz loint. The stub axla istien located with
grogdve throvugl: the threads uppermost
Tie stub axle is tightensd . Aup toget-
torgue plats, and dust
1bs.)

13. ensuring

correctlLy

The brake shoes are now fitied,

: 33. The compression
siruts must be ecorrectly located Letween fhe
e webs in the socket of both equalizing

B 3 = Brakes.

G«2907

Fig. 6§ - Right hand front wheel

For adjustment of these rods. see. Seotion o
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14. The grease frap is screwed with twelve
slotted roupd head screws enio the inper face

of the hub and ‘the wheel bearing cups pressed
in from .bath ends of the ‘hub, " The inner bearing. -
assembléd ‘in the cup and . ihe ail-seal
is pressed over it, taking care to have he lxp_.;_7

cone

ofthe seal Tacing in towards the hearing., 7Th

whee! hub is assembled on the stub-axle and the-."_"

bearings. and cavity between them approxanately_'_u". 4 b - 4
- ~before -altering snytbing. I¥ this clearapes
. becomes less then 1/8" & shim may be inserted

23 lilled with whee!l beanag grease. The

cuter wheel bearing cone is assemhbled and the .
wheel bearing inner adjusting not screwed on - .

{shoulder outwards). Using the special tube
spanner pravided; the nut 'is tighiened so that

‘the end float.is ehrnnateﬁ hutthe hub muststﬁl:ﬂ

:lnrn frcely {F:g. 4)

N 16+ The driving flange
- the euter face.of ‘the hul
- neath,The hub should be't
.- ¥isible on the end of the-driv
chorigontal (line shown in ‘Fig
“P0* rigg oil seal and retainer:
position with the centre ga)
kight, using 2 new cork seal,

re

“fbrahe blad and adjhstb

: _ “.are both Tilled-
cassemhled on. o bubrication),
nasket under-..._.__.- o

.szand'q)! The_
sgebled in
xlngerj s

ing ring is assembled over the
and-the: slotted lock nuts sorewed . .
e 5. 5 £A01 BURS BEYENes.

“hell.

'nipﬂ ciea%dnce oR the tracts
nts:should now be checked, The

_hub, muat ‘e logated with the line on the drive
- Ushaft horizontal snd the hub turned to the
L ooomaximumilogk- position, The centre. caﬁ scTew is.
“slackened: offapproximadely 1/2 inch and the
cend float op the driving axle puter measured
“by-pushing this’ BeTEW. LD and out, The end float
“should ‘be between 1/8 and 11/32 inch, This
;_adJUbtment ahould never vary outside these
-limits, if it so appears, & check should pe

made on all measurenents .and adjusiments,

hetween the-driving flange -and the hub outer

.. .fage, ‘but care must be taken that this does not
]“bE1ae ihe dr1v1ng axle outer hard up againsg
.. the bronze bush. "The slotted Jock nuts can now

. he tlghtenea on the driving sfuds ‘to 150- 160

oo fE. las. tens1un :

. Blould be T

and the- nLre c,ap

19, The brake hose should be connected and
g _ _

20, "The -tracta-housing cuter and differential
with pil ”(See Sectlun ”B“_

21, The wheel /is ‘placed on the hup, Grack

-.-rod and-drag link connected and tee-in adjusted
Ly rolatlnh the track” ‘Tod, “The toe-in is pa be
A1 - " 1 -

Crdms. o

ed on the_bldﬁ uf_:nﬂ ﬁhegl

-22.'E@ch_hup-must'turn'frqm-neutral_thrqugh

L c-an angle of 33 degress-hefore striking the stop
-on the outer "{racia” housing., The ramber ansle
~of ceach wheel 48 1 degree positive, 4n axle
ods unacceptable i* the-. camher argle of pne .

mgre than 1/2 ¢ ge from the

nuAL'hHo REPLAGEMENT. 0F: RLBBFR SEALING. Rihu

Renove wheel.”

L2, --Bemove wheel hubd and constant velogity.
joint housing essenbly complete by revov1ng
houbln" Ilange ‘bolts (as Bbove)

8. ‘Remove -oll-seal end replace with new

4. Resssemble,



R SECTION E
2-1/2 TGN 4x4 @.8. - INTERRATYONAL FRONT AXLE

PAGE 10




STEERERG SPECIFICATIONS
PAGE |

RN N RN RN

dAsFREEPAIEA NS LA R 2 an g - ha




2-1/2 TGN 4x4 6.8,

SECTION &
STEERIRG
PAGE 2

- IRTERNATIONAL

STEERING GEAR

In this vehicle Ross Steering Gear S35 has
bgen used and detailed 1nstruct;ons are glven
in the following pages. .

Construction (See Figs. 1, 2, 8}

The truel is eguipped with {(Ross) semi-
reversible cem and ftwin lever Steering gears.

.LT§73E$E:6 L:ﬁ“ '”

1, UNDT, ‘mide cover, adjusting serew
CREW, adjnsting, side sover.

'1ack .
BGIEW

. ”KET ~side cover

LEVER SH&FT w/studs, nut and lack Wa..sher-l
BTUD, set, W/BSARINGb assy. ‘(matehed set)
.,ZPLUG .p%pe sq~hd.

‘HOUSING, w/bushing, seal and end cover,
ERACKET, mounting, steering .gear
. ARM, steeriag, w/BALL

GASHEH, lock

H"-“'"jl[;”'m-ff}Z;Tfjfigw,J;F.Hﬂﬁei S35 Stesring Gear )

. LEGEND

120. BALL, steel

- 22. SHIM,
723, COVER, g&ear housing, upper, w/belt, ant

BSSY.

The twin lever comsiruction is shown in Fig. 1,
Item (7).

Type of twin lever gear used:-

TWIN-LEVER WITH ROLLING STUDS - the studs are
mounted in the lever with tapered roller. bear-
ings so that the studs have 2 . rolling coatact
on the cam (Fig, 1}. Item (21).

12

15. NUT, lever shaft
16. BEAL, ofl

"17. COVER, housing end, w/tube assy.

18, RING, snap

~15%. BEARING, caup

AL, CAM, with tube, assy. w/cup bearing, ball
and sRap ring

‘housing cover upper

antt lock washer

24.. BOLT, ‘hex-hd.

25. COLUMN, steering assy.
26. "BOLT,hex-hd. -
27. SPACER
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BOTTOM OF, GROOVE
NOTE vas) ATIOK
SHALLOWER AT 4 & B-

RUST BEAR?NG 0% CAM
PATH OF STUDS —

CABY Before maklng*thls adjustment lcosen the

""‘:.,_ . -
}ggnWSJaLEf'” — S housing sxde LOVEer. adgustlgg sorew (9, 10)3
TTLASH LN N S te frees the- studs zn-.ge Cam-ETOOVE:
POSITIONS HEE ;F _:;--- . (Fig., 3, L

oFF e

) Adjuatment-ahould be made se there is a
- very slight drag'but.notISO'much-thg$=they

. 7. steering wheel cannot he turped from.

G-6093 .. .. extreme to extreme by, lightly gripping
- “Steering wheel r1m with thumn and foren_

GEAR {STUDS A & B} SHOWN AT MID-POSITION OF THAVEL.

A=SHONS YARIOUS POSITIONS OF STUD A ox Tuan, .- . . . ‘fimger..
BaSHOMS ‘VARIOUS POSITIONS OF .STUG B O TURN.. h :_ _“: . _ _
IMPORTANT=ADJUST ‘THE MiD=POSITION, ' .. . (¢} Umscrew the four serews (3). and raise the

_~‘housing upper cover.to permit removal ofi
... ‘shims. (Shims are of .002",. ~ 003" and ", 010
“ihicknesses), (Fig,. 4), e

e ._-(@)_Clip'and remogve a thip shim or more abjf
reeﬂtne,gtegring_-__”z3 “required, and draa cover down tlght”agalnst
: o shims. o :

'HL“Ig)'Test as ouilined in paragraph (B) and if
...necessary Temove -or - replace shlms untll;-
-ﬂad]ustment 15 correct ' - a

o BHIMS ol

JACKET ARD GPPEH
CEOYER ASSEMBLY

CLoEKNUT

iFig. % - ‘Showing location of Shims under '
Upper Housing Cover used to. adjust
. ng - piay on Cam i
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ADJUSTHMERT 2

ADJUST LEVER SHAFT STUDS !H CAM GROGVE FOR
BACKLASH

{a) Backlashk at this point shows up as end play
of lever shaft, also as hacklash at steer-
ing wheel and at steering arm.

{b) The groove Is purposely cut deeper in ends
of cam than in mid-position. This prodices
% high range through mid-position and makes
-Erocves narrower through this rapge. This
permits take up of backlash in mid-position
‘after normal wear of groove, without caus-
ing a bind in ends (Fig. 2).

(¢} Adjust to this mid-position high range. Do
S mot adjust in end posltxcns. Play in- eud

(4} Tighten side cover adjusting serew {10),
.. Fig., 3, until g very light drag is felt
- -through the mid-position high range when

- turaing stegring wheel slowly from extreme
-t extreme posifion. if this slight drag
. cannot e obbained by adjustments 1 and 2

?ﬂ?' th&!§a&”i$:prQbahly'worn.

teering gesr must not bind in
on.
1t. A closer adjustment will
orrect steering logseness caused by

. damage parts and impalr ‘operation,

(£) When proper adjustment has been made

“tighten lock nut (9) and then give gear a
final test.

0mly a very slight drag |

paT in orber. steering gear members, but

PAGE ¥

(g) Make. sure steering gear arm is tight on

.. splined  lever shaft and that lockwashers
‘ond nut are tight also,

() After these adjustments have been made,
" conkect up and adjust the dreg 1ink ball
' joimt and check to see that the mid ppsi-
-'tion of the steering gear (point of-slight
drag mentioned in para. (d) coincides with
‘the straight ahead position of the front
wheels, If not, check to see that the
. pitman arm assembly mark coinecides with the
-assembly mark om the end of the lever shaft.
" 'Relocate the piiman arm if necessary,
-othermise the steering gear will be off the
-mid position when driving the vehicle
Btralght ahead. See Fig, 5A.

STEERING COLUMN ALIGRMENT

(a). After adjustments have been pade and lock
-mut tightened, turn steeripg wheel to see
'1f any stiffness exists. If so, steering
‘gear” has been adjusted too tight or steer-
' “ipg-column is out of aligement. Misalignment

'_cf the colums places s bend in the colusn
Consequently, the wheel tubes must under-
‘B0 reverse bending stresses during esach
revolution, This is a ‘sevious condition
and rust be avoided. THE STEERING GOLUMN

HUST NOT BE BPRUNG IN ANY DIRECTIGH TO
OBTAIN INSTALLATION.
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'WASHER. “plaln
NUT: lock

'115T£Ex|aa3aEAR 0 ECTiGN WiTH FRONT WHEELS -

"u Ht;ghten;

_~rTanEMQE?}&TﬁERgﬂﬁ;wﬁiﬁLT(E19¢ 5)."

eel mut assy. . .

iteh -and wiring -

.{8) Assemble pitman. arm to sector shaft so that
~alignment marks colncide {see Flg 5&) angd .
wuts to 145~155 ibas.. ] .

.. LTheck steerlng ‘knuckle stvp on axle te
. ensure’ correct steerlng augle refer
. Bection E, Page 1. L :

.. 'See that steering gear honsing is fllledjﬁ
- 'with lubrxcantas recnmmended pig 1ubrlcat10 B
-:sectlan S . .

LDCATION MARKS.
AN P TMAN CARM

LOCATION MARK
N t"EI.E(.'.T(-‘F%'

e 6-6086

ige 'BA ~ Pitmap to Sector Shaft
' : Assembiy

”f:3f(a) ‘Disconnget. harn wire at bottnm of sceerlngf

.-u-gf(b);Renuve morn ‘hutton {2) by pressing down

and turning to right or left #ith palm-pf -
~kand or vacium an, holdlng Stﬁﬁ“lnv wh :
stat10nary.3“' o

{e) Remove cnntast-cup (3) spring (4) ‘and cap
(5). '
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(d) Remove the three screws (7) holding the - .

horn bution reiainer base plate (8) and
remove this plate and horn wire (16).

steering wheel u$1ng sultable puller.-:'-- R

TO IRSTALL STEERING WHEEL

{a) The wheel shonld be instelled on the stesr~ . .

ing tube in such # position that when
steering sirazight ahead the spokes will
occupy positions of 8 and 10 o*clock,
2 and '3 o'clock as viewed from the drivers
seat.

Install steering wheel nuz {10) and tighten
securely,

{b)

{(c)y Insert horn wire and thread through hole
.- in eover -plate at boitom of steering gear
~housing. Attach horp button retainer base
~.plate (B8) with three screws, with the spring
-.gontact (9) -below the plate on one of the
_-screws. The contect point of the spring (9
- 1o be downwards.

jd}-InstaIl contact ¢ap (5},

‘hor 5 button (2)

spring (4) and
Horn button should be

T CO\{ER

"'-':F_LEJJUS_‘_”NG- SQREW L

Fig. 8 =~ Removal of lousing Side Sear
Cover ravealing Lever Shaft

agd -

(o) :

DiL SEAL
" HOUSENG COUNTEREBORE i

"CAP ANG TUBE-
ASSEMBLY

HAUS {16

END GOVER AND S
© T TUBE ASSEMBLY 7

Fig. 7 - Rewoving Canm and Tubs Assembly
with Bearings

pressed down end turped until if locks in -

the rubber refainers on retainer base .plate .

using vacuum cups or pals of hangd.

gear

DEISASSEMBLIHG STEERING GEAR

(¢) Remove horp butfon, c¢eble and stesring
~ wheel as previously described.

(D) Remove housing blde gear cover and pull out -

lever shaft (Figi §).

(g) Loosen clawp collar and remove ja0ket_tubexi--'

“and Lomsing upper cover (Fig, 4.

“STEERING GEAR HOUS NG

!

HAMMER

f\\‘ég

LEVEW SHAFT
T BUSHENG

BOCKET WRENCH OR N
ADARTER {CoLD ROLE o
srocx}

BUTTOMED i e T
L ARRITR .

Fig. 8 - Locatien and {nstallation of Lever
Shaft 0i1 Seal
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{d4) Remove cag snd tubg asaembly, complete w1th_-~'“'~~~

bearings, from the housing: (Fxg. T

{e) Remove lever shaft oil seal apd clean the " "

counterbore ig the gear h0u51ng.f-”.'

REASSEMBLING STEERING: GEAR - -

(a) Install new lever shaft oil seal (Fig. 8).
Pogsition oil sezl in housing with side

stamped "Fluid Side™ towsrd botiom of
comnterbere, Using 4 hammer, -tap lightly om .
the end of a socket wrench or adapter (eold. ... -~
rolled stock) having a slightly smaller’

outside diameter than the oil seal, It 1s

important that the seal bottoms. in the .. .

counterbore of hou51ng._

(o)

OF

(4.

{e}:

tf)”&asemble jacket tube w1th c
“.;'tlghten_clamp._- : o

@g)f¥ﬁs g1l stee:iq&;whgglA_hg;gfcable:and

_.care othe
_062551ena1

ot be adinsted tog
‘will be affected.

A nallvtyp pring Jachet bearing is used,

improving stesr ng'gear ‘parformance and ease of

handling."Fig. 31 illustrates this-constraction.

Place cam and tube- qbsembly w1nh bearlngs “_ -~

 : : fiL LUBR%CATOR
 -f“;:.” %) .1 23  4 5

cremoving eotter pin .-
lug in the desired - .. -
F &y, turn adjusting. .- -
ght, . then back off to- .
Insert. a new votter pin -
end -ends over secure-

wear ‘on the ball MUST¢;f-~-_-'-

Cgee0IT

' ADJUSTING PLUG
~-SAFETY PLUQW

BALL. .S_EAI o %-‘;—:L SEAT, PR NG 5

" Fig. 10 - Drag Link front end assembly =

Lo

'”mjag.f- ﬁ

Figa 1} = Steering wheel to column assembly
{Refer to legend for Fig. 5)
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LRI I N U

i ae i aaeraenn
of ieeth .plrioy
No. of ‘tesil Ting

Whééljﬁuh,,fn_,.-u,.-.

Ring Gegr Rive

‘Pressure ..,

PAGE |

- INTERNATIONAL

R N AR NN I N I N

wuey Full Flosting'

3
-
-

++r BAT30 (Modified 3

as 10 = 25 Lbs,

USSP 11 L AN 1 1 Ll
sereaas 708

o eues
“4,{A11,,;.yL{L.ql,,,,{mlle..1L..._2aa =, 300
.Pfitf{ll"13A1%*!*1!{l**&{tﬁ{!!ﬂ*l{';gﬁ %;13@
OIS 1 S
- 80
entarrbreasnentaneaarneisanssanone: 150 - 16D
NPT 11 B 11

Lrrmararavaanarersvanratnarsasaas 4 - 58 Tons
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SINGLE-REDUCTION HYPOID AXLE

Ra-30

wil seal retaincer

11, :.Piniun wil sgal.
1% Sliager.
53 Companicn flanga.

4.
.15,
s,
47,
-8,
3,
28,
21
22,
23.
24,
25.

‘Propeller shaft
Pinlen cage mounting capscrew,

‘Fig. 24—Sectional View of Hypoid Rear Aule.

Fhrust washer,

Pifurential carrior mouniing capseraw,

Pinion kearing ezgs cork seal.
Throst washers.

_ Pinien bearing, eutor.

‘Pinien bearing spacer.

Pinion bearing, . inner.

Hypeid pinion “{straddia mounting),
Pinion bearing.

Differanial caso bolt fockwire.

flangs nof.

2.
27.
ze.
29,
2.
3.
2.
33,
34,
as,
36.

Pifferentisl cosa beit
Diffareniial carmier,

‘Differential carrier mounting -gasket,

Axla shaft,.
Differantial bearing .adjuster lack,

Bifferantial side gear thrust washer,

Pifferential case, plain hatf,
Difforential side gear.

Differential  spider pinign.

Differentiaj spider pinian thrust washsr,
Diffarential spider, )
Diffarantial case, Ranged half.
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RYPCID REAR AXLES

Al rear axles have @ hy pmd ring gear and. p;mon
whether single ¢ dlt(.[u‘l “double- redL.c tion, doulble
uducuon (single and two-spesd fnal drive) and twe-
speed  dilferential. }i\,umd gears have o greatey -
herent torgue mp;tcmv due Lng,ely to the fagt that
the- lupo;d pinion. is much larger in diameter and
the pinion 1“Cii1 Hivc cmlupomhn(d} larger han

those fownd in wospiral hevel pimion for the same

number ol et and the sume dimneter ring gear,
The .npunt Pinien hus o longer fuge because. of

© s offset focation. IU also Thas larger tooth surface

aas qond wstadly has more reerth i instant contact
10 s these design charactesistics which
‘cnom “and quicter fimal drive
roeth gontace, it
pinion setting at
‘tplacmg differential bear
-t he sure the
.;c:, e _pms‘ € iooth roniact.
1\ore thu Lhe pinfon centre. lme {E, Fy s offser

oA
with the geun
comgribuie 1 grente
“operat don, Becan
11 uul

. -_3 LlJiJC;J.!lLin

" REAR AXLE HLYPOID GEAR REPLACEML\TT
S AND ADJUSTMENT. R

ar-Tooth Contact

ljustment of hypoid pears in assembly
n obraining guiet and durable gears

ad to hypeid 1ype gears..

ocatwn nf pinion in velation o coanie fine

. pinion gears are lurnished }._}uth for '--s_t'.rvice amd dgr-
.production‘ .

Coamoant - ol v
. ocERUE L

- adjusted to theoretcal rone tentre, wherein the cone
me:methods of adjusunent applies to both | . centzes-of both gears coincide. The specifications m--_-_'-_'
- (Fig. b drawn -through the centre of the hy JOId-.

. ringogear-to the ground face oi lht-h\Pmd p_
- on-cene line (B, F).

- the gears has necessitated the pinion cone cenive he-
-ing farthey- than the ring gear cenire. The pinion:
- raarking inCthis case will be muinus (—) becanse the

e s heiaw sonte ime of ring ‘wese ﬁ??’.?‘#‘.ﬂ_ﬁ?..g;‘f}m -t

PAGE 8-~

There are two distinet considerations in obuin. o
ing-ihe proper tooth contact, cong cenwe and hack.

~lush.

Hypold as well as bevel and spur gears are cur with

‘a predetermined amount of backlush. The hucklush -
" Lasually varies from 803 1w 005 on snall gears and
Cinereases on large gears, Generally, the gews are
- machined 1o run Hush with each other 1 the ouier
“end (heel or jarge end) of the twoth, and _I£|f.‘..5"~' shoulil _
Cbe set <L(L{)r(}.li’lg to “their “theorciical coue gentre..

(Figs. 2, 8 and 4.

" Lone Cemtre Specifications

Maiched and mated hypoid ring.gewrs and hypoid

Mated -gears are marked with figures showing tlar
wristiont - {rom Uleu Ctheorgticnl cous

Theoratical .cone. center of

e “bevel drive gear. and pinion
i “"“—h-..._‘_ ) T

" Fig 1

Fig. 2 ilivswales a hypoid ring. gear and pinion

this case would be the distance frem the line (A, B

Cone. center-of bevel drive gear

Fig. § illustrates a seuting wherein the maiing of

‘Fig. |3

I‘.‘I’l“ ge;.r" centre is le<s. L
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Fig. 4 lustyates a condition where the mating of
the gears required the pinion cone centre to he far-

ther OUT. The pinion murking will be plus. {4-)
because the distance is grearer,

Cone center of pinion Cone center of hevel drive gear

x L

T A-22A01

Fig. 4

SE-1065 Pinion Sening Gauge
The SE-1065 pinion set;'_ing gaunge s & precision
gauge designed lor use in adjusting differentials o
the proper cone setting of the ving gear and pinion.
ieds used only in adjusunent of matched seis ol zears.
A step plare and bracket have. been added to the set
so Uit the gauge may be used on all hypoid differen-
tials with satisfacory results. NOTE: Be sure 1o altow
for thickness of the step plate 4007 when making
caleulations. (Fig. 8},
" The use of SE-1065 gauge makes possibie the exact
duplication of the setiing erched on the piaion. This
-Tesules dnothe best possible: serting with 'a minimum

7

“Fig, 5 shows SE-1065 1oel equipmnent in position on
chyvpold differensial case. Make: certain - that the
séaving bores are clean and free of nicks or burss.
The sizp plate mmust be placed on the pinjon end

o that the lugs in the step plate straddle the bear--.

taking ‘indentations. on the smaller axles, -

Trer
""_U

~doss of time. It 45 advisable to check all pinion set-
. dings with a paint impression before considering the
.work complete,
. PIMOD gauge seiting accurac
. -and quier gear performance Is .assured,

visible proof of the

By so doing,
is obtained, aiso long

Adjustment-of differentials is a simple matter with.

“the SE-1065 gauge. Driefly, it is anly mecessary to.

1. Install pinion and ‘bearing . mssembly in differential
carrier.

2. Install siep plate ‘and bracket as shown in Fig,
5. CAUTION: Be sure lugs on step plate straddle
the hearing staking indenwations.

3. Mount assembled SE-1065 gauge in bearing bores
of carrier. '

4. "Take micrometer reading 1o check point ol

©pinion, Add 3007 (thickness ‘of step plate) 1o
-reading, Write down reading: ' '

5. Locate specified cone centre specificarion for par-
tcular model on charr, Write down specified fig-
UTES.

. ‘Locate on pinion the eiched marking which in-
wlicates variation {rom zero cone cenwre, 1§ o minus
figure, subtract from specified cone centre, and i
‘@ plus figure, add to specified cone centre. R
sults of calculation give corrected cone cenire,

7. Comparison ol corrected cone centye {6} with

measurement (4). indicates amount of change
necessary for pinipn position,

8. Inseall ying gear and carrier in position.
© 8. Adjust backlash according w marking on ying

gear.

“Example of mathematics involved:

N (#) Micrometer ',r::ading {add 400~ for:

step  plate). i g e 84400~
" (b} Specified cone centre on chart....... . B.4007
. {c} Pinjon marked (-B). i -

{d} Subtraction {b-¢} igives correcred. S
- cone centre . . . 3.3857

- () Subtract corrected cone centre (@) .

 from actual measurement (a)...... 0457

b

{g) Remember—It is essentinl to atrive at'a

7 measurement as nearly equal ihe corvected
cone Centre as possible. o

{f) Tt is'necessary o move pindon IN...

. (h) DO NOT FAIL TO VERIFY ACCURACY

OF 'THE ADJUSTMENT SECURED
WITH THE SE-1065 gauge by checking the-
- gear tooih comiact using the paint impres-
.. sion method as set forth under General Rear _
- Axle Hypoid Pinion and Ring Gear Adjuses .
nent, which follows. )
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©of contact starg

7 Cyeithin the proper
 wige built intg

GENERAL REAR AXLE HYPOID PINION . 'j o

AND RING GEAR ADJUSTMENTS. - -

(PAINT IMPRESSION METHOD)

The following gengral instructions and suggestions .

wre for the benefir Lof those service siations not
“equipped with an SE-1063 pinion setting gauge. Bear
inmind that the accuracy of the adjustment obtained

with the following progedure Is. dependent upon the

skill of the operator.

Hypoid gears when mounted should show & bear-
ing toward the we or small end of the tooth, never -
. at the heel or large-end, the reason being that it i

pracically impossible o make gears and. gear mount.
ing rigid enough ] _
- gellection when-full load is applied, "This-alwayy has

e ndjusted so that the

o %When makin
—the bevel g
. automaticallyVcon
Cocorrect.. Asa Ty
_cient for checkiy
S With.adjust
- eontact shown

.. -about. B0 per cen
_.ment resuls in
" which, becausc th

- Gear Adjustment fo

“ved leading of teethiws

'sq that there will not be some shight.

1e bearing 1o come on-the heel

PAGE 5

ustment i

ash.: o
coriginal ‘gears ‘are being reinstalled,

‘Generally:

I the gear lash is in excess of maximum tolerance.

“as stated under Gear Adjustment, the lash may be
" reduced only in the ameunt that will -avold overlap..
~of the worn tooth section (Fig. 12). Rotate the gears -
- and check for smooth or rough operation, If g stight -
- Coverlap, as illustrated (Fig 12), takes place at the -
- worn. teoth section, rotation will be rough.

Fig. 12 ilustrates worn-condition of gear teeth.and

-+ overlapping conditon. e
7 When installing new- gears, check gear lash with 0
dial indicator (Fig. 13) and adjust Lo obtain amount. -

of backlasimarked on ring gear-as-follows: .

-Set pinion according o procedure outlined under
1065 Pinion -Setting Gange.” 7 .

5. required.

ach bearing cap
g-pre-load as follows

only “enough 1o obtal
; ling ‘on indicators. e
gear-is held in 000 end play-and - -
g5, check '

iferential and -

AXLE-REAR

‘not indicate the same con-
tact as new gears and can be.misleading. Gears that -
" ‘have been in service for-long periods foym runming -

contacts due to wear of teeth; therefore, the eriginal. = -
" shim pack should be maintained to check gear Jash. -
- Gear lash, when using original gears, can be reduced. .- -
Conly to a point of smooth rotation of gears,

ear, tichten ‘or logsen differential .

wed, check and adjust. -
correct “tooth contact.

ear-for Tunout. *



2-1/2

THN 3x4 G.S.

INTERNATIONAL

SEETION &
AXLE~REAR
PAGE &

A HIGCH NARROW CONTACT 15

NOT DESIRABLE. If gears are
allowed to operate with an ad
Justmcnt of this. kind, no:sc, gall-
ing and rolling over of the top
edges of the teeth will resalt, To
obrain correct contact OVE p_l_lll()l'l
roward bevel gear 1o lower con-
tact area to proper location. This
adjustment will “decrease backlash
between pinion and bevel gear-teeth,
which ‘may he corrected by moving

Fg. 9

bevel gear away from pinion. Back-"

. fantae]
djusilaenl

"\;gtll?‘i;‘ - 'Jr

b

¢

o

]

A

{Lﬂf«

. COMIACT
ADSUSTMENT

B

BACK 1454
LORRECTIGN

A<l 5848

. mnent of this kin )
“ywear and moise will xesult, To. ob-
| .lam correct contact, move bevel gear

o toward

-wise  cemg

Cward tee.

15
NOT DESIRABLE. If gears are al-
lowed to operate with an adjustment
of this kind, chipping at woth edges
and excessive wear due to small con-
tact arex will result. To obtain cor
rect -contact, move hevel gear away
from pinion. This will increase the
lengthwise contact and ‘move contact
toward -heel of tooth. Correct back
lash of 006 to .012% can he obtained
by moving pinion toward bevef geal.

A SHORT TOE CONTACT

Fig. 3D

' 'If ge&rs 2
;IHOWCd 10 e}pf,r ate _w1£h an addjust- "
_.=pmg excessive.

P2 car :
| piioR away >£rom ¢
- Beveral adjustments- of boik pinion
and gear ‘may ‘be necessary belore

correct. contact and backlash are se

cured,
Fig. Il

ToOmrlaCT
AGILETMENT

B

BACE LAaA
LRRERCILGN

i
AR
S

i

ConNIaly
ALIUSTMENT

B

BALH LASH
CCRRIGTION

\’u-

A-153850
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Worm section - Pinion tos deepin .-
of xing gear e ring gear

“-bearings .and assure normal bearing contact. Ser
aress:at-correct pressure and attach @ spring scale o .
pinion cage as indicated in Fig. 15. Read scale only
while pinion cage is. turning. If prelead reading is

' 1¢ bearing ‘load ‘may be increased by ig-
thinner- ~decreased by using o

Pinion Bearing Adjustment:fo
{Torque Meth

After the pinior
“have been assemble
place the ‘assembl
-sleeve adapte
~down firml

ram pressure and scale reading
found -in the Rear Axle
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Pinion Bearing Adjusunent for Pre-Load Using Dial

Indicator {This methed should only be used on the

sataller -axlesh ]
An ourside- or bench assembly should be made of
bevel pinion, bearings and cage, With cups asserbled

in cage, assemble the pinion and inner bearing cone -

and roller assembly, in place, using the proper spacer
to-space the pinion bearings, Next assemble the ourer
pinion bearing cone and rollers, spacer, companion
Hange, wusher and nue

Pinios gear

lndicator

+. "i__':'
P
o .
)/-E;\elainrr

ring

Pinlan bearing

tage

Mounting vt
dndicainr ~

Propeller shalt fiange. 42343

Fig, 16

. Fig.. 16 -shows method of autaching dial indicator
when adjusting ‘bearing -pre-load. This method can
“be used when press equipiment ‘i not available,
- INOTE: Do not instal} pinion bearing oil seal until
-all adjustments-have ‘been completed. Then check
“beéaring fit to.see that bearings have no end move-
ymept-with flange -nut drawn up. tight. To secure this
fit,"proper spacer must be found by trial as follows:
(1) Place assembly in vice in position shown,

{2y Afount indicator on propeller shalt flange. with
S . indicator finger resting ‘on upper face ‘of cage.

© {Bee A, Fig. 16) a

(3) With the tips of the fingers grasp. the bearing

- Uretainer and work bearings up against the back
‘face. of pinion. (Sec B, Fig. 16.)
h:the bearings held firmly against the pinion,
ove:the cage up. and down, observing the indi-
ding.. It is lmpossible 1o accurately de-
ermine ithe end ~play unless the bearing is
rorked Jooese and up. against the pinion. Assem-
ving-as much -as (005 end play cannot
cimoved enongh'to show on the indicator until
he beaving -has ‘been worked ap and.away from
Cthe enp, o N iR

)

_ CAUTION

Bearings must be absolutely clean!

Preload the pinion bearings by replacing .the spacer
‘between the pinion bearings with one smaller to the

extent of the amount of ‘the end play plus 0027 for:

‘the leading. For‘example, should ‘there be .005” end

-play as indicated in the sketch in. the assembly, ve-
cplace the spacer with one .007 smaller., Do not
_depend upon the spacers to be right according to
number but check each and every one with an accu-

- rate micrometer. Before reassembling the bearings to
- the pinion shaft they should be dipped in rear axle
lubricant. Propeller shaft flangs nur must be pulled
down securely to assure tight bearings. A -wrench
with 807 of ‘leverage should be used,

In order to determine if Insufficient or excessive
preload has been applied, make the following test:
(1) Place assembly m vice with jaws clamped to-
~ gether on the flange of the pinion bearing cage

and with assembly in 4 horizontal position.

(2) Grasp the propelier shaft flange with one hand
and attempt 1o turn,
(3} I the pinien turns freely, assembly is too, lose..

I pinion cannot be turned assembly is too tight.
{(4) The ideal condition is 10 secure a firm drag when
- turning the pinion cage by hand.
Afier proper bearing fit has been obtained, place

pinion bearing cage shims approximately 020 in -

thickness over end of cage and place cage and pinion.
assembly in carrier, it being necessary to match Hange

holes in cage, since one hole is out of equal spacing

to assure proper position of cage. Next assemble two
‘cage bolts only until gear setiing is completed.
Assemble differential and bevel gear assembly and
‘place bearing cap and adjuster in position. Tighten
“bearing cap bolis and back off slightly 1o provide suf-
“Acient looseness to allow turaing ‘the -adjuster for a
Aemporary backlash adjusument of approximately
0107, After this adjustment has been made tighten
-each bearing adjuster snug then give them a final
tightening operation, drawing them up 1o secure the
0057 to 007 total bearing predoad. This is im-
‘portant in order to make certain that the bearings
_are seating properly.

Note: When bearings are
found f£it for further

PRESS -~ segrvice, they should be
. RAM assembled with half the
' original preload torgue

loading specified.

Where the original pre-.
loag-is specified in terms -
of decimals, by measns of-.
shims old bearings must be

'S'E-?OTG - redssembled with the origi~

nal ‘thickness of shims.
PINION R
BEARING Whereg. prelead is speci-
: N fied by heusing defleciion
CRiNTON as indifferential bearings, "

old bearings should be re-
: assenbled with no deflep-
y tion i.e. Free running’

GvB118 without clearance.

Fig, 17—sing the pinion stzking tool
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AXLE=REAR -

IMPORTANT: Hypold drive: pinion oil seals must

be soft and pliable before being installed. 1f the seals
have become dried out and hard while'in stack, use _ _
kerosene and work it in thorcughly. When seal has |~ for wse with hydraulic or mechanical | press equip:
d work | '

become soft and ‘pliable, dip ir in hot
this oil in-thoroughly, -~ -

Yinion Bearing (Straddie bearing)

The straddle pinion bearing is held in place on the
pinion hy a staking operation.

‘The staking operation is accomplished through the
use'of a hydraulic-or screw press applying 18 10 20
tons pressure on the special staking tool as illustrated
in Fig. 17. The result will be nnrformly spaced ball

indentations that securely lock the pinion bearing to =~

-the shafi.

© Propex:in
“demands
rivets 10 expa

#i} ‘the holes

o ferential 'ril_l_g.ig\:a_x_f-_-x_iy__e_f_; installation:

Rivet Size.
. (indh)

Axte Housing Breather Valve

ring gear or herring- 0. TrURR LG ak-axienL e s bt Tt e
eads from the gear. . period ‘ol ‘operation, a pressure s bunile insidethe:

the rivet itself, . ..

" g, 18—Xeep breather waives -clean and frez  of uhstruch

PAGE §

... shrink .-w_l_l_.@n.fc_onl_, leaving a space.and inyiting shear-
- ing-upon. the ‘applcaticn of torque.

Riveting Jig SE-1575 is available and is designed

ment.
_ The following pressures are recommended for dif-.

- Pressure
Per River
(rons) -
12 30 157
.7 1o 20
B0 o 35

. . 45 10 BB
w. - 60 to 0.
.60 10 70

fo

[x
|

3t

el

_-:n_k:':;':.",g:::rﬂ

When the vear.axle becomes ‘warm, ‘after'a short

-axle housing. To. prevent this pressure. from forcing:

lubricant past ‘the rear wheel ‘0l 'seals and damaging’
¢ brake linings, -a ‘breather valve ‘hase ‘been pro
d.The valve is-'so “constructed. that warm " air:

- are cwseallylocated Vin . housing . as iHustrated,
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- INTERNATIORAL AXLE-REAR

fig. 20—Driving refainer ‘pin from differenrial case using - & -hammey

and " punch,

 IMPORTANT
Lubrication of Hypoid Axles

The lubricant used in hypoid.axles is an important-

cfactor -in obtaining long gear life and salisfactory
-drive umit service.  Past’ experience proves that a
‘large portion of service problems can be maced to
~using incorrect, or lubricant of poor quality,

. In the selection of Hypeid Lubricants, it is advs-
able to ronsider using. products-of unquestionable
Cguality, R

- Recpuse of the higher unit pressures and shiding
‘tootl characteristics of hypoid geuring, the lubricant
must -have - properti

‘aetions.

“wiich epable 3t o withstand

PAGE fO

It is important ihat the axle hypoid gearing re-

- celves ininal lubrication after overhaul, or when o
-~ “vehicle has been standing in storage, and BEFORIL
- THE AXLE 1S SUBJECTED TO HEAVY LOADS:

‘Good practice is to check the lubricant level in the

. axle housing then, JACK UP BOTH rear wheels and

_operate the vehicle in high tansmission gear LA
-proximately-25 miles-per hour for five minutes. Tlis

will assure thorough lubrication of the gearing be-

. fore the unirds placed into service, {Do not allow
Coone wheel 10 race [aster than the opposite whegl.)

Where the axle pinion cage is provided with a plug

.- at the ‘pinion cage, tinsert ane pint of lubricaut 0
~provide initizl lubrication for the 'p_inio_n_'_'b@_;qi_u_g.-__ .

Specified Lubricant for Hypoid Axles

For hypoid axles use SCL, EP gear oil or a malti-

purpose gear Tubricant suitable for hypoid axles und
-supplied by a reputable vefinery. SAE-90 for- cold
~climate and SAE-i40 for warm . climate,

- 'NOTL: When reassembling the differential gears,
- thrust washers, cross shaft spur gears and. bearings.
- lubricate the wearing surfaces with a light coat of the

specified axle Iubricant,



ROCK- ABSORBERS. SPECIF I CATIOKS

#Mein Springs.

Front . and rear

Rate.

AH L F A B4 2 1IN aaa e

srasesns 1184 -1bs/inch

AR b haw

s raes 1000 1bs/inch

L R R N A Y

L R A o N U N N S S O DT SRR 14

‘Centre bolt:

Bhock -Absorbers’

_;g;ﬁyﬁyau;icxrglaSQQPic'(Ncn—SErviceable}

Type ...




2-1/2 TON 4x4 G.8.

SECTION #

SPRINGS AND SHOCK ABSORBERS
__PAGE 2

- INTERNATIONAL

Shock absorbers fiitted to this vekicle are -
of telescopic type and are 1nterchangeable__-

front and rear.

Springs sre ldentical all ryound with the
exception that a helper :spring is incorporated
with the 'rear $pring as shown in the illustrat-
ion Fig. 1. Main.springs are 54" span when flat
and the beight of a2 FREE spring is 8" from
spring mounting pad face to centreline of -eyes.
Main spriog rate Is. 1040 lba/inch.

The camber in the main leaf of the auxil-
iary sprimg is 4-8/16 at two points on 2 367
span, Spring rate is.1130 .lbs/inch.

CFRONT SPRING MOUNTING

Front springs are mognted at the front Rith

~ﬂbrackets and at the Tear bY. shackles.3

REAR SPRING MOUNTING i

nd at the rear w1th shackles.-'

UABXILIARY SPRING MOUNTIRG

Auzilizyy springs are mounted on tep of the . ..
- Bain rear spring amd under load the auxiliary .
"spring ends will contact the’ brackets attached_ L
f'to the szde rails, . . e

frequeﬁtly.

Bpring pins op this truck are clamped in
position as shown in Fig. 1.

uﬁpr;nﬂs .are mounted at ‘the froni with

UThese bolts must be kept.
Tire best results

- DISASSEMBLY OF SPRINGS.

The disassembly of front or rear springs is
"~ ideptical in procedure. Disassemble springs as
" follows: -

1, Plece spring in vice, clamping assembly near
gentre of spring.

2, -Rewove nuts from four spriang clip bolts, and
remove bolts from clips.

- 3. Remove nut from spring cenire bolt.

4. Release vice to permit leaves to separate.
Remove spring from vice. separate and. remove
leaves from centre bolt. '

AUXILIARY ‘SPRINGS

Disassembly of the suxiliary springs diff-
ers oply slightly from that of the front or
.rear spriugs.

1. Place anxiliary spring in vice, and clamp

leaves together. '

2, .Straighten tabs-of tws spring c¢lips, being

" careful not to break them off. Heating chpb
with a torch will help.aveld breskage.

8. Remove nut from centre boli, and Telease
‘¥ice to permit 1eave§-to separate. Raomove
spring from vice. ST

- 4. ‘Remove. spring leaves from -gentre bolt., =

_ " CLEANING AND INSPECTION OF SPRINGS

Wash or seruab all paris in cleaning solvent -

‘or clean 21l parits with steam cleaning equip-
-ment, Brushing of spring leaves with a wire

”";brash ‘will facilitate scale rempval.

.1, .Inspect all spring leaves for breakage znd
crachs, ‘Replace defective leaves. Inspect
-a1l leaves for arch by comparison with new

~leaves. If leaves arg flazttened, either .
re~arch or replace, o S

2. Bxamine spring pins for wear. If wear is
4apparent, or if pins are corroded cr cracked
replace with new pins.
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3.  Inspec }; ing’ '8, Pla spring in vice and-compress leaves

o ighten centre bolt nut, Bend down-
ips.being careful not fo

: i eating of the clips with a

4. Inspect sprin 1 i he.aperation, -

. wear iam mound -

replace 11 %o

defective,

ers with -which ‘the vehicle.
capacity far’in excess 0
and witl therefore function

itions 1ikely fo be -

1. Lightly coat sprizng
_-greasg, Replace:ls
-order, lining -up:

2. . Partially comp

AT t. arviueableﬂandﬁshould5be:
new-if “their performance becomes..

3. Place sSpring assemp
" .spring leaves full

1g.the shock ‘absorkers for -efficiency
‘dene with'special 'and ‘expensive
t;hut the following points ‘should be 3.
to gperafors and workshop. p

‘4. Install four sprig
- ¢lips, -and instal
centre bolt Bulk

'shock ‘absorber at the point where the'.
Tod saters the sssembly. .

1. Cest spring
: Llmavement.

~&-bent piston rod will stend ie lmpair fr
-greassg. Plac : s R R
~in aecordanceiwi . -
o “Incorrectly assembled rybber mounting bushez
R . : oo will 'rapidly wear out, and should be-exag-
2. CoBpress =D st atze  ined'at’ least every 2,000 miles. o
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Fig. 2 - Front 8prings and Shock Absorbers
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Frame Construction

Constructicn of the frame is ‘shown 1n_ﬂ_"

Fi Ba 2.

~Frame A]}gnment

Any vehicle that has been in en accident. - .
.which might resuli in a bent or sprung frame . -
‘should have the frame and. ax}e',;iggmgg;_

ﬁcarefully checked.

fﬁh@cking Frame Alignment (Fig. )

A satisfactory method af checking the frame-":

ﬁand axle 311gnment partlcularly wiren z. hody
cand cab ig-on a: is-

'fline'onfflacr;'full length of chassis. IT -

' frame widths" do'no; ‘oheck, lay out centre .
'...line as :

'.nizh:Centre'line €an “be. drawn through the interw
| c.'section of any one palr of equal diagonals

{A-A, B~B, (=, D-D, E=E)-and centre point .of
““one end of frame or through points of
intersectian pf- any- two palrs of equal-
'}aiaganals...m“.' . - )

‘3. Measure distance frop centre iine to oppos-

ite points marked over entire leugth of
:frame. Meaaurements shonld not var; nore

08, DD, E-E
'isalignmentg

T.measurement . . .. ..

he letter "y"

rement . must o

After each. measureméﬁt
arefully marked on- the_fl

Fig. 1 - Frame-andAxle alignment checking diagran.
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Frame Straightening - ghtould be done cold. Prameg members which

bge of heat ig not recommended whan stralght-_ ‘ : ‘ . : :
ening Trames. Heat weakens structural charactgre or weakness. after skraightening, ‘should be -

istics of frame members -snd all stralghtening replaged.

ALL GUSSETS THiS AREA
RIVETED .

10

. SIDEMEMBERS

LEFT SIDE QNLY

66084

CEENFT e peseripTion e
B &R T .10 . ENGINE FRONT MTG. B
BB R 4t 7 'CAB MTG. BRAGKET - R
_ - R .. 42 'SHACKLE BRACKET FRONT - ... TR
caossMEMBER T B.&R.. .13 BRACKET ROPE SUPPORT. - R
CROSSMEMBER = R ‘14 BUMP STOR BRACKET ‘R
CROSSMEMBER AND GUSSET B & R “18 . LASHING LOOP B
SHOCK "ABSORBER - BRACKET RO 8 SHACKLE BRACKET REAR R
B D1LHOSE BRACKET ‘R 17 AUXILEARY SPRING BRACKET R
g FRONT CROSSMEMBER B &K 18 CROSSMEMBER 5]

are bent or buckled sufficiently %o show cracks - o
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LA

2172 TON 4

Number 0" CYLIRASES (i uuamnnbrissensr rasiisoetrnsssaiss

|

=

vanas 3-13/16

PSR AR SR LR I W SR I I I [ RO S ST S S

BEXOKS v iiay i eaaarann

R R I N R S N I W

Waevenss 87178 .

bisplagement {cu. ins.) .,

searanaa 28205

Rated BOP. (A MAD

crque Maximum (LBS. ‘L

- Atr‘pqm‘ RN EENY '

B LR IR T SL LI U EL IR

P T R I O S AR I

‘Bocessoriss b, UL ...,
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Brankshaft
Hain journsl dIBMELer ., .. ..usearamasesasreaatraar e Trarata s ereestaenssannes 20748 » 2,748
Humber 0F BBLlh BEEIIDEE | .y aes et tarsrmnaamnatsntatoaatarissastansrbrsstonrrosiarsatsesssan 4

Crankpin didmBiel .. uuusunertusorunanatonsanstmatorbrsarssrtasrssararasravarsas 2,878 - 2.374
Bearing clearence (Main JOUTBals) .. .iavsvsnrransasssianvarannncasssasarsarsrass «G0L2 ~ 0042

BEATing 0.D. B0 SHTEAH 1 s sesessnrtssaionmansssnrsssssasnensromsssssssesnanreess 2,842 + .025

-

Crankshaft end PL2Y ,ur.isarsormsrrarsastassucaasarsrsanansrsnssatsanrarservansana «B05 - 010

THTUSE BAEER DY 4y ts s o s o csansessnansotriadnrasssasanssasinsasdnnnasnsssassvansearnssss Number 3

Bardening MebBROG o\ .y sy revs sadnaysettotasastasaisasstamssidasansnsasscenrsrasassns THYOUEH

Bearing Tunmel ....vven.u. ;;LL,,L,,,wlf,?ﬁ!,f,A.nm.»-;,x§,l,¢1x,,..J,,L,,,,,,,2.941“ -2, 042"
Camshaft

Camshaft journal -diameier

-..__;:-p_z}_t'_...yn;xa--_-'n‘-nvc.-_;.«_»_A_o;s-_l-;lq.-.:.g|=.-.;..| R R N N AL R N A RN 2.109 ad 2.110

Becond e E E R L R R R R T A I B I S RIS A A I AR 2-089 - 2.090
FRELA 41 ems s s tenvarinnenerananirasiritrissstonristrnsrsrrsansessssenrrrrrea 2.068 = 2,070

1.4985 - 1.5008

N 1ot 0 O T T

SOBMSEATE BeATing CLEATBNCE |\ u v s rrssrarsrantrsrmaanerissrsisenrammersinanmnrersviaes D010 = L0035
;Eamshaft ERS PLAY suvuvvsssmarsrnnasnnuscuaortaboraratasitaasinnsninnabnptaneapsusiansssny WO12 ~ 004

AREuSt TAKED DY 4uuivaasaaansrratasnassnnatiscastrarasissiasssaiasisisaerrssesnrsrers PALUSY flange

ming Gear Backlash ........... v aeara R aa A e aaay faaiaenansnaararnnanrsnsaraas 0087 - LQOTT

tting Rods

Bearing end CLEATBACE .4y vuwssvsrrsmassnsitarsnssttsnrnioncsvssaossassasssansnsrss 2008 = 015
RUBNINE ClEATAOGE ., consrrra-evasmnsrrnarnsabnnavsstonasingnnnccancsasarnsnnrsnsa. D032 - 0011

Bearing 0.0, 880 SBTEBL L uususinreaernrnssrnnteastnssinessccnensirsaranseerarseei2id00+ 025

Weight variation £n 8ef 0F SIX L., ..ssssvatasaaciarniaranaisaaasonrarssansrsnsryesns 1/4 ounce

Pistonrs
MBLETIGBL .\ srsesrvrnvecnnnns f e e harmeniseee b n e s s eranestannnnn ey sanias Aluminium Alloy

Recommended piston clearance

Top of skirt .., .. 0hvreaes

O L N T I R S

PP . -

BOLEOR 0F SEITE: 4\vvrrvnssssensraarnnrnsnniisens v eeeriiererrhianesaa, 20015
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Feeler Gauge Ribbon Checking

FLdth OF TIDDOB Lo vus s vusavssnrnnrsanvnsranasosananrsnitsrsssnsnssnsvnsssanrssssnasnvsarsans L7237
THICKIBES L uiussvsusnerasaraanmtamssa ttaan aasensvastareisattatssonatssbnrsssgassnnsnneers + 003
Teasion o0 8cales (IBE, ) u.ursvinviacuinrvanearsbecncsrmanranarnnsasasarssnrsnssnssrnnsnsss 6 = 1B
e 12
At 70 degrees ¥. ambienk tempﬂr@tﬁxg_.HOTE: Desired tension will decreagse Approx 3-1/2 lbs

for every 1 degree drop in temperature below 7@ aad

increase appros. 5. lbs. for every 10 degree increase
wbove 70

Desired £ensIon {IDBu) o iuisnrenrrnn e noranr vt saasssssoatesssnossraanrrbibomarnsbasannsns

Piston Pims

1.3 P |1+ -
24 T AP . T: ST o 3 1, 1%
Pin fit {roocm temperature T0 degrees F.)

Recompended clearance in Fod ... .vvnemnunas e e maaaaaaenna R o 111 A R 131 P
Recommended clearance in pision

T T feaaveeassrseseiriraasaeaessans,s «00035" - . 000107

Piston Rings

Ring Gap

Fit in Groove

Inlet

Compressjon Tings. OB 22eR PIBEOD ...y irn s vt mia s ta st t s s s nna s sa s s hnh s b
BEZE Luuvuvansarriassssmnssrsarsosianrraaasasessasseiasnsnniisesanvarsraassss (1} 8/82 (13:1/8
01l rings 0B £80H.PISEOR L, haseuinaeen PO

BIZ8 . iyrircenrnn

I I T R R B e R I I R R N R N N A N R A N N A N A 31"

Digpeter ...,

T 8 £

Compressis
0il Ring’

"

J O RPN ¢ I LR & 5 b
. L

D UUPDUUUUEIN : 51 LIPS 111
L]

.{,.....,L..,,....................,...........:,020 - 030"

1/8% min

Top (Comn.).,.
Second (Comp.)
Third oil .;

L0040

I L L

R R I AR L I e R R R R X R R = 0015 -~ , 06030

L0075

.
-
.
B
.
.
:
M
L]
.
-
L]
o
£l
]
[

Valves

Btem diaBeber |y uaamarasesorinatsaassts i tasasaseranassarssssnossiascnnanaaranas +8715 = (3725
ANELE OF TBOE wvusascrcasassraarsnsssmarssnsiransnasnssssarrsvsasanansansenensansrs. 00 degrees
Tanpet elearance (hot) (... iiiiaas T i 12T D 4]

Stem” clear&nce inoguide ... eiiiii i e asararsetae i i raae s » 0015 ~ , D040
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Yalve Seats
Angle of face I N L T T P P {1 I - [T -3 o XX
Width of seat (In1e) ., .uins s irsmmrae s iiana g ian i i aenninrresias o048 T . 074

Fidth of 888L (SXRBRSEL) hrscsessseannnnsiasainasnsiatamastassavnssinensnnsrrsess. +083 =, 109

Exhaust valves
Stem diasmeter P E AT e A b ek A e a s e r s esaessaagrss 402D - L4015
Angle 0f fa'ce |’$JIIII!ll’!‘i'*!!!l!_I-k_._“!_I._Dl&.l.ll_l_!__l&Ii-lllll“ll‘lll_lllannxq'..ull«x-uu 60 degrees

Tappet clearance (ROL) o, vauueseeianasainamanstoscrssinntorsrtisssnsssssssermessenssee 024 = . 026

Stenm ‘clearance-in guide ...rfi..............‘.,.141,1,,;....1,..44,,1,1y{,.;.....4 V0020 -, 0045 -

Valve . Guides
" ‘Bistance zbove head measured frow vslve spring seab. face.
.- Exhaust L . 2 7

B S R PR

e L LI R I R R O R T NP S S I 14’()‘6

" valve Tappet

CCLEBPENCE 1R DROCK | a s uraiesnrsn v aasns asnosnsssssssssnnnnessssnonnssnncessesssess +0023 = o003

T T S T SO 85174

SR A L AL N R AT Ry R N B N LR I BN I NI I W L e -;'_. Atk _‘_‘I Ry 142-157 11}30

cker-arms .- ol

‘Clearance ‘op shafi ,,

Valve Timing.

.'3":{)-56‘5' {after B.D.C. 1o LA L] -!._.‘. : -.'.'..'_ BAaREs ey raasara s aaaaaa etk eren e o8 QBETERS.

sarrrisaassnn, 1D degrees

N A L N T v

iming Checking CIEAIABCE .\t issusnnassunnarngsins

AALA AT RAaN I dN s )2 9033 _. :

AT e CTRBTANOE Lt rrnsrionsssssnetnsrossninssvinsnsssnnsnsnnsssiossnrsosaras 0055 = 40025 L
lenlngclearance - ge&r o body B R R N A | 0108 ~ D068
Clearance » drive SBAft L0 DOGY 4y uuvt v nsrsansnrsessnrnsnssrsonassssssessssssss 003 = 20015

Clearance - idler BeaT 10 SDBIT .\ iiiiiiiiiiianviiernsionsiinanssssussssunnsees. ~0035 « 0015

' pggg;(h;ﬁq:afﬁ,ﬂ,c,g-f,,,,,JJ¢;4@,l..,y,,¢,;‘..¢J....J.,.J,,,,&,l...r.L.{,-55 degrees .. .
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011 Pump {Coptinued)

Back 188h = DoAY E8BIS \uuaviuarassostareansarcsssrsrrrrbsnssnransnsnnrasrsasnasas o008 = . 003
Back lash « drive gears ...,....

R T R T A P s 11 S : 111

0il pressure at 400 r.p.m. ...

"Ul"'ll""l"!'lt_l'-l__‘-.‘I."Dl.i-_‘.i-i_).,.)til.aonaaa;_‘tl!iI)a €~12 lbs.

Gil pressure at 1500 rop.2. ,.,...

_-__n._-p_--a-_1nn-_n.n_n..-an-n-upaoxnara.u-;,a)--‘p-ann.g_r'aa;’35-"45 11’.18.

Pump ghaft dismeter ..... un..ilbon-‘h)nl.)lo.._i‘!‘.._‘._L'l_!.t_l__l_.n.!ll).lh'li)li.’ha'.l!aal.l .‘;835“ - .4896“
Flow Capacity &t 34060 Engine r.p.m. 218, per min.
Flywheel Housing

Permissible run out (7.I.R.

} R T P < | ¢+ IS 1 i ¥
Rear face square with centre 1ise of C=SBBFL ,...vvvuvesssnrnsesnsnsenss. ¥ithia . 0003 per inch
from centre line
Igrition Timing
Initial Sebting = premium £261 L.iiiiissiiiunirantesnnrrensnsarnsensasssss, 6 dogrees B.T.D.C.
N 'i“tﬁndardiigel
Optimum Sebting raaaa |

Baevseasasarsas st arevarrarrsssanransasasas o degrees B, I.h G

i o I T T e By I'Dad te

Distributor coatact. paint_

Adjustment -  Bosch

R rrsrramss s it s s it siasisarsaanssas 20137 ~ 016

AFELL st ci e s eraas ey . 36 -GBE. ~ 40 deg.

All Bettings to be checked affer Eagin Bu

+In for 500 Miles.

RECONDITIONING LIMITS
Crankshaft Regrinding:
- Main hearing Journals ....,...i000000.  Undersize ,060 maz,
Connect1ng Tod JOUTRALE nisivavaase..  Undersize , 050 max.
Undersize bearings available . 0032, +010,.. .820,__QSQ,_“Qiﬂ_and_.GSG

srsassasnerirrassarensa LVersizs .036-maxm;
Oversize :pistons and rings available .005, 016, .020 and . 030

Crankcase Cylimder BOores .....i.uiiinririiviinnicaseanns

0versizg£p;3;pnﬁ.pins.a?ailahle . 005 and . 008

Cylinder Head ~
Insert exh. valve Beﬁt-;*an--.,--g.,,.......,..........,...,..,.......... Oversize .030 mai.
S B Oversize inserts available .0!5 and .030.

Insert int.. valve seat ..,, one siZe.only available -
Juint face resurfacing Metal to bel

oved ..... DT T T S PR ¢ 3 11 B8 -5 8
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Fig. 2 =~ Right hand view of engine
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piallpy, and are -
“13). These valve
: triod between yalve
ing. operatluns. Valves ‘and -
onlgd by continuous cirguls-
throush the eylinder head,

DESGRIPTIOR

General Features of Eng:ne-ﬁ
‘e International Model AGD-282 Engisne 15 a L

4 cycls, B cylinder ip ling petrpl engime

similarctaEthat-illust:atgduinjﬁﬁgsl;lxandfﬁ."

The eylinders are aumbered from the front ffniﬁ.JThedetachable.cylinder head ig holted to-

for the purpnse of flrlng_arder, va;ygng;m;pgj,“--{ﬂ-the'crankcage. Aand ‘4 -gas Light and wpater.
and -piston mumbering., = ' e tlght seal IS ined by means of &
' S gasket. - : ;

Crankshaft "otatlor is clockw;se vlewed frDM'.n'z_ ’ : . :
the front, . . . .8.-The c¢ranksheft iz 8 drop forging@of-nest-.
' - o ctreated steel. "It i3 cpunter-weighted, bal- -

The 0il filler cap is located at the. front_”--”"~aﬂged'hoth statically and dynamically, and
end-of the valve rogker cover. = o around to close 1imits, The sbaft is mounted-
: ©. i four precislion-type replacesble shell:

ri

The oil 1level dipstick is located on the. . - - -bearings, the namber: threc_b

‘taking wp.
-rxgnt laoklng rrpm the;front and 1s QCCBSblble_”-n. “.the thrust. ' SRR

" B, The- pistons are made of an #luainiue ailoy,
Jooomrercan ground,.and are fitted with twe
"GCQHDPESSan rings and pae ‘0il contrel ring. -

i 5ton "pins. are .held.

2% the ends of the

Gonstructio
o T e, 4nd ‘15 v151nle
‘1. The generzat _he-front lefc Pandf
by & N-type
" ted on the
.o distributoer,
~-..engine is driyen:
- pil pump geari.and s

l'be“performﬂd Wi h
. o owaver, the fallow~ .
2« The exhanst and ingak pert rned w*th the -

) edch gther and ko

i ‘pressure by the oil .

ubrication ‘system. 011 -
olving crankshaft is. -
he 'exlinder wzlls, piston. =
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Fig. 4

Removing Rocker Arms

The following steps are to be followed wien
removing the rocker arm cover and rocker arm
assembly. {Qarburetfor and air cleaner previo-
usly removed):

1. Remove three capscrews from rocker arm cover
and remove cover {(Fig. ).
2. Remove capscrews from shaft brackets

(Fig, 4).

‘3. Remove roekeyr arm assenbly as 2 unit
(Fig. 8},
Rocker Arm and Yalve Mechanism Disassembly

1. The rocker arm assembly is composed of front
and rear shafts joined at the centre, on
which-are mounted twelve rocker arms and six
tension springs (Fig, 6). The shafts are
mounted 1o seven brackets, and are prevented
Trom turning at the two end braclkets by
wesns of 5/16 d4ia. roll pins, Fig. 5. These

- are inserted downwards into each end bracket
.- and engaged with the small slotsin the rocker
.. shafts. This easures correct location of the

. pil holes in relation to the rogkers. The
“split in the roll pin should pe away from
the sheft as shows in Pig. 5.

‘Number two, four and six rocker arm brackets

ave sleeve -dowels which keep the rocker arm

assembly aligned.

5/8" in

3. These gleeve dowels measure -Approx.
1" long, and 1/32" wall,

aiameter,

ROLL P iR

£-5480

Fig.-S
installatien of Rocker Shaft

ds

B

Fig.

The three hold-down brackets ere reamed,

from the bottom side (Fig. 7) so that the
sleeve dowels will £it .0005"-.0035" tiaght
in brackets. Abont oneéhalf inch of dowel is
in the bracket, The remzining belf of dowel
is fitted ,0025"-.0055" loose in the head.

When removing rocker arm assembly the dowels
%11l remain in heold-down brackets,

Beparate ithe shafis and slide rocker arms,

aprings and brackets from shafts.

Clean 21l parts in & solvent cleaning flunid,

being careful to clean all accumulated
sludge and carbon depogits from 0il holes
and slots,

ROCKER ARM INSPECTIOH

Carefully inspect all paris for defects and

Wear:

l »

24

dngs for wear;

Inspect rocker arm shaft expansion plugs,
Check on a surface plate for signs of bend-
ing, chech for wear from rocker arms. If a
shaf{ is beni or shows perceptible wear, it
must be replaced.

-Inspect rocker arm adjusting screws for wesar

at contact surface and for thread wear.
Replace worn screws. Check rocker arm bush-
If clearance of shaft exceeds

-004", replace arms, Inspect valve stem con-

tact -pad surface of rocker arms, and resur-

Tace If wear is perceptible, but do not red-
uce material thickness by pore than .010.

Inspect tension springs for breakage or loss
of tension. Replace defective SDrlngSr
Remove valve lifter rods,

Figs 7 - Details of sleeve dows!?

tocated in bracket
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Yalves

The AGD-282 International Engine is equipped
with sodium cooled exhaust valves aund silchrome
inlset wvalves.

Both exhaust and inlet valves are of the
rotating type, this rotation being achieved by
the use of & rotogoil assembly located under
each valve spripmg ¢{8) Fig. 13.

As shown at (B) Fig. 13. The exbaust valve
seat is an insert, whereas the inlet valve
seats directly onto the cylinder head.

Cylinder Head and Yalves

The fellowing instructions are to be foll-
cwed when reconditioning cylinder liead and
gasket. Remove push rods, remove cylinder
head bolts and 1ift off cylinder head and
gasket.

t. Compress valve spring with a valve combres-
sor and remove valve spring retajiner locks
(Fig. 13). Remove retainer. Remove valve
springs and damper and separate-valve spring
damper from valve spring. Note that walve
springs can be imstalled with either and
toward the cylinder bead. Remove all valve
gprings as. outlined, and remove valve spring
damper from each spring (Pig. 10).

2. Iavert cylinder head. Remove all valves from
thelr valve guides and from the hesd.

3. Scrape all carbon from cylinder head
combustion chamber, and clean sany gasket
material from surface of head., Clean the
head uging sieam cleaning or other supitable
cleaning eauipment.

!_.
H
H
i

|

g

/
e o
t. YALYE CLOSED 3. VALYE CQPEN

] Ty
] ]

J 7 G-4128
2. VALVE OPENING 4. VALVE CLOSING

Fig. § - Rotocoil cycle

-

Fig. 10 - Dampers are used on all
valves. Assemble damper, spring
and retalner as shown

4. Qlean all carbon deposits frowm valve heads
and valve stems with s wire brush. Wash all
valve springs and retaisers in cleaning
solvent. Do not scrateh valves, particularly
‘in the ares under the head, Such scratches-
can cause valve failure,

inspection of Cylinder Head

1. Ingpect cylinder head vispally for signs of
cracks or sand holes., If found defective,
weld or replace head,

2. Inspect exhanst valve seat rings for looss-
ness and inspeet for excessive width of
valve seat surface, If rings are loosa
replace, If a sesat has been rpreviously
ground to suveh an extent fhatl it cannot be
narrowed from top to bring to proper posit-
ion near centre of valve face, the ring mu:
he Teplaced ; -]

Fig. 1t ~ lise a valve spring testing tool or
similar tool *to check spring tension
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tnspection of Yalve Guides, Valve 3prings
and Yalves

1, Ciean valve guides with a3 suitablie c¢leaning
tool., Cheek -each valve guide with a "Go and
*.No-Go" gauge, 1f available, .otherwise, use =
vnew valve to cheeck fit, If "™o-Go" Bbortion
D f gange enters,
Recommended valve stem to valve guide clear-
+ance is from .0015% %o , 004" for
valves, and from .002" ¢o .0045" for exhaust
valves, Clearances in excess of ., Q06" for
intake valves gr . 008" for exhaust valves,
require guide replacement., Minimum inside

diasmeter of guides after assembly into

cylinder head to be, Inlet .3737 and Exhaust

", 4042,

3F~Test_valve.springs with damper in-position.
‘Test tenslor 0f ench velve spring and valve
.openr length with & valve-spring tsester
o A{Pig. 11).

“1'42. pounds. If 3 spring testing machine is
~not available place a pew spring end to -end

he other will

in 2 vice or press.
eal z '

.ﬂeah ap‘lng,_  Cee

‘This

for severs-
gicessive

Inspect. -each wvalve for warpage,
ly-burned wonditian, and for
grinding ‘on ‘the valve head,
csenf i marks or pergeptible wesar.
alve stem end Tor- wnar at contact
ith valve rogker arm, 'If-valve is
xceasively'hnrned; or has been
round ‘Lo exiant that valve head
E : .eplace valve;
a,ve can be reﬂonaltlcned and relnbtdlled.

WARNING When sedium cooled valves are dis-

-«qrded ‘they should be buried whers they gan . .-
be left indefinitely. ?ﬁay should mever b&_ﬂ-:_“

) cut open Ynd‘scr_m;nately.

Rotocoll Valve Rotator

~mamely, - body:

asher and &

the Bpring collar,:

verticelly to both the plane and the central
axis of the spring
load, tne’ sprlng-w;ll tend to lean and e
aortion of the Jeaed will be shifted in the
direction of fhe coil winding.

the guide must be replaced.

‘intake

Check valve springs at §. 4;??
~-length, and replacse if pressure is less than

Con the old soring apd- compress one zgainst

‘Inspect valve -

otherwvise

's-galve'ratator iz designed with only

buted “alon thélength of the sprlag,-1s app11ed_:¥..

e regsult of the applied

~idea:

Fig. 12
Use & valve stem guide ool
9 iliustrates the

Fig. epplication of this

"1, Orienbation of component parts. for the Ydlve“m

B

&.close wound ‘goil spring.

TP 6 B ea

closed position.

As the valve begins to open the Belleville
“-gpring is raised from its seat {point A) on
the retainer pody which tranmsfers the valva-
~trein load to the coil spring : .

.3, This deflects the cgil spring in the_dirﬁp-'xl
~tion of its-winding and induces- rptation of

o the valve through the Tetainer cap and;3L
Zcollets {not -shows 1n 111ubtratlons),. L

o & When the valve begins to seat the Belleville =
© - wagher and coil springrecover sxmultaneousiy._:'

“without inducing rovational torgue to the
_valve, since the washer maintains contact
%ith the seating. collar thruughaut the__~

. TECOVErY. CFcTe.

" Agventages of the Rotocoil assemhly;a;e; -'"

. Prevents Valve Sten Tip wear.
Keeps valve stems free from deposit buils.
XKeeps valve seats clean.

. -minimises the tendency-of walve seat’ guttﬂr-”_
“ocingoand burning.

5. More uniformvalve face to valve seat conbact

.. Prevenis loeal hot spots frum.formxng Bng
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Checking Rotary Actioen Bepair of Cylinder Head
To check a roto-coll assenbly to easure it 1. If eylinder head hap to be resarfaced,
1s fit for further service, make a pencil ar TeBOVe OR1Y emough material to true-up
similar merk across the edges of the two outer surface, maximum .010. It is safer to uge &
parfs. lay the rotorcoil om g hard flat surface new head to avoid upsetting the norwmal
and with & light hamwmer, sharply rap the tompression ratio of the emgine.
assembly about 20 times. Examine the pencil
warks ‘which sbould iadicate that the two perts 2. 1% aay valve gulde shows eigess clearance of
have moved round in relationm %o each pther., IF oet-of-round condiilon, press guide from
this rotary movement has ocgurred and the sssem- cylinder nead with a special removing tool
bly is otherwise in good condition it can be {Fig. 12%. Install new guide, and press into
used again. QOitherwise replage it. c¢ylinder head nntil approximately 1-1/16 for

intake and 27/32 for exhaust remsins above
top-surface of cylinder head (Fig. 13).

3. If-an inspection has indicated the necesaity

replace the valve seat.

4. Grind the valve seats in cylinder head te 30
degrees on exhanst and 30 degrees og intake.

—SPRING BAMPER ~= — — — — me

T
PORT e

~~INTAKE ARD ExnauﬁT-7h“?ifZ§x

+083% - Lipe®

IHTAKE EXHAUST
G-5481-

Fig. i3
Yalve Installation -



2-1/% TSN 4x%4 €.8.

SECTION ¥
ERGIRE

- INTEERKATIONAL PAGE 12

Reconditioning Valves and Seails

Cne of the principal difficulties experien-
ced in teconditioning yalves is gbfalning
nearly identical angles on the valve seat and

valve face. The importance of these angles in -
the grinding operation cannct be overemphasized -
becanse it is 1lmpossible to prnduce B flat or oo

square sgat by lapping., " -7

The grinding stones on both the valve
refacing machine and valve seat grinder should
be dressed before startlng a reconditioning
job. You will be unable to determine how close-
iy the angle of the seat will mateh the ‘valve

face until the valve and $eat have been ground -
and 4 check made with & very light tint of-

Prussian blue, If a full seat widih contact

arcund the entire cirele-of seated valve is not

shown the angles do not mateh, Ii will then be
necessary to redress the valve seat grinding

stones, changing the apgle sufffciently to
correct the error, The porrvectiion should be

made on the valve seat, -and not on the valve.
Ko more material Bhould bel removed from the
valve face than is necessary to true it up and

remove the burned or pitted portion, New yvalves -
should not he retfaced, "but should be checked =
for trueness. When a satisfsctory match of
- "should be very rare; however, i¥ =2 replacement
J1s made it is lmportant thet new inserts be .
. -peened securely in place, using either insert .
- peening teol or a dull pointed chisel, 1/a™ -
- wide, o peen cylinder head meial uvarlpute;_-“
-”edgu ‘of valye seat insert, oo

valve seat and valwe face angles bhas been

Dbtalned the adjustment of both the valve
refacer and the seat grinder snguld be. locked
in position, in opder to eliminate this frial- -
by-error method on ad tlonal welyes having the“_

;same angle.

vVaIye-Seatw

‘seal ithe combustion chamber ‘against pressure

d 1ts w;dth )
d that protrudes into the combustion

within the combusiion chawmber, the
i1l epllect, High valve temp-

& tenperatures and hasten

] SeR} ares approximately’ equal to smalier
exhaust valve with the wider seat. Also the
lesg severe heat conditions do not require as
large asest arez for heat dissipstion purposes.

" The -primary purpose of a valve sest is tD_;
osses 2nd to provide a path-ta dlelp&Ee the

heat[accumulated in the valve head 'so- aﬂ.tQZV'f-
revent-burning ‘of the seat and warplag gf “the .

controls ‘the -amount of -
It is obvions that the'greater.the--.
‘temperature; or in other words | N
] d .72 ‘Reface exzbaust valves to ﬁa degrees., The
heal, dissipation also produce ...

rhon ‘on the Stems, caus- PR .
: <. 7 .B. Beface intake valves to.8) degrees. w;th_t3

rrower than the Lxhaust beoause they are-. _
sually’ larger in dismeter, thus, providing a -

There 'are 2lso objections to an excessively

© _wide seat, -a Tew of which are as Follows: -

'f;,.In city or'lighi'delive:y service & wide

- seat ¢ollects carbon and parbicles of dirt
‘that will produce variatiops or loss of

. ".compression, Tesulting in poor idle and .
- .possibly & loss of general. perfcrmance ann.

ECOROMY .

e, A wide seat in severe service operating in

. wthe presence of dirt or an excess. of carbon -
~%ill produce & badly pitted seaf which may

U be just a&s detrimental to valve 1ife as a

_too nerrow seat. Under these conditions a =
‘seal width to the minimum 1imit would poss-
- ibly be better, however, the source of
trodble (which is the dirt and excessive
“carbon) should be eliminated, making 1t.-
possible to retaln the wider. heat. ’

3. Specified valve 'seat WJGLBS are shown in

S Pig., 13,

" Valve Seat Ingerts

Wecessity for replacing valve seat inserts -

Valve sealt insert installing tools are

“available,

Valve seat inserts supplied for service are

“.standard sige .only for imlef and .013 and ,.030
" gversizes dn additlun To sn&ndard size for

gxhaust,

31 3869air of Valves

_ 1. Troe-up the ends of inlet valve stem against

~face of grinder. Remoye cnly enaugh materlaln'-
V“to Erue the surf&ce. - . .

valve face and valve “BER

¢ wugle must be -
aire fae sgle must be:

©ovalve iseat belng the same,.

4. Place valves in cylinder head, Plage a thin

" ecoat of Pruaslan blue on each valve fuce and

'"._tap valve lightly to its seat. KOTE: This is
- - -merely for test and proof of resplts of -
- refacing and reseating- operations. A poor

. egrinding igh cannot be sorrected by valveﬂ':
'1apnlng. -

5. Inspect each valve coated with blue for seat

position. The seat should be at approximete.
centre of valve face, (Fig. 13).
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Yalve Assembly (all valves}

1. Wipe valve faces and valve seats wiith s
cleaning solvent to remave all dirt or for-
gign meterial. Coat valve stems and valve
faces with oil, and install valves ig same
seats to which they were checked.

Exhaust ¥alves

2. Install valve sprimgs with dampers and roto-
cpils. Compress valve springs with 2 valve
spring compressor -and install valve sprinog
retainers and retainer locks. Be sure that
retginers and locks are correctly meated,

inlet Yaives

3. Referring to Fig. 13, place & robocell assem-
bly (6) over the guide (flange upwards),
Ipsert the valve and hold ‘it on 3’5 seat.
Push the o0il deflector (2) over the valve
and guide as shown ss-fer as it will go.
Place & valve springf(S) and damper (4) with
a retainer {(2) over the stem and guide.
Compress the spring withk a suitable comprss-
ser until the locks (1) can be essembled
onte the valve stes end groove, apd relesade
the spring. Pinally push the valve ‘open
until the oil deflector lecates itself into
the lower groove in the stem. ' '

ENGINE FRONT COVER

BOL?
THGINE FRONT

SUPPORY - FLAY WASHER

RETAINER ISULATORS

CROSSMEMBER FLAT WASHER

HGHTEN MOUNTING NUTS SRUG,

| THER TIGHTEN | TO 1172
ADDITIONAL TURMS. &-5403

LOCKNGT-

Fig. |8
Engine Front Mounting

Figs 1§

When overliavuling engine with head and pan
removed, the following procedures are recommen-
ded;

1. Remove front motor te frame bracket by remo-
vicg t¥e nuts {(Fig. 18). Bemove fas drive
pulley nut and washer from end of crankshaft.
Install puller and remove crankshaft fan,
drive pulley from crankshaft (Fig. 18).
Remove 4 capscrews holding motor mounting
bracket to bleock (FPig. 18).

‘2. Remove nuts and capscrews from engine gear
Case COVEr, Temove gear Ccase cover and gas-
‘het. Remove crankshaft oil slinger from end
of shaft (Pig. 21).

2. Hemove twe self-locking capscrews frow cam-
“.shaft retainer thrust flange plate. working
through two holes in camshaft gear {Fig. 223,
Pull camshaft and gear assembly from cylin-
der block, Remove two capserews belding the
gear case cover to block;

{Continued on next page)
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Fig. 20 - Bear case cover removed
showing timing gear details

remoye plate and gasket (Fig. 23). Remove
crankshaft timing gear, using & special gear

puller (Fig, '24), NOTE: Lubricate puller sgrew _

Lo prevent damagczt

o 8 ew threads.

Turn engine in the-overhaul stand and proceed
with disassemhly a8 fo?lows.

4, Each connecting rod is nurbered as fto its

. position in-the-engine and these numbers are.. .

'Lﬁlocated on the-camshaft side of the engine.

‘Remove gself-locking capserews from connegt- -

ing rod cep and remove cap. Push connecting
.-rod and piston-asseably toward top of block,
c+but first remove ridge from iep of cylinder
- -wall,
-assembly from top of cylinder plock, Replace
-.cap on conmecting ‘rod. - -Remoye the remalnln?
. pistons, foll

1ﬂent1fy the*r;p
reinstalled in ‘their respective positions.
Remove'self;lockingyaapbcreWb from each
bearing ¢ap.. :

Fig 22 ~ Timing gear tim;ng
marks and camshafi thrust piate details

if any. Lift-piston and connecting rod °

sage procedure,

ositlon ana the& must he ..

- No. 4 main bhearing cap,

PABE 1y

Fig. 23 - Camshaft and cover:

olate removal

a puller is required

(Flg. 28%. After all caps have been removed

"U1ift erankshaft straight up and out af

'.: 8.

from.crankshaft;

Tjengine flywheel

£¥linder block,
with soft jaws,

-With crankshafl securely clamped in vice,

remove the six self~ ~locking capscrews held-
ing flywheel to crankshaft {(Fig., 26%. Tap

"flvwheel with a soft hammer to loosen it .-
remove flywheel with ring .

‘zear assembly,

Rewcve six capscrews and lockwashers from
housing,

Remove fuel pump, starter, oll pressure reg- -

~ . ulator valve assembly, distributer, gener-~ .
;ator, il gauge, coil, and all "freezmes -
Dluzs® irn block. NOTE: Removal of the

.'_“freeﬁe plugs" or core hele plugs is ooly -

necessary when it is determined thaet the

-eondition of the water passages in the block
- warrant a thorough cleaning,
CBpPPEAT to be legking).

or the plugs

" eutside of block with 2 snlvent cleaner or

- steam,
'azadupuor.

Insuali

Fig. 24 ~ A crankshaft gear putler

“is installed with puller plates in

position shown. iwbricate pulier
screw thoroughly

end place -in 4 vice squipped.

S Brive out the twoe -
gngine bhlock dowels, remove Flywheel housing

Clean inside and:"

-core plugs using -a sg;;ap}g_':'”
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FAN BEARING WITH IMPELLER
! EHAFT i
! HUE E i j SLINGER
: ; : COVER
Pl TELATE
~~BASKE?
e 030 - - 08D
;P CLEAHANDE

Fig. 258 ~ lse a2 hearsngwhap puiié} to
remove rear main bearing cap

Water Fump Removel and Qverhaul

The waler pump is of the contrifugal pack-
less type-{fig. 27). It is bolted te the front
end of the engine and is driven by the fan
pulley. It requires no external adjustment. The
bearing is of the sealed lubricated type and
does not require added lubrication-at any time,
The water pump is driven by a V-~belt on the fan
pulley. The pump, by means of centrifusgal force
developed by the impeller rotation, draws water
up from the lower part of the radiator into the
water passages 1n the cylinder block and cylin-
der head. The water circulates through the cyi-
inder block and then out through the thermostat
kousing into the radiator upper tank,

water Pump Disassembiy

iI. Remove Ifour cspscrews and lockwashers hold-
ing fan. to hub. Remove fan blade assembly
and -spacer. frop. hub.

2. Remove four wouniing capscrews from water
pump (Fig. '28). Remove water pump from front
end of cylinder -head.

2. Remove thrge screvws from back cover plaje.
Remove plate and gasket from pump body.

Fig. 26 - Remove sglfefocking capscrews
to remove flywheel

L
P
L
v

PULLEY PUMP BODY

Fig. 27 - Sectional view of water pump

4, Remove snap ring from front of water punp
shaft bearing. Suppert the water pumpon ab
erbor press ‘and push shaft and bearing out,
s one assembly. (Fig, 29).

5. Place shaft assembly in press and press fan
inb from shkaft. Do npt attempi to remcve
bearing or slinger, 2% they are factory
installed on the shaft in the praper locat-
ion.

6. Remove seal from housing threough bsck side.
of pump. Use a drift, and carefully drive
seal from the pump body.

Water Pump Cleaning and 1nspection

Betfore reassembling water pump, the follow-
ing should be checked:

L. €Clesn all parts by steam or gleaning
solvents.

2- Examine seal for wear or damage and replace
parts as negessary. Use special tool when .
installing seal, Use & new seul when -
rebuilding the pump since the oil.seal may -
have besen damaged upon rempval. Co

3. Examine pump impeller seat seal surface, if’.
face or-surface is scored, il must be resur- -
faced, or replaced ts prevent leakage, :

WATER PUMP s/ o

_';/;;/!ﬁ-‘_ b
A N
e )
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Fig. 2%
4, Tnspect pump shaft bearing for wear, If worn
“replace shaft and. bearing assembly.

5, Examine shaft and 1f worn replace shaft.and
pesring assembly-

Fig. 3t
“Fan Belt
Water Pump. Assembly =~ . S Pan belt adjustment. is obtained by loosen~
. o .. ing the generztor mounting cap screws and the
1, Press fap hnb-on shafi with the smeller dia- - -generator brace cap screw, and moving the
" meter ofathe'hubjt93thﬁsﬁrpnt'(Eig--ﬁﬂ). . gemerator towards or away from the engine until
- ) C. - it ia possible with the fingers to press the |
2, Install shaft ip housing from front eund by . belt inwards apout 1 inch. Recheck this after-
- pressipg shaft, bearing, sllnger, and - fan_-“'_'the cEp Screws have been retightened. Measure-
“hub in as-one unit (Fig.: 31} _ - . ment ta be taken half way. between fan &nd_'

. generﬂtor pulleys,
3. Install spap ripg ip place behind fan hub.

o " intake. and Exhaust Manifolds.
.-Mount assembly in press. Press impeller om - ' _
‘rear end of shaft. Place a straight edge -~ When disassembling and assemblimg the mani-
vacross  the back of the weter pump housing . folds, -the following procedures are msed: h
and check the clearance between nhe straight A
edge and igpeller. There shoul e
257 clearanca {Figs 82).

After removing the eight capscrews from head =
-and three bolts from exhaust flange, Temove.
" hoth intake and exhaust manifolds as B anit.
- NOTHE: Let manifolds i¢ool b

above gperations. )

Install gover plate. withjngw g%$k¢Fz£ﬁnQ_f”'”
Ltfan blades. Co o
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2. To separate the two manifolds, remove the
four puts. from the centre of manifolds. -

3. The intake and exhaust“manifolds-g;e;each-af'_“
one pieéce consiruction, requiring mo disass-..
emply-after separation. = . P I

intake Manifolds

1. The iptake manifold consists of three out-
lets, esach supplying fuel to twe eylinders,
Four studs are lOC&tEﬁ Ok, the top -ar car—.f
burettor mounting,

2. If vacuum is needed to operate any wunit with ..
in'the truck, & threaded inlet is prov;ded_;.
in the manifold for such purposes, - -

of four out--
rneed -gases .
while the’

ually for cracks or- br_&kage
-@en surface plate and che

ds’ and 1nstall four nuts. “Mount - -
) loosely before instelling on

i1l ‘assure Broper alignment of ..
er and With the engine .
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0il1 Pump inspection

Check the following paris wcarefully,

Cheek oil pump drive shafi for wear at
points of contagt with body.
worn or bent, it should ‘he repleaced.

1.

The standard messurement of pil
is .4885" - .4820", The shaft should be

‘concentrzc znd straight through its entire -
length within .004" indicstor resding.

3. Check oil pump body for warpage, dambge,
wear, Replace if body is warped or cracked,

or if shafi bore is worn so that clea;ance_'-

between 3haft and bore is in excess of .0H3"
The oil pusp body shaft hore measures. , 400",

_InspEGt oil .pump gears,
is perceptible.

4.

0il Pump Assembly

The followinp instructions are to he foll-
owed for reassembly:

i,-Insta 1 new Woodruff key on body end of
mdrive shaft.

Place in press and press body gear on drive
shaft. The end of the shafl caa be from |
flush Lo *930” bclow the level of £8AT

g.i

71'gear pin in olace.-

Install gaskets, oll pusp- bﬂdy cover,
-gapscreRs, and lockwashers

6_- e
using & dial indieator (Fig. 373, If end
“clearance is less than ,0025" add one gasket

-nstaTl-ldler“gear on idler gear shaft.': ~”
fpur'-

:ckeck oll pump body ggar-endupleagance'by-~-'

1. Ilostall pew

If shaft. 1s;  "

) f'DiSASSEMBLY, CLEARING,
pump sharft o7

. 0G055" remove one gasket of not more than -

. 003" in thickness.
should measure between..0025" and . 0055". -
T"3® ring seal into the inlet .
-opening and insert the f{loat screen tube.
“Line-up the cotter pim hole with the groove

‘in the float tube and secure wibth & mew .. .

catter pim.
PMSPECTION, REPAiR AND
ASSEMBLY OF SUBASSEMBLIES

. .Cleaning the Cylinder Block

‘1. Remove all old gasket material from blpck.

and.- ""

and replace if wear . .. -

. that mgasures not more than 003" in thick~ =

COeSS8,

Tf end clezrance is in excess of

&

Ssteam or cleaning solvent, Remove all dirty
. 0il, sludge, scale,
- block. Check core plugs for indication of
. leakage, Remove and replace plugs that  show

‘signs of lealing,

installing toal for core plug replacementt-

~Gylinder Block Inspection

Inspect cylinder wells for cracks, Weld the
eraeks or replace block if necessary, .
Check tep surface for trueness with 'a strail-
g2t edge. Test by attempting to insert a
812" feeler gauge ribbon beiwsen the
“stralght edge and the eylinder block, If . -
~this is-possible, either machine the ‘top. '
surface or - replace tne cyilnder blOCkA-

F;g. 37 - Checktng and, ciearance of
pump shafi and body gear

Body gear end clearance

‘Qlean both inside and outside of block with .

snd carben from cylinder

or rusting through. Usg -
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3. Inspect ‘gamshaft be&rlngs for damaged er-

‘seored condltlon,-andwlnspect Tor wear.
b

4. “Measure cylinder walls with an inside read-
ing micrometer to determlne taper, ont-pf-
round, or worn ¢ondition.

‘bore, just below ring groove,
‘places around the inside- circumference of
“the bore.
‘hotiom, -below ripg. Wﬁdr surface, ‘i determ-
~ine the ‘gmount of taper. Bebore
‘heyond . 008”" .alﬂarance,-j~-

Lonnecting Rod-and Pisto

.. .and remove piston
.-grooves..",.

c®ater.or piston - .
hearer. “Place piston in_p‘stoa.vxse, and Lo
drive:piston pin
After pisten - .0

ti .

in-driving tool,
iston and’ connectlng rod.
d, - “f

ts-in & eleaning solvent. -_
ot use ‘a4 caustic selution for. -

amshaft bush:ng lnstafiatlon._-':ﬂy'
gcial “tool in: position. . 7

. straighte

The ‘measurements -
‘must ‘be made not-only st top of the cylinder.
but-at several .-

.8 Inspect pistons fer srAcEs,
Bore Bhould bhe checked’ ‘at the .~ "

1f___Wt_)_I‘I‘ o

e

ting rods, ‘caps, and bearing
connecting rod bearings and
hings ghould be replaced st
‘Test rods for align
nly slwghtly misaligned can be

hrproper equipment. Badly
nneat1ng rads must_b

- -twisted:
. replaced.

breakage or
. sgored, Check: p:ston ‘¥ipg groeves and ‘ring
- lands “for-wear, using & new .pision ring’
- -feeler gauge. 1ficlearance between ring and
_ring Iand exceeds ”805“ (tozal cl&aravce;
t

Rewove pibton ‘pin ‘retainers:from each’ pl&ton_h'n:'

burnishing ‘tog!
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Figs 40

Conneciing Rod and Piston Assembly

‘With piston heated to apnroximately 200
'ﬂdegrces F., supneri copsecting rod in vise,
‘push pistnn pin into piston bosses while
. plstor Is nol (Fig. 40). When asseppling
.'rlston on rod the slof in the piston skirt
Smust be toward the side of the engine,
Cwhich is camshaft numbered Side of the
Lonnecuing'rod. Ipstall piston pin retainer

~thet retainers seat fully and with tension
grogves. Test -conpeclting rod and piston

an\ mlsallgnmenty:ﬂ

.'Piace PESTAN. and connectlng ‘rod in-vise.
1 1aton ‘ring for proper gap hy
An- cyllrdnr and - medsuriug ghp with

3, When 1a5tall1ng plston rings in plston

posgsible use-a suitable viston ring expanddr

teol.(Fis, 42), Also check ‘mew pisten rings .

in pisten rlng grooves for cleﬁranae between
i lanus. The LOTTECu'

g -tﬁhec;lag.

4a piston et each end of pin, making sure

L858 mb1y o # connecting rod 441gner andg-

g clear-\j-'

Fig. 42 ~ installing piston ring usxng
a4 'plston ring instaliing tooi

:Qrgnkshaft Cleaning and Inspection

1, Washk ang clean crenkshaft with cleaning

solvent or stean.

2. Inspecti main bearing. and conﬂectlng rod

journals for wear, If fournals show wear, or
Clput-oferound in excess of , 03", the shaft
should "be either reground and undersize
bearings installed, or replaged, ‘Use - micrg-
meters. for- check;ng. T s

“lage-and £it, and replace if worn or damaged,

4. ‘Examine crenkshaft timing zear feeth, 2nd

replace gear if teeth are worn or damagca.

-8 -Install Woodruff key in groove in cerankshaft -

~Heat. crankshaft gear in boiling water or .
~'piston heater, This will ‘expand the gear
_&enough to let. i% be Tapped on the crankshafi
Cwithont the danger of damaging the gear. Use

Cgear driver to ensure allgnmenn when Start~~"~-

ing gear {Fig. 43},

. Flywheel.aznd Ring fear (nspection
grooves,” be careful not to distort rings., If - . R
‘iy. Clesn-flywheel and ring gear with s cleaping ..~

-solvent, remavesll traces of oil and grease.

3. Inspeet the Tlywheel Ting gesr. If &ny teeth
C.oare damaged, or if ring gesr 1s foose’ on--"

. flywheel, ‘the. ring gear must be. replaced.

Figiinat Tastalling crankshaft timing gear
using an insialiing too!

Check crankshaft and flywheel dowel for dam-_' _“'




2-1/2 TBN 4x4 G.5, -

SEQTIONR «
ENGINE

INTEBNATIONAL

3. :Check the flywheel dowel hole -and moumting - .~
‘bolt boles for wear, albﬂ check Tor flywheel“ﬂ_-

naving been lopse..
4. To replace flywheel Ting gear, heat gear
with torch, )
‘hammer apnd drift.
toreh, heating eveniy 21l the way -around.
While the ring gear is hot
flywheel and allow - it to caol.

5, fheck pilot bearing in flywheel fcr wear 0r-  "'

damage and rTeplace. 1f needed,
SL.Install1flywheel'on-qraﬁkshaft. Install six
self-lecking capscrews
through-flyw

3l of ‘camshaft gear,
nd-remeve camshaft gear

3. inspect camsha £t
© prooub~oi-round.

4. "Inspect oil pump . dr
“ooshaft. If teeth are
Joocemshaft must be rep

. dntegral with ahaft.r

"Install Woodruff key in
lace camshait gear in boil-
ston heater,

engine case COVET, !

_DrocEdﬁre.VWaéh'in

lean -

.and remove frow flywheel with a f_-
Heat new ring gear with - -~

install gear on

1n5ta11 thrust flange oyer

and install over. -
Iastall ‘camshaft nut and .
ately 120 foot-pounds..

s engine parts includes.
fly--
Lher parts. ihai Were

preliminary. .

pxnthat.are bent or havef'”

PAGE 21.

3 ZInspeat-oil pan £or cranks or deep bends,'
~ead %traightﬁn or. ¥eld, :

‘Inspect 0il -pan drain plug and drais plug
" boss for'fit'asd thread wear. If plug - is
.1005& ‘or ‘threads are damaged, replace plug.
L AE threads in oil pan boss are worn or dam«;
-aged, . repair thre&ds or Teplace oil ps :

~Inspect ‘crankshaft vibration 4
.evidence of ‘rubber-coming loose
,iDlateS and ‘ins ect“for ‘wear, Rep

Pln_ 1” o

E-1L5 f..q.':u$e-'-a seal install ing too}
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if either gopnditior is encountered. Do npt
submerge vibration damper assembly ‘in hot
eleaning solvenis.

Inspect crankshaft fan drive pulley for
wear in hup bore.. If inner diameter of bore
is worn, sceored, or Woodruff- keyWay damaged
replace pulley,

Inspect englne gear case cover, and replace
it cracked or hroken., Remove old ecover seal
{(Pig, 44 and with special driver iastall
new seal (Pig. 43).

Cheek each 0f 12 engine valve tappets. for
irregular wear, chippiag, cracking, or

scores, Replace defective tappets,

9. Inspect engine flywheel housing for cracks
or breakage énd replace if demaged. Inspect
?lywheel housing to grankcase pilot dowel
holes for wear, If wear is evidest, drill
or ream the heles and install cversize
dawels, Alsc inspect dewels for wear and
replace if wear is evident,

3. Inspect 8l capscrews and nuts Tor thread

“wenr or brealkage, and replsce as necessary.

" Use new lockwashers when Teassembling
engine.
41} gaskets and pil sesals nmust be Teplaced

. 't each overhaul or m

rorenair,.

Assembly of Engine

© ‘When 211 parts have been c¢lezned, inspected
agd-.repaired, and pecessary replacement parts
hayeibeen procured 'nqtalT'engine oylindﬂr

Ma;n Bear:ng and uonnectlng Kod. Bearlng
inst_aHatmn :

bec-. .
"pg Lo CI&BKbh&ft Tunning
duegd, ‘Bearing caps must
Tokn 8ny-other-manper

rewe hed.

‘Premature baarlng failure will result Zrom
atienpts to reducs journal ”Q'bﬂdrlng running.
clearance by rewosrking of sither. bearing caps,
bearings or both, beganse sych reworking will
alter the engingered £it of the- bearing shells
in their boeres and destroy ‘the specifically
desired "grush®.

Wnen installing precision type counecting )
rod or wain bearings, it is dmportani that ghe.
bearing - shells fit tightly in the rod br case

Mo sagcomplisk this, the bearing m¢nufact--
5 the dismeter "at right angles to the.
TUhc ¥ larger than the actual
bore into which they are
ssembly 18 drasn wup iight,
ressed, -BSSLring & good
;bearing?back and the bore.
ameter ‘s referrad o as

bearing “Terush"’
" To- phiain

per.bearlng ‘assembly with the
correct Terusht gare myst be taken when tighten-
ing the clamping *bolts to make sure they are
drawn down ‘aliernately and .evenly, asing &
tension wrench.and tightening as specified.

As & result of excessive bearing erush due

ok rewarking the caps,
‘bore will

~.more force is Tenuired To druw the cap and
-housing togeiher.

lapped,
c.order to reduce ¢laarance.
will
#1ill result in an put-pf-round bore and bearing
shell
" to be installed eventuwally and that is when
-additional trouble starfs.

~pedarings are designed with the
~&croas the open endsy slightly greater than the
. diameter of the crankcuase bore or connecting
rod hore inte whieh they are assembled {Fig.
4Ty
Cnfthe connecting rod pearing, hot ip place, is

‘approxinetely . 025" more than when the hearing
~is ih position in
Aauses the bearing
-wore and the be
14

DIFFERENCE BETWEEN
DIAMETERS {A) AND. (8).
15 BEARING CRUSH (C)

‘WITH BEARING CaP
RAWN UP TIGHT
DIAMETERS {A)
AND (B} ARE EQUAL

A-1600%

DIAMETER (&) AT RIGHT ANGLES
TO PARTING LINES GREATER
THAN DIAMETER. {B)

Fig. 4

the rod or main #
hecome distorted, becguss

sossibly

Rods, caps, or blocks musi not be filed,
or in any other manner reworked in
%¥hile such pyractice
make a tighter it at top and bofiom, 4t

distortion. New bearing shells will have

In general, & visual inspeciion of the

‘parting faces of the rod or csps under =
~magnifying glasas will provide sufficient proof
‘af any attempt gt rewerking. )
“the ‘parting-line surfzee of standard pargs will
‘sho% the manufacturing cutter
“will net have a polished ar extremely smooth
- .appearancea.
~will have a polished surface and,
_1 used,
-teeﬂh

Under the glass,
‘tool marks and
On the other hand, revworked parts
ifa file was
will show the even patiern of the Tile
‘Beriousness of this condition is in
&ct proportion to the amount of reworking,

BEARING SPREAD. Main and conneeting rod

fsporead” (width

For example the width acrgss the open ends

Ttha rod. This condition
to fit snublv in the rod
aring must ne "snpapped” or
ghtly fopreed into iits seat,

or
M&yY CAuSse

Rough handlirng in shipmeni, storage,
normal resulis of usse in an engine,
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!
L
l-ﬂ 0. D. OF BEARING

TWHEM INSTALLED 1S
CTHE SAME AS THE: Dik. :OF THE
:RDD BORE

. SOFT MALLET:
- (STRIKE LIGHTL
“AND SQUARE

- the Dearing
o from thespecd
Ctherefore.
By

spread Lo be increased or decressed
f{ied width, Bearing spread shbould
: fully weasured and correctiegd .

g ipstaliation 'in an engipe,. -

TECeSsAary

Bearing ‘spread can be safely adjusted as

.. -Tollows, although care and_Judgement SQOLIG btnf
Cexercised in the proceas :

1. EXCESBIVE SPREAD, If measurement of spread
Lo (Fig, 47) ‘indicates -that distance "AY is-exces
-sive. (see chart for ‘specifications) place bear
~ding on'z wood block (Fig. 48) .and strike the
" side lightly and “squarely with z soft . mallet.
“Recheck measurement -and, 1T necessary, continune
. antil correct width-o(measurement VA" in charw)
s optatned. EEEE B

2. INSUFFICIENT SPREAD, If measurement. of
~spread indicates -insufficient 'spread place
- pearing.on wood ‘blogk i (Rig
“hack-of ‘the hearing 1ightly “and qquareiy-n1th
ﬂjsoft-mallet;fﬁgshe;

. ATy, continug -wntil’

CUAY in chart) is- obt

I4BY ‘and” Btrike th

Cndrt of

“Lfit 1nto recess* FOIlDﬁ ‘sanm

Cplacesbearing shell ‘o

~--62ps. Blace 2 Tilw of enzine
~-bearing surfaces, Lubricate The
.journals: Aand - ca1efu113 lcwer th
~plage,:’
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Be sure hesripg cabs are. properl} 1nscall
with numbers Lo~ Gé&bh&fﬁ__

2, In order thal an acourdte measurement. canl be. -
made to chech 211 bearing cleurances
¥plastigagze” can be used.

3. Use the following instructicns when using
"nlastigage™: e

=), Hemove 0il fyow bearing cap insert ard_f'“'
xposed half of CFnHKShaFE journal, i

(5) ‘Place a piece of "plastigage”. the full
ridih of the begaring insert.” h

(c) Reinstall the hearing cap, Tighten the fnfﬁ
self-locking CdpbcrEWE Lo agpzoxlmately
80 foot-poands,

¢d) Remove the bearing cap. The flattened
. cplastic materiazl will be found adhering
‘toceither the bearlng sheli-ﬂr.xhe
crankshaft.. o

- {ey To determine LJ& ‘bearing clearance, - - Fig: &I
- eompare the, Wldth of the flattened plas- » :
tipage at its widest point with the

graduetions on the envelope (Fig, 485). 7:'-f§q.Place the flywheel housing adapicr (Pig. 53)

The number within the graduatien on the - - "in position over the locating dowels ip. the
envelope 1nd10_tﬂ§ the ¢learance in .. - erankcase. Install the attaching capscrews -
EhOBS%iSEhS&ngéﬁi.‘ﬂca igTEi -ho H?ﬁ - and tighten up evenly to torgue loadings - .
uign cranks ring 1e ove proce -+ .according fo size of holt (Sect, "A" Page 1)-. -

001" to .epe”,
either . use undersiZze hearing, regrind shaft

If clearance is not, wl+h11' i =
~Assemble flywheel as abown in Paragraph 7.

" or replace shaft. Check craskshaft for -emd- . Install cluteh as .shown in Paragraph 7 Fﬂgﬁ""
“play which is taken mup by numher threg main .. -2T. _
“bearing. End ‘clearance should'he from . 905” 7 Install flywheel housing with cTauch rel ase“'.r'
to. . 010", S . T fork. and shaft,.

Before installing rear main bearing cap - -

(after all bearing clesrances have been In the event a uew crankease, flywhesl hous-

hecked) 1nsta11 upper seal in block, Use & . :_g_ing, or adaptor is to be fitied it will pe .
speciel tool to press or roll sesl (Fig. 50) .- - DeCESSArY to check iiw allgnment bhown lh.;
o place. After seel has heen. seated in - Flg 93, 28 Lollows. :
block, trim ends of sesl that yrojects ahnve't-_-~: .

urface level. Repeat the same operation . "' “§ith the clttch mechanist Temoved, assemble

besring cap. Install wicking on ' othe adapfor to,the flywheel housing with the

achiside of Tear maib bearing cap (Fig. 51) : . S
: main bearlng cap bolLs to. 50, .3:i:2;: dawa h 1n p&aca and tTghtEQ the cap—.:__.

Fig. By ~ dnstalbing uppar oit" ‘seal 1ncrankcase i Fig. 52
‘using a Bear Main Bearing 01} Seal Compressor
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Eemove the dowels from the crankease and
bolt the adaptor and housing assembly to the
crankcase with the capscrews which assemble
from the front.

Install the dial indicater as in Fig. 52
sgciurely to the crapksharft, and check the
zlignment by slowly revolving the ecrankshaft
and observing the dial., Total indicator
reading must not exceed .010".

If the alignment is outside this limit,
slightly looszen the adrptor on the crankcase
and with a spft mallet or wood block, tap
the adaptor ir the direction necessary to
achieve alignment azd re-tighten the cap-
screws, repeat this triesl and error proced-
ure until proper aligament is indicated.

NOTE: When checking the alignment by this

method with the engine level, it is prefer-
able to finalige%tﬁe alignment with the
permissiﬁlg'ﬂplugﬁgiegding of the indicator
to the hottom or. B.o’clock pesition,

When final alignment has been mchieved check
the dowel holes’ nd.if not perfectly lined
up, it will' be mecessary to ream the heles
oyersize ew dowels to suit. Thessa
are available!in ., 020 oversize.

Tesar face,

Finally check the rear face of %he housing
by the same method with the dial indicator
mounted to register a full cirele on the
. Permissible toral! indicator
reading on a cirele 8 inches in diameter is
. 003" or .0003 per ingh of diameter.

Should this tolerance be exceeded look .for
burrs or foreign matter beiween the mating
surfaces. )

INSTALL ENGINE FLYWHEEL, Place epgine fly-
wheel and ring gear into position on dowel. -
in crankshaft flapge. Install.six self-lpck-
ing cap screws in flywheel apd crankshaft

flange, and -tighten %o 2 torgue of approxi-

mately 75 foot. poupds, ‘using 8 tensign

wrench. N

INSTALL GEAR CASE COVER PLATE. Place plate
and gesket at fromt end of engine. cylinder
block. Install two capscrews and lockwashers.
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T FLYWHEEL
W™ HOUSING .

AT
- INDICATOR

_ CRANKSHAFT
T ELANGE

FlgD 53 = Checklng f]ywhgel hous:ng
al;gnment_ :

CINSTALRL CAMSHAFT AND GEAR. Coat camshaft
~with engine oil,
end of engine klock,
~damege camshaft bearings. Before completely

kwashers in camshaft thrust flanzge, work-
hrough large holes in camshaft gear.

3 h“must be. from 004" ta - 907”

8% = Atigning timing gear cover
" using an allgning toot

10, INSTALL GEAR COVER CASE

13 INSTALL. FAN DRIVE

TInsert camshafi- into front
being careful not to

atering camshafi, rotate shaft until m&rked"f.
th on crankshaft gear and camshaft gear -
ndex (Fig. 52). Imsiall two capscrews and

crankshaft and camshafi. to establish
the gesrs do not bind or 1nnerfere,'”~';”

Flace gasket in
" position on case cover. Place crankshaft
‘0il slinger over end of crankshafr and
‘install Woodruff key for fan drive pulley

. in erankshafi. Place gear case cover in

. hesitvion and install gear case cover align-
ing tool (Fig. 54). Iastall capscrews, new

lockwashers and nuts. Remove aligning tool,

PULLEY AND VIBRATION
- DAMPER. Heat crankshaft fan drive pulley’
" and vibration damper assembly in boiling:
.-water. Fhen heated, quickly dinstall asgem-
~bly on crankshaft apd install washer and

fan drive pulley nut. Tightep nut to 90- IOG_.“H

1bs/fLt, Toraue.

THSTALLIRG .CORRECTING RODS AND PISTONS

- 1. “Install ‘one connecting rod and piston assem-

..biy dawn through top of cylinder dlock hav
Jing slet in piston towards camshaft side” af'

_..enging. Pistons 'are also marked with an
-.carrow indicating front of engine., Use a pis-

-.ion ring compressor sleeve Lo COBRDTESS pis-

ton rings.and thus eveid possible ring . -

damage,

2. ‘Wipe ‘base ©of connecting rod free of oil and

. dirt, Place bearing shell upper balf in con-
_'nectlng rod base, being sure that locking
“tangs of bearing shell fit inte recess,
- .Llean connecting rod cap bearing bore and
.clean back of hearing, Flace bearing shell
~lower half in connecting rod cap, making

| _Bure fhat tang of hearing fIts into Tecess

‘in cap (NOTE: See instruetions under "Main

“.Besring and Connecting Rod Bearing. Installa-=f-'“

tion¥y,

';3a CDat-bearing'aurfaces with oil, Pull connee- |
- ting rod unio position on crankshaft journal o

and install connecting .rod cap:and hearing.

‘Btruction of rod and cap., Install two gel
-peunds, nsing tension wrench.

Ta - check conneeting rod bearing to crank-

. shafi c?Earance, ‘fellow procedure given for -
- Mplastizage® test., Specified conrectlng rod- .
- 'bearing teo crankshaft clearance is from .0QQ1" .-
ko L0035%. Do not attempi to flle connectlngﬂﬂ”

‘rod or ‘besring csps.

ing remalnlng connesking rods ang p*stonb.

INSTALL (1L PUMP. Place crankshafi and pise
“ton in position for firing on No, 1 piston.
Imsert oil pump- assembly info opening in
C.eylinder block, rotate pump drive shaft so
that tdng in top of s3haft is parallel to

.. 0il pump drive shaft being in proper posit-
don for distributor imstallation, Install

0il -pan gaskeil in place and install 25 ¢ap-
screws around oil pan flange,

-NOTE: BearTing cap can only be installed on
_connecting rod one way, because. of fhe von-

.tlcck1nu capscrews and 1;ghten to 5313 fODt;“~"

(Follew the foregoing procedure for install-.

~engine block, This position will assure the..

“and tighten two capscress. Place one pigce
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_ler cover,

8.

;_gxilnﬁﬁrnbquk.;nt

IRSTALL'CLUTCH.

‘the bk ;s 4oward the rear, -

bezng of Witferent dlameterb

and into clunteh pilot’ bearlngs Hold cluteh

driven disc in ppsition whils. completing
installatlcn 0f8ix mounting capscrews and.
lockwashers in flaﬂge Uf cluteh backzng plate -
: LX. CApSCTeNs securely
‘clips ‘which were .

‘Tight
Removeap_r_

“flat 51de down,

NSTALL VALVE LIFTER ROD -COVE

‘Install clutch driven. dlsc'
‘against flywheel 80 that ‘the. long'pnrtlon wf
Plage. cluteh in -
position on flywhesl. overcluteh driven dige,
Correct. clutch to Tlywheel 1ncatlon is-
~ensured by the two dowels’ in ‘the: Flywheel -
Install two or -
~three mounting cap HBETENS and luckwashers'_
1aosaly. Igsert a clutch alignlng arbor, if
.. ~available, ar a transmission Mein. drive gear -
+yhaft, through- cln chidriven disc ‘hub, spline:

-}ﬁﬁIAEL*CYLixDER*HEﬁa

:@»
-and slign bo
Loerankease,’
Bhift -gaskef.

L PAGE 27

INSTALL HEAD. Plice gdsket on cy}inder block.
] ‘1inder head on .
ito damuge or-
K ) 1y install &l -
and'flat washers, omit~
. ‘for rocker arm assembly.ﬁ
'he gasxet is stamped with . the:
his side ovt™ and must be installed:
ce words ﬂpwﬂrdS agﬁlnst ‘the cyl;p-;

VALVE 'ROCKER' ARM.ASSEMBLY. Insert 13
iin cyllnder head m&he;

_”owels ‘are in plaa_'
mainder. pf. cylznde

coFig. 55w Cy1inéef;head.mountingﬂbp]tj;jgﬁigﬁiggfﬁgqggnpeﬁﬁ'“
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Fig, 56 -

clearancs., (NOTE. Valve clearance should be
rechecked with emgine Bt normal operating
temperature. preferably with engine running
at low idle speec, using & . 035 hardened
Teeler strip).. e

<4y Turn crenkshaft on¢ third revolution and

“‘adjust clearance on No. 5 valves. Working in
"firing order seguence, continne to set valve
of each Gf'the remaining cylinders, turning
erapkshafi one third tLrn after aBch valve

‘pdjus toent,

.BSJINS$ALL INTAKE AND EXHAUST MANIFOLDS. To
< . facilitate instelling the manifolds, arfter
manifold gaskets and piler rings aye instal-

CThiswill permit the manifold to

: anagreus'aqd flut waaher&.'ﬁnen wani-

i3 .*11 furoa ‘manifold out At “top. epough L
‘ty bind against the two capscrews and hold . -
‘manifold in pesition until the front and_3'

rear cApserews can be installed..

foeylinder head.

mpand cvllnder blnck..

_place on.cylinder blsck. Install

T tube - aut. {Fig.’ 57L

NSTALL. ACCESSORIES. Install carburettor,

‘gengrator, distributor and connecting wires,
tarter, Yuel pump, ignition coil, 01l gauge

“and thermostar. SUARNEL BEANY SRR RAEE

Tome PILG ENGINE WITH OIL. After meking certain -

tiat oil drain plug is securely installed,

ed, 'start ‘capserews at each-end of intake

traighit uwp between the epgine head .

iSTALL WATER FOMP. Place water pump gasket
n. position, at water pump opening in front - - .
g Install water pump and fan -~ 7

nstall four capserews and 10Lkmashcrs_”“

. PILTER. Place oil -filter. and new__ : .

}eaﬁed and 2 new cartridge is. .
‘before replacement on enginey,

H”;QL_

gy
ieally ia Fie 56.

PAGE 28

“fill erankcase with oil. After engine has

been installed asnd placed in operstion,
#geain recheck oil level and 1f necessary.
add sufficient 0il to bring level up %o
full mark on gauge.

JINSTALL CYLINDER HEAD COVER. If engine is
ot to he installed at this time, install
rew'cylinder head cover gasket and install

‘cylinder head cover. Iastall three flat

washers and three capscrews o3 CQVer, ehsur-
ing that the three groamets are in place in
the cover bolt holes. '

Engine pil circulation is. shﬂwn systemats

1] .,

Fig. 57
Full Flow 0i) Filter



"”*i'if'-'fiMawMUM FATER CAPACITY TO BE s
7 URUNS BACK 79

321/2 TON 434 6.8,

. 207 QF WHICH - o
SUMP WITHOUT BEC g

-~ VENTILAT) OH.SYSTEN

: '_e”shou?d be.. serv!cedi
Q-mil ervige this unit, -
he manlfoid vacuum line: and TeROVE the-

. ”:.remove and'cleah the'l

o “inch smreet elbowg
-lwhich” cognects thﬂ valve

to the push rou cover.

of ‘H&l_ghi with high " .

pwﬁmeMW%l}"“”

Figs 80 - Crankcase ventilation
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TROUBLE SHODTING

Sstisfactory performance of the engine,

depends on the most efficient operation of all
the three basi¢ sysiems - Elecirical, Carbur- =~ .
etion and Mechanical, ‘Generally speaki ng mobt_.-']
systematic approach to- trouble shooting can be
“-adopted., The chart lists the most ‘Gommon engine
'_Lomplalnts and the probable causes to look for.

engine troubles oceur in that order

For example, when~an'engiga:deyalgps_ﬁgmeu"”

HARD STARTING - Engine Cold
A, Electrical
‘1. Starter cranking voltage too low
"2, Spark plug voltage too Jow
-.3.. Distributer .
.8 Polat gap incoryect (dwelly -
“bs ‘Timing not set gorrectly
" 4. Worn or fouled spark plugs -
B, Fuel '
1, Carburetior
- & ‘Loose choke linkage
~ b Fuel leakage
. Tmcorrect idle r.p.m.
. -Improper idle miztore ..

. Puel Pump

: jh.'lnéorrect'pump Pressure.

_HARD STARTING - Engine Hot . . = .

‘A Electrical

Starter cranking voltage oo low ...
~8park. plug voltage ‘tao. low :L -T-Z'.
CDistributor '

-Point ‘gap incorrect (dwell)..
Tlﬁlng nat set correctly

nled spark Pl@€§“  ﬂ_“..'-

Carburettor

CChoke ‘plates. stuck 'ip clﬂsed p051t10n
Parcolation

. Fugl bowl. float" st ‘too hl“h

Leaking needle and seat a

. Alr eleaner oil level too high
“idle mixture too rich

‘kind of trouble, the first system L0 Suspect

_fﬂand check is the electriesl. IT the trouble is
not located there, go to the fuel ‘system, and
. finally to the mechanical, o

By reference to ithe following chart 4

. .2. Fuel pusp

&.. Not pumping
b, Incorrect pump pressure

©..C. _Mechanical (not- ubualTy g1 fdult ln thlb

complalnt)

" STALLING - Engine Cold

”:A,fg;ectrlcal (1ot nsually at fault 1n thls U

-complaint)

. B. Fuel

... 1. Carburettor

& Sticking choke plates .
b. Improper float level
¢. ‘Idle mixture ton lean

2, Out of gasoline

-+ -Cu Mechagical

. 1. Improper or defective thermostat
- geusing long warm-up

"2’_#??K%?sﬁ@%h&qsﬁzgﬁpﬁsavgr.tuha

B, rue__z.

”'_ V-1,QCa'burett0r

& Choke plates stlcking -
.- h. Idle r.p.ow. too low
oo Ieproper idle wixture
-t cIncorrect float setfing LT
&, Pump stroke improperly set .. .0
~f. Lesking needle and seat - ’

2. Improper grade fuel
C Mechanlcal

1. Vacunh loss pecause of leaks ab 1ntake
U omanifeld

2. Yacuum leaks between carburetior and
manifold
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MISSING - Af Low Engine Speed

A.

C.

MISSING OR CUTTIN

4,

Electrigal

1. Distributer
& Point gap incorrect or varying (dwell)
b. Automatic spark advsnce nol working

2. LowW voltage to sm@mrk plugs

3. PFouled spark plugs

PFuel

1. Improper fuel mixture at idle and
intermediate spesds

2. Imcorrect float setting

3. Inoperative pump -

4. Partially cleosed-choke plates

5. Small particles iof dirt around main jet

Mechaﬁica} L

L. Leaks at jutake manifeld .

2. Test engine Eﬁﬁﬁ“
& Head ‘gas '

b, Valves.
¢, Rings: ' .

ssion

3. Alr cleane iy installed

¢. Incorri kEer .arm -clearance

1 High Engine Speed

1. Distribuzor
g, Point-gap:
b. Auton

neorrect (dwell)
Tk advance not working

2. Low voltage pa;kﬂp}ggs

3. Fouled spark plugs ==
Fuel .

1. Carburettor .
a. Float level sei too low
b, Inoperative pump
c, Dirtin-main jet
d. Partially elosed choke plates
€. Restriction in filter
2, Fuel Pump
4, LOW Dpressure
b, Low volume
c. Restriction in filter

EXGIHE
INTERNATIONAL PAGE 31
C. Mechanical
1.  Test engine compression

P

a, Head gaskets
b. Valves
¢. Rings

incorrect valve to rocker arm ¢learance

EXCESSIVE PINGING - Detonation

A,

C‘

NO
A,

Electrical

1‘

21

Distributor
a, Poimt gap incorrect (dwell)
b. Spark advanced top far

Fouled spark plugs

Fuel

1(

a3,

Carburettor
&. Main metering sysiem too lean
b. Float level sei too low

Low octane fuel

Mechanical

i,

2
3.

Improper or stuck closed thermostat
causing overhsating

Combustion. chamber full .of carbon

Cylinder head not bolied dowa tight

POWER

Electrical

1,

2.
3

Bistributor

a. Point gap incgrreet (dwell)

b, Oui of timimg

¢. Automatic spark adyance inoperative

Low voltage to spark plugs

Founled spark plugs

Fuel

1.

2a

Carburettor )

a, Float level set too low

b, Accelerating pump noi workinpg-

¢. Power or economizer valve
inoperative

d. Choke plates partislly closed

e, Hestricted throttle linkage

Fuel pump

& Insufficient pressure
b, Insufficient volume
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c.

Hechanical
1. Air cleaner improperly installed
2. Incarreat-valve.zgsquggy;a;m:glgg;ange.._.
3. Late valve timing ' o .

t Loss of englne compression - . . -

USES TOQ MUCH FUEL

A.

“Machanical

Flsetrical
1. Distributor
&, Point gap incorrect (dwell)
b. Ygnition tiuming
“Bpark advance inoperative. .
2. Low ypltage-to.spark plugs

3 Worn or-fouled spark plugs

. Fuel

. 1. Carburett01

Float level set too high

b Power-or-economizer valye stuck open T

¢. Leaking neadle or.seat
d. Choke piates not fully open -

2. Fuel pump pressure -'t._qa'. high _:

E .l. Alr cleangr - 1mproperly 1n5talied

&, Restrickion in air cleanar S
b Alr clganer oil - level too-high. . -

'.2{_Valves

"B Insufficient clearance
“by WValves not: seatzng

Worn piston rings

pE. Beated -

Leaking needle or aeat
»-Leaking sccelerator pump
4, Over-choking

'2_3,-Valves

ﬁébrrect'1d1e miztyre - idle tubes PR

PAGE 32

2» Fuel pump hes too much pressure

" . €. Mechanical

" 1. .Yntske manifold leaking

2. Air cleaner improperly imstalled .-

- % -Insurficient clearance .
.:b. Yalves not seating

- LO¥ TOP SPEED

- A, Electrical

}11515trxbutor

& Polnt-gap incorreci (dwell)
by Igritlon timing

'_“_2. Low voltage to spark plugs )

3. Worn 'or fouled spark plugs.

‘B, ‘Fuel .

}. Carburettor
8. Partially closed choke plates
b, Float level set toc low
. .¢. Power system npot working
8. Main metering and power eurlchment
.. jets specified. for: different
] altitude o
. & Resiricted throttle'linkagE'-~-j_
I, Dirt im air bleeds or venis .

2. Fuel pump o
" & Insuflficient punp pressure -
b. Insufficient volume - .- :
c. Restricted filter -

- 'C. Mechanical

1. Compression test -
.- 8 Head gaskets
-_b Valves -

» Rings

.'f ﬂ2,-Air cleaner improperly installed S

A, Resiriction in air cleaner
" he 01l ‘level too high

"ﬂ"'345ﬂ§§t:;ctﬁd.tallgggge'.'-"*""

* OVERHEATING
A Elegtrical

1. Distributer
2, Timed incorrectly
b. Retarded spark advance
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OVERREATING - Continued
B. Fuel
1. Gerburettor set tpp Tean .1
5. Intake manifold leaking .-
s
G, Mechenical
1., Radiator :
"z, -Obstruction inside radiator
B. Alr flow through radiater resurxczed
&. Loose rad;ator fins.

2. Thermpstat defec *x: ftf"

Collapsed hose

1 5R£AK-iH'”

A new or rebuilt. engl e prcperly
broken~-in before maximum performance is de-

Cmanded’
m_'wear”fi

.. her and Quzerer
'-3'and lon

Leaking in yacuum operated accessories = .

PAGE 33 :

; wnen given an opportunity to -
1ts parts by fullowlna the proper.
proceduve, ‘the engine will give smoot~

eratlun w:th greater ecunomy“

For the first 500 Biles hold the vebiele

speed below 40 mile*.per ‘hour. Do not over.

speed the engine to-high r.p M.
’ QLHGGING THE WNGIN& ANY TIMEg']'.”

Ccmlepuhe) during the Iirsnfsao
. is not regomended nar:
. break-in s
. prolonged speeds ‘in excess of 40 m.p . shouidﬁ
" "be avoided for ‘the firs: -
”acceleratlcn up e R 1]

L miles,

u.:_governed “or leg&l llmlp
”__de51red. ‘Howaver,

aad AVOID

Consistent. low ‘speed dr1v1ng (10 to 257
‘miles of operation’
L -the proper way tel
‘engine. Although -

TER Or rgbul?x

500 miles,
. 11

. ﬁfter Lhe vehlcle has heen drlven 500

ated at top speed
ged peripds until i

esn driven ot least
1,000 miles, )
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ClutCh ﬁadel L L L N e R L R B R R N L 2 R I RN AR R i2 A~S-
B 522 A e vaskrsrrrsaienaannsasanranes Silgle-plate dry disc
Vipration Damper ........ f P A i ae s ai e b a A rraariasaaneararaenann wasssser Coil spring

Pressure Springs

Type :a;----.v-.D_.-.E-n..-..n.e;.a.a--a.r-a-'oasa.uav-aa-x.-'a.s_|’tnt»t--nda.!-aeaxlr.,r..-..--.-aa.«a_-ll|1o--n_ CO-‘-}-
Colour Code ,,,. .0 .vvnunn PR T T T T T P £ -1 B KT §

Number USEd T I T O B L T T R T B R S S R N R T N R I T . 16
Free Leangth D B T R T B B L R T T Uy ) ¥ -

Spring Pressure (Lbs.) ...... e ih e Craaearraes I T =1 I I £ 3

At spriog lemgth ... ............ st eeraaaeacnanana N Y 1.5
Nobe: Springs to be compressed to solid belegbt before testing
Nuuber OF RRICASE LBYEIS Lyttt v er s e 6h 1ar 0t s s s v a v st s s 2 srraarsassririraens &

Number of ‘Facings ,,........cu.- I R R L R T T S N
Thickness {Inches) Each Linlnz ........... ... 0aon Cr e bbb s e e e ey - 140 - . 150
Outside Diggg;g:;;;p;hes) P & 1 I R B 3 3§
Inside !}iameter (Inches) ..... R P PI TT TR -1 |+ 7.5.’iu
Adjustment ---»é»:r--m,t,,,l ........ R Ext ernal
Flywheel ?acemggjpﬂvers R ST I P TP Ceeeriereaarrrideariiess 2-1/4 inches

Release Bearimg Lubrication ........., e e e e e Manysl gun

e
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HAFHTERANCE

Descriptlon

The clutch is of the single dry plate trzpe

of Borg and Peck desigp having 16 pressure
springs and 4 release levers,

The levers are adiustable, but being accurat-
ely set by the manufacturer, should reggire no
adjosteent during the life of the driver member
facings. As these wear however, 1t is important
to maintain the recommended clearance between
the release lever plate and the release bearing.

Such adiustment is made at the hydraulic slave
cylinder rod yoke ONLY.

¥allure to maintain clearapnce between the
release lever plate and release bearing will
resnlt in damege to the bearing, and counld
case the clutek to slip, Refer to fllusts.

Bhenever it is necessary to deo may service
work on the cluteh, advantage shounld be taken
of the opportunisy to thoroughly recondition
it. This iz & comparitively short job and will
psoyre gatisfactory operaiion over & long per-
iogd of time, whereas feillure to do this may
pecessitate apother tear-down within a short
time.

NOTE; Illustrations used in this section are
intended to show methods of servicing procedure,
and do rot necessarily represent the actual.
clutch detoils.

Removal

Fhen removing the transmission for the
purppse of gaining access to ihe clufch or for
any other reason, extreme care should be taken
to - support the weight of the transmission nntil
it is completely rewoved so that fthe main shaft
splipes will clear the driven member. There is
a possibility of distorting the driven member
ghich will not permii a free release of the
clatch.

Hew clutch sssewmblies are supplied in 2
compressed state, by the use of four dispatch-
ing staples, one inserisd between each release
lever and the backing plate. These are for
dispatel and storage pRrposes only and will not
respin in place whes the cluteh is assembled to
the Tlywheel. Care must therefcore be taken to
Bee that they do not fall inteo Ehe cluitch, wken
the cluteh attaching screws are tightened.

Wnen removing the clutch from the flywheel,
four gspare staples should be on hand and insert-
ed one to each release lever, as the elight
attaching screws are lpoosened off. Correct
locationef the staples is iilustrated im Pig. 4.

All capscrews should be backed out gradually
$o aveid damage to the back plate,

Driven Member Assembly

The clutch driven member assembly shonld ke
carefully inspected. Facings showing consider-
ahle wear of facings that are rough or oll
soaked should be replaced.

When ipnstalling new facings of the contim~
wous ring type, and in cases where two different
thicknesses are used om eack plate, the thick
facing is imstelled on the pressure plate side.
The thip facing is installed on the flywheel
side. The clutch in ithe Intermational Mark 3
has twe linings of egqual thickness.

Installation of clutch facings on the
cushion type driver meamber is shown in Fig. 2.

A »3209-.331
B 5 1,908-1.931
C & 2,24-2.28 EYE BOLT
I LocK NuT
1 ] AMTA=RATYTLE
BACK L j SRRING

-
RELEASE LEYER
PIA

1
4

5506

E_

Fig. 1. ~ Sectional Yiew of 2" A.5. Type Clutch

Fig. 2 - Driven member.
Fach facing independently
rivetted to the disc
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Clutch Overhaul Remove the hurpishing tool and position the’
bzck plate spacers and fizture srms on the back
#ost service statioms are egquipped with a plate mountipng flanges Pig, 5. Uoepress the
cletchrebuiiding fixture (SE-990 or equivalent), sasembly until ‘the ‘back plate is firmly seated
The following procedure illustrates rebullding: on the surface ‘plate. ’
of a eluteh assembly using SE-990 fizture, )
ezcepl for varistions im retaining capscrews Remove Tour eyebolt nmuts ¥ig. 6. Remove the

and retaining clips, and release lever mounting, four -strap bolts and ferrules.
this procedure applies to sll series clutches. ' o

¥hen an overbanl fixture is wot available, the
hydraulic press may be utilized as described at
the resr of this section.

The back plate and pressure plate are dis-
mantled by selecting the specified spacer plate
Fig. § (dimemsion "A" see specifications) and
Fig. 1, and centering it op ibe Tixture base.

R
AL FETURR -k,

ST OVE

S

A3osE?
Gr2azy #

Fig. 5 - Sgcuyring clutch assembly in overhauw!
fixture.( SE~990)

Release the fixture jaws and 1ift off the
back plate, Fig. 6. Note the. position of the
bressure springs and remove the springs.

Fig. 3 - Selecting proper spacer plaie

— RELEABE LEVER PLATE

Position the clutch mssembly on the fixture g?%ﬁf}gg _RELEASE LEVER PLAYE
and directly over the spacer plate. Compress R RETAINER
the assembly with a burnishing toeol, (cluteh L A

release attschmeat) apd remove the dispatch
staples, Fig. 3.

:b——— BACR FPLATE

ANTI-RATTLE SPRING

A

eéQ}u“FERRULE'FOR_STRAP
BOLT FOR STRAP

STRAP

THRUST STRING

“;{%_

BACK A\ PRESSURE PLATE
PLATES D EYEAOLT NUT
stapLe g B '
RELEASE _ L oow pLare RELEASE LEVER
rorenss A/ TReTANER e
3 7 Bl EYERGLT
LEYER G 851D 7%?“1—RELEAEE LEVER PIH
FLATE e STRUT- '
G.3508 : Fige 6 ~ 12 A.S. Clutch Assembiy

X Remove the four release levers, plns, sirots,
Fig. % - Dispatch Staple Locatien ayebolts and anti-rattle springs, Fig. 4.
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1f a'uester is

A pressure plate that ‘is badly seored,

1ven member

0 ASSEMBLE '-THE:.CLI.ETCH L

: After cleaning inspectlng and replacing
‘worn or otherwise Teulty ‘parts, ludricate and
assemble the clutch es Tollows.

weke. a comparison test- with new = . Dover ox back plate
d'thOhE not-of the same. length ]
. i - "~ Release lever pins

. Release lever plate. -

. . stregs
;checked or 'warped -should ‘be replaced as it ®ill - o _ _
g rform satisfactorlly'aﬂd will damage ﬂhe; .' -4nti rattle springs -

. 2nd plate retaimers

If'the oluteb surfsce on bhe flywheel s mot.
wooth, Lhe-flywheel should be removed, wonnted -

clothand finishing with-a fine
“the burface ig extremely .

PAGE §

Clutch spring

Scale {pounds)

| Ge2028 ' A-22122

Figs & - Chetk springs on SE~1565
spring fester

- Points of Lubrication

PART . AREA ‘¢ BE LUBRICATED .. -

.""'nyEb°1t5 _ - '‘Shapk (Plain End) -

'_;Tatal lgggtb'. o '

- points of contact ¥ith T
- releass. levers. R

- Contact edges B

:ZQQQF%QFfPQiEiS.~"““ - “;

SolLubricant

4 light coating of lubriplate No, 220 ox =
”jequivalent ib recommeﬁaed for the abﬁve palnts,__'“

'f iA§3embT¥'

Lay the pressure plate face. doWRFards on 2 -

V::clean ‘surface.

Place four eyebolts into their respective

__:;socketS, Imsert four release lever pins throngh .
‘the eyebolts. Place a release lever over each
eyobolt at the same time inserting & strut into

position motched edge upwards ss shown in Fig.8.

. Eyebolt nut seats. .
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Place the sizteen thruét-springs on their
respective bosses.

Check the four straps which are rivetted to
the back plate to ensure they are in good
condition, and place the back plate into posi-
tion over the eyeholts and thrust sprinps.

By means of a clutch fixture Fig. 5, or
hydraulic press as inp Pig. 12, compress the
gprings snfficiently to assembly the eryebolt
nuts onto the syebolts.

Assemble the four ferrules and strap bolts
and tighten theseuntil a torque of 15-25 lhs/fi.
is required tc unscrew them. Btake the ferrules
against at least two flats of the bolt head.

With the spacer in place as shown in Figs. 3
and 5, or 1t and 12 the clutch can now be
adjusted, This is done by means of the four
eyebolt loeck nuts Figs. 1 snd & which are
tightened-dr'loqsgnegjprogxessively until the
dimension "B in Fig. 1 is obtained on all four
levers, then lock the nuis to the eyebolts by
staking the nut ecellar into the slot in the
eyebolt. Btaking to’'be mecure and reguire a
torgue of 60 1bs/ins. minimum to unscrew the
puts. i St T

Finally sssemble the release lever plate on
the four levers snd secure with
retainers as shown ino ‘Fig. 4, the centre
portion of the retaimer to be hooked over the
prejections on the plate, and-the ends of the
retainers to hooked ever the levaers. -

LEVER ADJUSTING .
GalGE '
Y

Release. lLever Adjusiment

The relesse levers eBust be set to the
specified dinmensions as shown in the specific-
ations and illustrated in Fig. 1. Dimensions A,
B and €. The lever adjusting gauge, Fig. 10 can
be used ‘for nccurate measurement of the lever
heights. Set the gauge to the dimensions listed
in specifications,

Release the fixture arms and with the clutch
release attachment, press the levers down until
the four despatch staples Fig, 4 can be insert-
ed, to hold the assembly compressed fpor
installation onto the flywheel.

Instal¥ing Clutich Assembly 1o Filywheel

Position the driven member and clutch
pressure plate assembly on the flywheel, using
a stub shofi to-align the driven member. Install
the clotch to flywheel retaining cepscrews arnd
tighten only to a point where the dispatch
steples cal be reaoved,

WARNING: Toeke care to epsure than none of the
staples Falls into the clutch, since they will
drep out of place as.socon as the clutch attach-
ment copscrews gre tightened. On completion of
clutch instullotion there should be four
staples in hend. These should be kept for
futnre clotch overhauls.

/ T
SPATER PLATE

5-2930

Fig. 10 - Release lever adjustment gauge
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CLUTCE OVERHAUL {Where no SPQCIaI flxture  ff '”"

is available)

12" A.S. CLUTCH

The back plete end pressure piate mssembly -
is dismantied by placing the uwnit on s hydrau-
lic press with the spacer plate under the

pressure plate. NQTE: The spacer plate must Dot
extend beyond the ountside dismeter of the

pressire plate. Place =& bar, Pilg. 11, across.
the back plate and compress the asseambly

slightly to remove the retaining staples.

Frow this point, follow the same procedure

as outliped with the speclal clutch fixture

previnubly expla1ned

l -.!-x—u._ea._a.s_s RAM

=) o b " a =)

- \f
]
sncm PLATE‘.

EMSE PL»TE

"I'—-D:sassembiing the c}utch
ydraullc press -

surrace plate, Fig, .

L [ the ressure ‘plate. Bridge %he
‘bar soross. the top ef the beek plate to provide
sccess Lo the four eyebolt nuts.

. SUR!— ACE F‘L.ATE

Hﬁur;w;rﬁqu:;sfgc;AL_j1~ f~-"

] Iw——“--—PREES R__A_!.t_g
_,) .

SPACER PLATE
\ _______,__,..-—’/

= G 2932__'.--
Flg. 12 = Adjusting release levers with
hydrauiic press .

:Comp195ﬁ-th9'ﬁasembly pntil the back plate

' is firmly seated on the surface plate. Usimg -

© the specified thickness specer plate, Fig. 12, =

" will provide the correct dimension from the

" pressure plate to the back plate mownting
|../flapge for the release lever sdjusiment, With
. ..a smwgl}l sguare, adjust the 1evers te; zhe-_u
'.:sp301f1ed dimension.: :

- LUBRICATIO¥

- Eusy clutch operntion is dependent to a
..large degree on lubricatlos of the ciutch
.. release shaff and clutch control linkage, and -
" the -application of p thin coaiing of lnbricant
~bo the wearing sprfaces of the cleteh release .
" -:sleeve. Inspect these points to sesure that - -
~‘there i lubricasi present. DO.NOT OVERLUBRIC- .
- ATE, Use suitable lubricant on the releﬁse;.--
'Z':sleeve.' o L . ST

' ' . GLUTCH RELEASE SLEEVE
_tch assembly in 8! hydraalic AR '
with & -
er plate (see apecifica— .

Use 2 low p:éssure hand gur snd lubricate.

. every 15,000 to 20,000 =miles uzder gorﬁalihm
“conditions. For ungsual "Stop and Go® condi-

ticons, lubricate every 10,000 miles. PO NHOT
OVER LUBRICATE.
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CLYTCH CONTROL

The hydraulic control of the clutech release
mechanism consists of a pendant pedal and
master cylinder group mounted on the windsoreen
belt rail, and & slave cylinder and push rod
group mounted on ithe right hand side of the
transmissicn case. A hydraulic line connects
the master eylinder to the slave cylinder. When
the clutch pedal is depressed the master cylin-
der push rod operates The M/C piston, forcing
fiuid from the M/C via the hydraulic pipe into
the slave cylisder. The piston of the slave
cylinder is thus moved forward., An adjustable
push rod connected to the clulch release shaf
lever has its rear end held in contact with the
regess in the slave cylinder pisfon by a pull
off spring. When the piston is hydranlically
moved forward the push rod moves with it and
actuates the clutelh rglease lever and shafi,
and through the cluteh release sleeve and bear-
ing and. clutch pressure plate levers, ‘releases
the cluteh, .. . : S

BLEEDING THE SYSTEM .
Fill the masier § ..'.er reservolr with
approved hydraul

Conngct a suit
bleaeder valve at-the
eylinder. Open the Bls
turo and insert the:

i the-slave
abour palf a

BUSH ROD -

RETAINING
WALHER
CIRCLIP \

B $EAL
oG, & N wadde s
VAL\'E SPACER
\ @ } s::gei SPRAING' WASHER
N SPRING
T T
RETAINER

)

WALYE

G-2833

Fig. 18 - Master cylinder aroup

FLUID LEVEL -~ -

The fluid level in the master cylinder
rgservoir must be checked periodically. Do not
overfiil but maintain level approximately 1/2"
from the top of the filler mneck, shown in
Fig. 13.

For the hydraulic clutech system always use
low viscosity brake and ciuteh fluid,

PISTON ¥
SEAL %

PISTON | HF

RETLURN : o 1

SPRING :

] . i t
i i '
: L 1 ¢
BLERBER YALVE DLAVE L | Lol
i CYLINDER ) ; ; DUST
i I { COVER
! : \ PISTON '
. . |
1 1
I SNAP RING
N
§
1 r
1
i ()
]
@ 6-5371

Fig. i% =~ Slave eylinder grouwp

ADJUSTMENT PROCEDURE (Refer to Fig. 15)

1. Ensure that master cylinder is filled with
fluid apd the system is. bled,

2. Adjust the pedal stop until there is a
minimum of 7.5 inches of effective movement
available af the pedal foot pad,

+ '3 Rempve the clevis pin-and adjust the push

'rod Foke until ihe hole in the yoke is 1/52"
‘forward of the hole 1in the actnating lever, .
-when the push rod is held forward - agalnst
the waster cylinder piston.

4 Replace the clevis Din, and secure with a .-

Csplit pin. a

ACTUAT ING
LEYER j’
‘PUSH Roa' SYe] H| - YOKE
‘“; ELEVIS PIN
s PEDAL STOP
] =
Js

MASTER
CYLIRDER

CLUTCH pEDAL

G-55i2

Fig. 15 = Master cylinder and clutch pedal
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HOSE To YOKE. - -
W/CYL IRBER ACTUATING ROD NUT CLEVIS RIN. L ‘Remove Spring retainmer, spring and valve .|
. sLEgDER SN ; . &omplete. Detach the valve spacer taking care
! ! [ 1 of the spacer spring washer which is logcated

.. unpder the valve kead. Rcmove the seal Erom tha'f
L valve head. - _ .
RELEASE - . .

Bzpmine a1! parts espeeianlly the sealis for

©OWeAr ord*stortlon and replace. w1th new | parts_~

._5ﬁAFT'_' "f
CLEVER .
CYLIKDER L
SPRING.
FORWARD o
.
Gl _RELEASE
aELEaSEm““/ - BEARING .
FLATE '
CLUTGH —— CLEARANGE 1/&

5-5513. ‘LEver T
© Figs 16 - Slave Gylinder ﬁdjastf&ai_j.

AQJSSTMEKT PROCEDURE (Refer Flg= iS)

1. Wahook the spring.

2. Remove the clevasxplnl""

3. Hold the release shaft lever rearwards to . .
“-ensire ‘that the release bearing. is- restlng T

apgainst the clubeh. release plate‘

“Lossen the rvoke nnt, and adgust ?he Foke
‘maptil the clevis pin hole  im the yoke is
$/82 forward of the Role in the release
bhaft igver, whenthe pctusting rod ig pushed

aplaﬁe aid pin 4o the clevis pin, ti
-ha youe nut, -and heok up the Spring.

where neCcssary

- ABSEMBLING

Beplace fthe valve seal so that the flat =
sids is correctly seated on the valve head. TnL__

..-#sprimg washer should then be located op the
. -under gide of valve head Deing held in position -
- by the vslve spacer the legs of which face
Lowards the valve seal. '

- . return spring cemtrally on the spacer,

-Lhe spring retainer into the sprimg and deprass -

Eeplace the plunger
ingert

#ntil f{he valve stem engages Lthrough the

- elongated kole of spring retainer making sure
" the stem is correctly located in ithe centre of

" it, Check that the spring is still central on

- ‘face of plunger.

the spager. Refit new plunger seal on to the .

‘Dlunger with Fflat of seal seated againsi the
Ipsert the reduced end of -

-plunger ‘into the spring retainer until ‘the .

. retainer engages under the shoulder of
- plamger,
... sesl inige
back “into the slave’ cyllndar &3 fa* as it o '

ttghten S

HOYE: -“T:-e.*.rxe adjustments will ensurs that the - .-

‘gleorence betwesn the Telecse. bearlng cgd_j'

‘release plote is correct..

- arrect cluteh contrel ddjustment,

“DASUANTLING MASTER CYLIDER (Refer Fig. 18)

LA tha fluld.

e be removed. When the push

pe. expesed. Remove the

plete.

eaé af the ‘plunger.
_.d eft ti‘.e 91&3“9“ f‘epress

BLes ts sllau thraagh elongated hofe ot SpriB“
revainer thus releasing tension of spring.

sconnect the pressure. pipe uniom Trom the . -

-hder is identieal to the master cylinder,
nlded that ithe order of aSbembly shown in Fl »
-.15 followed : .

"Pull ‘back the _rubber ...
remove the circlip with. s pair -
. The push rod and retair- Cod

""1ips in the bere.
_.dlshed slde of washer urder the spherical head
. -.into the oylinder followed by the circlip whlch_'
: e kin &

"WARNING: Free pedal movement is me gu;de ta : ::Engages into groove machi ed 1n cyllnder Bo .

‘0il 1o the clevis pins once monthly, )
If topping up is reguired -

Press bowe the retainer.

/§roove on the plunger as ig Fig, .13,

Smear the assembly well with brake fluid,

"and insert the assembly intc the bore of cy*xn- -

der valve end first, easing the pleager segl -
Beplace push rod with the

Replace the rubher dust. sover and refit tha~~

':_' cfllnder to the chessis.

'Dism&atllng and assembling the siave oylin-~ =

14

d'the plumger wich seal ..
The assembly can ftijAjﬂfENAECE

“fMhe

Witk an oii can apply two or three drops of

"fiuid. level weekly.
more fhan oRce 3 monRth examine system for
leaks.

e
Plags. eng -

pron-

Chack -
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¢en wsed -in place of fhe conventismal'pipe plug, te
Yes'which way be present in - the:-lubricant.
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ME, SHIFY .BAR
SRIFY BAR DUSY
1/2 SHIFT BAR POPPET

SPRING, POPPET BALL

CHAR, SELOND AKD THIAD SPELD
Sﬁ!rT
GAR, FOURTH AND DRIYVE SPEED

7

SHIET BAR WHST
‘354, SHIFT BAR JNYERLOCK
SHIFT BAR INTERLOCK

i0. BAR, FIRST AND REVERSE "EPEED

SHIFY

. BLOCK, FIRST AND REVERSE SHIFT

12, SCREW, SHIFT BLOCK AND SHIFT
FORK SET

53, "BEAR NG, MAINSHAFT PILCOT, ASSY.

5

4

. FORK, FOURTH &4ND DRI(VE SPEED

FE-FCR (% QR

e

SHIFT -

5. FORK, SEZonDk anND THIRD SPEED
SHIFT

§. FORK, FiRSY 4HD REVERSE SPEED
SHI#T e

V. MATNSHAFT

8. SLINGER, OiL. MAINSHAFY JEARI\G

9. SPACER/ZEAR

0, . MAINSRAFT BEAR NG

1. BEAR:NU4 MAINSHAET REAR

2. GEAR, MAIKSHAFT, FIRST SPEED
BLIDING "

3. RING, SMNaR, M&INSHAFT SECOND - -
SPEED GEAR - L

4.

WASHMER, THRUST .

Fig. 't - T~85 Trénsmission {Exploded Yiew)

25,

23,

3.

i

33.

34,
35,
360,
37
3a,

440,
A1,

Az,

iy
.45,

48,

47,
48,

s,

‘GEAR, MAINSHAFT SECOND SPEED
CRING, W/PING, SYNCHRONDZER

YT INMER REAR

GPRING, SELIDING GLUTCH
TIN, SERING
CLUTCH, sLibing, 4/ FIRS Ang

SPHINGS

RING, W/PINS, SYNCHRON{ZER UMNIT.

iNNERE FORWARD
RING, SYRCRRONIZER UNIT OUTER
5TQF .
GEAR . MAINSHAFT THIRD SPERD "
WASHER, THRUST, THIRD SPEED
BEAR .
RING, SHAP, EXTERNAL
GEAR, MAINSHAFT FOURTH -SPEED
RiNG, DUTER STOP

SYNCHRONIZER, FRONT assy.
GEAR, MAINSHAFT CLUTCH

RING, SNAP MAINEHAFT

‘BEARING, LOUNTERSHAFT FRONT
VASHER ,COUNTERSHAFT FRONT
BEARING

RiMiz, SMAP, COUNTERSHAFT BEAR

GEAR, COUNTERSHAFT ORIVE
'SPACER

COUNTERSHAFT GEAR

GEAR,,COUNTERSHAFT FOURTH
SREED

GEAR, COUNTERSHAFTY THiRD

T SFEED

KEY, WOODRUFF

COUNTERSHAFT

BEARING, COUNTERSHAFT AFAR

NUT CEOURTERSHALT REAR BEARING

GASKET, P.T.0.
COVER, W/SEAL "AND BLISH

‘BEARING, REVERSE 1DLER..GEAR
GEAR, REVERSE IDLEX
. -BPACER,

REVERSE. |DLER -GEAR
" BEARTNG

1.0CK, REVERSE [DLER GEAR SHAFT
'SHA.., REVERSE iDLER GEAR

GEAR, Malk DRIVE

"BEARING, MAIN DRIVE SEAR
‘NUT, MAIN DRIVE GEAR EBEARING
SEAL,. DIk HEARING RETAINER
EASKET, SEARING RETAINER

RETAINER, W/SEAL, MAIN ‘GEAR
SBEAR I NG

BING, sNAP, EXPANSTON PLUG
CPEUG, EXPANSiON,

COUNTERSHAFRT .
FRONT BEARING

CASE, W/PLUG, TRANSMISSION
PLUG, FILTER ‘

COVER, F.T,0, OPENING.

OFEN NG

PLUG, PIPE, ORAIN

WAINSHAFT REAR BEARING
PG, SPEEDOMETER OPENIKG

SEAL, MAINSHAFT O1L, ASSY.

GASKET, WMAINSHAFT REAR
BEARING CQVER
PLUG, FEPE SLOTTED

. GASKET, SHIFT BAR HOUSING

MOUNY ING

WUT, COMPARION FLANGE
.WASHER. CDMPAN!ON FLARGE

-NHET

GegOIg-A
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.
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. WASHER,
NUT,

. LEVER,
. WASHER,
. BASHKET,

. PLUNGER,
‘WASHER,

BRACKET, SLAVE CYL. AND SHAFY HOUSING
SPRING, CONTROL LEVER

WASHER., CONTROL LEYER

CAP, CONTROL LEYER - !
LUBRICATOR -
BLOCK, SHIFT CONTROL LEVER
LEVER, AS5Y., CONTROL
HANDLE, CONTROL LEVER

ROD, ASsY., THANSMISSION CONTROL.
BLOCK, SHIFY LEVER

FLAT

HEX .

FIN, COTYTER

RETAINER, CONTROL LEVER SPRING
SPRING, CONTROL LEVER

COVER, DUST, CONTHOL LEVER
WASHER, FELT, CONTROL.LEVER

RING, SHAP, PEVOT BIN
HOUS NG, CONTROL LEVER
PiIN, CoNTROL LEVER PiveT
SHIFY

HEX., JAM

LOCK e
SHI1FT FINGER
CONTROL LEYER HOUSING
LEVER, CONTROL

PIM, CONTROL LEVER SPRING HETAINER
REVERSE STOF

PLUNGER

RETAtKER

RETAINER

SPECT AL

NUIT,

BOLT,

SPRING,

RENG,
ROLT,

Fig. 2 - Contral Lever, Shift Lever and Housing

DESCRIPTION

Fig. 3 = Transmissi
(Externst¥i

)

Fige 4 - Shift Diagram

QPERATION

§ooemnnn 15
A -1

Firﬁsi Second
spee speed speed
forw_'f_l_z_'d forward et fo?wa:d

. Fifth

. speed speed-
G-9604 forward

fg;ﬁg{d ﬁ

The T-35 tramsaissions imcorporate synehro-:

The Model T-35 transmission has five speeds
forward asd vne reverse. The fifth speed is
direct. Fig. 4 illustrates the shift disgram,

sizers on the-wainshaft to provide s smooth
silent shift, The first and reverse gear {23,
Fig. 1) is nos-synchronized. o
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Fig. 5 - Synchronizer Ppsitions with
TraBSmsaslon in Heutral

Eith'the-transmibhich.contrcl lever in
neutral position, the- allding ¢luteh of ‘the

front. (4tk and 5th speed) and rear (2nd and 3rd -
speed) synchronizers is as-shown ia Fig. 5.

This nllows the main drive gear {56 Fig. 1) ta
turn 1ndependently uf the m&lnshain (17)

B 3 - Positions With -
Transm;SSIQn in Second Gear

C¥pen shifting from first to second gear, the

dri?ing Xorgue Irom ithe mzin drive. gear passes

. -pressure of the shift fork (16, Fig. 1) on the .
“.synchropizer slidinz clutch (28), moves the
.clubch against the shoulders of the fhree pins
- -extending from the inmer stop ring (26). This ...
o pressure causes the ianer stop ring to press -
" 'mgaipst the second speed gear (25). The turm- - -
~ing speed of ithe synchronizer assembly will -
" become egualized with the second speed gear., As
‘soon as both .units are torping the -same speed,
- ithe pressure of the shift fork will comtimue %o
" completely engage the slidimg clusch with the
.second speed gear (Fig. 6), The driving torgme.
. is thereby delivered through the synchrogizer
' s1id1ng cluteh snd on ont. the mainshaft, T

. 'Yhe -actien ipvolved in delivering the torgue . -
from the main drive gear to the mainshaft third -
-8peed gear -is much like the action described
. " previously for the second speed gear excent ..
~that the sliding clatch (25, Fig. 1) is moved - .
..-forward (Fig. 7) against the three pins exten-
.. .ding from the ipner step ring (36). The innmer
- stop ring is moved against the outer stop ring
- {31) which is comstantly meshed With the third
“speed gear (32), As soon as the sliding clutch -
“-and the $hird speed gear are turning the same -
- speed, the shift fork pressure completely ea~
~g2ges ‘the sliding clutch with the. tnlrd speeu.“
.BRAT,

thromgh-the cenntershaft (48, Fig. 1) %o the

mainshaft second speed gear (25). However,
s1lightly prior to the actusl gear change, the

Fig. 7 - Synchronizer Positions With
Transmission in Third Gear
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Fig. 8 - Synchrenizer Positions With
Transmission \in Fourth Sear

Torgue delivery in the fomrth speed forward
is similar to the second. and third speed except
that the rear synchroulzer is in a neutral
position while the sliding clutch (37) of the

front (4th and 5th speed) synchropizer 'is moved

toward the rear of the ‘mainghaft
igner stop ring (37, Pig. 1) meved. 2gainst the
outer stop ring (86) which ‘is.constantly meshed
With the fourth speed gear (33).° “Fie Dressure
of the isner stop ring against the. outer stop
ring correcis the speed of the fourth ‘speed
gear with the speed of the sliding clutch. The
sliding cluteh which is constantly: meshed with
the mainshaft throuzh the cluteh’ ‘gear {38} is
then engaged with the Fourth speed gear by ‘the
shift fork (14). They gue is then delivered
through the synchrood

shaft,

.

(Fig. ‘8). The

Fig. '§ - Synchronizer Positions With
Transmission in Fifth Gear.

Zand on ‘oni ‘the ‘malm-.

When the control lever is moved from fourth
to fifth gear the shift fork (14, Fig. 1) moves
the sliding cluteh (237) forward and agauinst the .
three pins of the inmer stop ribg (37). The
inner stop riag then presses against the. guter

5top ring (36) and begins to egualize the speed

of the main drive gear (56) with that of the

-81iding cluteh. As soon a8 the speed is equal-

ized the shift fork completes engagenent of the
sliding clutch with the mwain -drive gear (Figz, 9).
Since the sliding clutch is constantly meshed
With the cluteh gear (38), which is splined to
the mainshaft, the torque is carried by the
synchronizer: to the mainshaft. The countershaft
{48} bas no Tuaction in delivering torgue when
Lhe tramsmission is in fifth gear. It is csrried
through the transmission by the mainshaft itself;
hence the fifth speed forward is dirent.

0 {SASSEMBLY

CONTROL LEVER AND SHIFT BAR HOGSING

Place control lever in neutral ppsitian.
‘Remove nine bolts and lockwashers :from shift -
bar housing and lift housing and gabket Zrom .-

top of transmission.case, (Fig. 10).

HET COVER

B

Fige 1¢ ~ Removing Shift Rar Housing
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LEGEND (Fis., 12}

T RAD, ASSY., TRANSHMISSION CONTROL. .
LBOLT, SFECTAL

. BLOCH, SHIFT LEVER

" WASHER, FLAT

CHUT, HEX.

“PiN, LOTYER

RETAINER, CONTROL LEVER SPRING
SPRING, CONTROL LEVER

CEOVER, DUST, COMTROL LEVER
‘WASHER, FELY. CONTAOL LEVER
URINS, BNAF, PIVOT PIN

HOUSING, CONTROL LEVER

PN, CONTROL LEYER B1YOT
LEVER, SHIFT

HUT, Hex. JAM,

" WASHER, LOCK

BOLT, SHIFT FINGER

GASKET, CONTROL LEVER HOUSING.
" LEVER, CONTHOL

"PiN, CONTROL LEVER SPHING R:Talﬂza
"PLUNGER, REVERSE " sToP

. "GPRING, PLUNGER

23, WASHER, RETALNER

A4, RING, RETAINER

L N

NeOOEIRE RN = OCB LB EN-

P T T ettt i 1 ot it e

- Remove transmlssion control rod asgembly {1)
~ from econtrol lever (19).
) Take out four bolts securing control lever
-Bousing 'to shift bar housing and ‘1ift off
epntrol lever housing (12).
E Place control lever housing in vice and
- remdve control lever retainer pin (20). Remove ™
- .-retainer (7) Bpring (8}, dust cover (%), felt
- -washer (10) and spap ring (11). Take out pives
-pin (13) and confrol lever (320).
ke Ramove shift finger bdolt {17y from control
- "lever housing. Take retainer ring (34), washer
.. {23), sprimg (22) and plunger (21 aut of - Snlft__”
-Tlever {14).

FEFT

B

':Fig.:i2-~ Control Lever Housing. Assembly - _
T (Exploded Yiew) Fig. 13 = Removing Peppet Springs and Balls
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to Fig, 1.

Remove. poppel springs-(4) and poppes balls
{3) from sbhift bar bousing (1), See Fig, 13,

NQTE: The ‘'short poppet.spring is for the first '_ L
5§ppg§*5hift,rail.'Ramove,lcek.:_w
serews (12)-Lrom first and Teverse speed shift

and revers

, 15 apd 163,

eed. sh;*t rail Qut{*ﬂ

PEEDOMETER'” BN

Ja;nshaft Rear Bear1393 _j;*'

Retainsr

PAGE §

‘assembly foward Tear of case

Duller an_
as bhown in F

expase ‘mainshaft rear bearing.

i Iastall & suitable bearing

il eariun {21) from wainshaft (17),
"

.Lift'ma1n dr:
also ma1nshafr_pw?o

:"afjg,ﬂ16 ~ Removnng Maln Dr|ve aaar Bear:ngn

-b@ar;ng_fls) out thra
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MAIN -r:gés.ug GEAR

SLIDING CLUTCH

AR DRIVE: INNER STOP RING

Fig. 19 - Removing Front Synchronizer
Assembiy

~-Fig. 17 - Removing Main Drive Gear Remove retainer ring (28) and mainshaft .
' ¢luteh gear (38). NOTE: §hen reassembling .

Lift msinshaft (17) and gears out Lhrough - ‘mainshaft clutch gear (38), blace oil grooves

top of ease (64), tilting the front end upward . ~toward rear of mainshaft, or next fourth speed

and leaying the first znd reverse speed gear . .gear (33). Slide fourth speed gear off main-

(22) 'in the ease (Fig. 18). © ... shaft (Fig. 20).

SECOND AND THIRD SPEED [REAR!
SYNCHRONIZER ASSEMBLY -

A MAINSHAFY FOURTH-
' L. SPEER GEAR

FIRST AND REVERSE . .- RETAINER Rl VAR

SPEED. GEAR o o Y

FOURTH AND FIFTHE 5P£ED (FRON

- CAVICH GEAR

Flg« 20 ~ Removing Mainshaft . Fourth
) ] o o ] Speed Gear
Removing Mainshaft Assambly _

. Remove mainshaft third speedfgcar retainer
OTE' _Durm.“ re._.sse_mblr R” $Lamned on ring (34) and thrust wasber '(33). NOTE: Buring -
-shenld face Tear of cass.

‘reassenbly of thrust washer+{33), place oil

‘Erooves toward Tesr of maimshaft, or mext to

Blide front (4th and 5th speed) synchronizer third speed gear. Slide maimshaft third speed
assembly off mainshaft (317) ss shown in Fig.1s.

gear (32) off maipshaft (Fig. 21)
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THRUST WASHER " -
.

Fig. 21 -RemQV|ng Maznshaft Third Speed- bear'

Remov ng Mainshafi Second Speed
T Gear

g _:'(55)
'-”1]u51ng_SE

Remove Toar. (an.and Brd speed) Bynchro~-f"
Fig. 22 . -

'3Fig,}25j? ;jf;1ag§0ut“R¢verae']dlﬁF

PAGE !

' Remove the bnlt and lagkwasher from the-

'fjgreverse idler shaft leck plate (54) and remove.

Cloek” plate rom-slot in reverse -1dlér spaft

everse ‘idler shaft ont -of’ case 
1879_Pu119r~5et_(F1g. 24)

‘Bearings
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Fig, 26 - RemOVJHQ Ccurtershaft and Thrust
e e washer T

D ive'acuntershaft assembly“taward rear of

48} from cnuntershaft (48)

.Kél} Bee Fig, 28,

Poe couutershaft front roller bearing (40)_]:"
ds disassesbled by removing the connfershaft .
‘expansion plug seap ring (§2) and drlvlng the j_~'

on plug {83} from the ease, -

'énd third speed geaT (463 from countershafi

- REASSEMBLY

Attach a sultable puller and remove .
Liff .

opstershatt front roller: baazing (40) o

_GLEANING, INSPEGTION AND REPAIR

After disassembly, clean all parts thorough-

_i'ly with B cleaning solvent. The transmisgion
.- case should be washed before reassembly, Re— 
E place 21l oil seals and gesSkeLs, :

Bearings should be washed in a pressure

. bearing washer, Be certain that a1} ball bear-~ .

‘ings are a press fit on the shafts snd that the

_outer races of these bearimgs Fit tightly -in
- % heir bores, Check all bearings for defecks and

replace if necessary. Examine teath on - all gears

. .carefully, Cracked or chipped teeth, or spois
_-Where case Rardening is worn through renders
- gears uniit for further use. Tmspect splines .on .

mainshaft and main drive gear for evidence of

 wear. Check first and reverse gear to see-thaf -
-it slides smoothly on the mainshaft, Iuspect

.. malnshaft thrust washers and if wora to permis -
”-:excessive end play, replace them. Check re-

verse idler. shaftgand rﬂller beailngs, replace-

.. 3L worn.

Reassembly ig essentlaliy the reverse of'g

.. DIBASSEMBLY.

- NOTE: "The four hole plugs indicated in Fig. 8.
. are for plugging purposes ealy, If removed they =
."ghould be cocted with a suitgble sealer and -
: - .screwed in flush, then. secured by stuking . ”._“'
BLF. albo TEROYE front hearing thrust Wabﬂera-ﬂ“. : R

AR . o . LUBRICATIOR

All roller besrings should be dipped in

. transmission lubricant before reassembling, .. -

For initial filling, 7111 transmission With

_'~ prcper lubricant. uptil iv rums out filler bole
'; $heB replace plug. Refer to Section'B{fp;ﬁ:
. -eorrect Lubricant viscosity and -fype.

A% each chassis lubrication or 1,000 mile

. interval, imspect transmission for oil level,
rplate ~-Fill as necessary. Draim and flush every

ear. (43), ‘spacer- (44), ‘fourth speed gear (45)_f1fu
- the sprzng and autumn._n"“-

10,000 ailes or twice each year._p:eig:ah;xvin§ 

{48) . Bemove Woodruff keys (47} from counter- e

shaft. NOTE: Iz resssemdling, Dew snap rings
should be used throughout the unit.

Lubricant capacity is to 10 iwmp. pints,
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T4 H. MODBEL

Drive Gear Bearing DR PP SR TP SR
. Betadner. to Case - o

Cﬂntrol LeYer¢50u31RE B T I TP SN AU ey l- .
. o 8hift Cover - . T T

‘B.2.0. or'P.T.0
Coobo fase.

pefore taking torque wrench readings.
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LEGEND T8 Flg. 1

TRARSFER CA3SE

1 ‘BOLY, hex-hd., '3/8 UNF % 1-1/4
WASHER, lock, 3/8 med.

SPACER
. ‘BHAFT, F.%.D, and P.T.0.
. BLEBVE, sliding
© . WASHER
.. BUSH, gear
‘GEAR, P, T
SPACER

&

8. Shaft. w/BUEH

o A TR RN

mw

CONE, ‘bearing, =zsm. (TINMKEN 527)
CUP, bearing - (TIHKEN 522)

10 SHIM, set, P.T.C. shaft

.31 COVER, P.T.0, and F.W.D. shaft -

33 BOLT, hexehd., 5/16 DNF x 1
o WASHER, lock, 5/16. med,

SLINGER, nud
WASHER, retazining

: PIN, cotter, 1/8 X 1- 3/4[f“-"
T8 NUT, hex., slotted

19 RING, spacinmg, P,T.0. .shafs .

200 SPACER

. _CONE, bearing, asm. (TINKEN: ' 5298)
'JCLP bearlng (TIMKEN 822y

Rt GEAR, layshaft

42
" az
L S
.48

BEAL, 011, 2-3/8 X 8-3/8 x 3/4 (FLABEAL)
. FLANGE, - coupling, - i 3/4" shaft T

_AL, 0il, 2—9/16 3 3-3/2 x- 3/4 (FLASmAL)
FLANGE ccup‘xng, 2" bHAFT L

[ T
13
© 35

38
BT
a8
-39

R 1

41

47

.48

48

50

Bl

-53

_BHIM, set, lay shaft
- BPACER, lay shaft
-HOUSING, speedo gear
“WASHER, retaining
‘GEAR, speedo drive
BPACER, P.W.D. shaft
CBHIM, set, P.¥.D. shaft
‘CASE, traasfer, machining, -asm.
GEAR, F.W.D. shaft, asm.
- QASBKET, cover to transfer case
" .GASKET, .cover, P.7T,.0, and F.W.D. shaft
FLANGE. coupling,. 1-3/4" shaft -
‘GEAR, . layshaft i
‘BPACER, bearing
‘8HIM, set, ispui - shafi
-BHAFT, input
- GABKET, cover, input shafti
- LOVER, inpui shaft

BOLT, hex-hd., 1/4 UNF x. 3/4 '

| WASHER, lock, 1/4

HPACER, companion flange _
HOUSING, bearing inpnt shaft

" CONE, bearing, asm. (TIMKEN 623)

T-CUP, vearing (TIMKEN 512)

. 'T54 ’
R -

.-755 -

:T: 57

~ .GABKET, input shaft bearlng haus1ng
- BUSH, spige: bearlng

UIQngﬂn“Elsfgﬁ-Skﬁfi.;

' SLEEVE, pinion, speedometer.

 ~.GEAR. driven, speedometer, asm.
' BUSHING, speedo driven gear

- BREATHER

PLUG, sq-hd., 2/4 dry seal
MAIN COVER
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TRAMSFER CASE

The transfer case has been designed to
provide driving power to the front and rear
axles at suitable ratios to cocpe with a great
variastion of operating conditions, from high
speed road transport to cross country treking
through sand, mud,
8 teep gradients.

Ratios are as follows:-

Rear Wheel-Drive (RWD) High Ratio 1.0 : 1
(or four wheel drivej

Power Take~Off (PTO) 2.0t 1

Four Wheel :Drive . -ﬂf-LovaQt;n._zﬁﬁ i1

High Ratio
High Ratio
Low Ratio
Power Take- Off

s attaghed to
drive -shaft
he R¥D shaft
nstant mesh

ASSEMBLY-
Step by
is cleariy.-

he-trapnsfer case
hapter, from which
an be readi}y

1aad1ng SDECIfled.
pad-ls specified in
of: ‘shiws old bear-
the original

terms. of “dac
ipgs wust b
thickness of ‘shims

¥here prelnz
deflectinna
bearings shou
tior i.e. Pre

gpecified by housing
ffsrential bearings, old
mbled with no deflec-
thont clearance.

A - input_Shart and Houssﬁg (Banch Work)

1, Press-thefbearing cups into housing (B2}
hErd up to the shoulders of the housing.

noulders, river fords and-

flt far further

2, Press the inper bearing cone opto the shaft
(4T},

3. Assemble the bearing spacer (45) and suit- -
able shim stack (48} over the shaft, and -
prTess on the outer beariang come (21).

4. Assemble the spacer (531) and coumpanian
flange (43), washer (16) and net (18} and
tighten {his nut to the recommended torgusg -
ioeding of 200-~250 lbs, ft.

5. Hold the housing (52) in a vige and check
the preload on the bearings as shown in.
fig., 2 on page 4, (This check must be .
carried oot with seals omittedy, h

The correct preload should give 2 neading::
of 2-1/2 to 4~3/4 1bs. on the secale, which’

is eguivalen® to a turning torque of § to 12"
ins/1bs. L

If the reading on the scale is not within.
these limits, 24dd or remgve shims from the ..
stack (48) until the correct'laading.iaf
ehtained. N

6, Press the combination seal assembly {14}
into the dinput cover (48), until it.is flush
with the outer edge. '

NOTE: Leather seals should be soaked in eagine .
0il for a mimimuan of 12 hours prior to use.

7. Assemble the cover. on the hauslng ‘with
gasket (48). -

8. Assgmble the companion flange (43) washer

{16) and aut (18) and tighten the mut to the:
recommended torque loading of 200-250
ft. lbs., finally securing fhe aut. W;rh-aﬁ
cotter pin {17}, R

B - Front Wheel Drive {FWD} Shaft-{Bench Work)éfi

1. Place ong of the two thin spacer washers (53
over the splined end of the shaft {3) foll~
pwed by the smaller of the ©¥o gear wheels:
(40) engagement dogs first, nearest- 1ol
washer, The washer can be'usad“eiphﬁ:fﬁa '
round, e

2. Assemble one of the thick thrust washe&
{8} (ﬂlther way round).

3. Press on the bearing cone {8).

4. Assemble the cluteh ring (4) on the shafl:
{either way round).
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5.

8.

Repeat 1, 2, 3, onthe plaln end of the shaft

Ausembls the speedometer driving gear spacer

(87) and press o the gear {38) locking it”ilf
to the shaft with the larger wasner (35)._ __:

) o . i{
T the layshaft {30).

soerew {1} and sprlng WAsher,_

C - ?n?ﬂnn Shaft (Beﬂch:ﬂprk}

ll

2, ‘Place the thin thrust washer (§) over the:

Asgemble the smalliest diameter apacer (2)

of the plain end of the shaft {3) and Dress.-'

-on the pearing come (8},

3;spliuad end of the shaft followed by the

-on. the ahaft.

3
using the larger of. the W0  Eear wheels (88}'-'

-"32:

Y
”.7between thn

Assemble the thick thrast washer -(3) ana_n_i
Dress on the bearing cane (9)._ e

D.~ Layshaft {Bench Work)

Press the bearing cone (9),

Assemble the small gear wheel (31), spacar

[{33), and large gear wheel (44) on the shaft .
. {the gears csn be placed either way round op
_ the shaft) and when they are in place,
'shaft ‘and gear assemply will
“the wrong. way round.

the -
net assemble -

3. Press on-the:qﬁher.bﬁaring:gpne-(9).-"
_gear whee}l '2nd bush assemply (7} with the | '
epgavement dogs toward the matlng dog teeth_-

Ensure that the spacer h&s no esd fluat ”L
geRrs, i : a

Fig, 2 -~ Ghecking input shaft adjusiment

-onto-one end of
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E - Output Shaft (Bengh Work) ©

1. Assemble the thin thrusy washer. (5) o the”7_13*“

splined end of %The shafy (93);

2. 4ssemble the large gear (28) mnd bush

assexbly with The dog testh toward: the3:'”
wating dog testh-on the shalt. :

3. Assemble the thick thrust. hwuher {20) and 'ftL;_

press on the bear ng cone. (

F o Assembly and Adjustment of Shafis
1, Bolt the P.T.0. 2Rd F.¥.D. covers 56 and 11
ﬁjan the main cover- {62),_§$iag.g§ska;s_g}_guﬁ_“---

2, Bolt the spacial*plate:k?igs. 4 amd 5) over
" the layshaft uwpening-at the front of the

"mzin case (39) ‘With gasket in DQS‘thn as.f.u-"'

shown in Fig. 8§, page. ne“'

3, Press ths bgaring cups lnto Lhe main eover
. from the ingide ensuripg- that they se&* &ard..'”
ageinst tzv_shau;derb,"” . RN

4, Fresgz the besring cups inte ithe mein case.
Cruntil they ave app;pzlmateTy 3/8 qnch be‘aw._'
”;the machined ?aue,”“_.~-, ' :

53%5“1-ﬁf'$henLayshgft_f'33” I

8 shaft in zhe case “and - nclt the

owels are in place ("ﬁ“

13 1he. cnver.

Flace- the TERY- layshaLt .eover (2§) in
pasitlion and draw up the bolis evenly until
the gesr drags slightly ‘when ‘turned by band.
Row-measure. the gap between fhe cover face
apd the case.

just the layshbafi it is wecessary to .

pressed inte the case. apd ark_3-”'“"'

“Fige 6 - Assemb%1ng shift rod
e assembly intc case .

.~ Yiew from input side
‘transfer case

Fig.;
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5. Remove The cover: and repTace it wzth suffic-
- ient shims: Lo take up the gap 'measursd in
paragraph g 4nd t1ghten Lhe bolts. (Fag- 14}-'

rgd whlch Wil then

b the r;ght and 10ck the
6. Rap fhe front end ‘of ‘the shaft to ‘8gat the - .

cups The gear should “_1;1
not, “eadjuht» T

0. Btarting flom the neutral positicn aﬁaln,-
’ o S ombyvements. ho the lefy Wwill be 51m11ar tu the
7. When rapping the shaft, ensurs that the . . ‘right hapd movementsp

sleeve has no end float otherwlse o false " .
reading will be ‘obtalned, - T

‘1f -the movemsni. of the shift rods ‘is not

' s ... ‘free examine woviag parts for burrs or foreign
8., Add .041 o ’OGS of ‘shims apd replace the - - .matter. Burrs should’ be Tenoved with a fine:

shlms -and cover and agaln sea _ﬁe_cup by f [-ﬁtone. The travel. of ‘the Tods is appru\lmace?y

‘Tapping . ".3/4 inch eseh ‘way from the ‘central posivion,”
:@ ) o L --fﬁThe Durpose efthe ntarlocks is o ensurs that;:
jﬂ - Adjusting sthe F.¥.0, Shaft :jf :“j :_“~-:"gfmA;'

Low ratlo_F WD, ‘eanNot be engaged wlth h*'

'“;}rqtlo"a ; n d

Bbe nhe same method aszln :
. L _JP“W D.

o cmmot SDe engaged w1thaut flrﬁt
o ruﬁdiuﬁiiﬂﬁ.ihe PIT0. Lo _ o
R o S 'Hat:the”end of the
_ . meth TaLio R, ¥, D. belng
& puller-should be used. 1] :

-sest the bearinpg instesad
and ‘instead of adding
ness, this amount shoul;
preloud on the bearings

_{btmp screw

ree and operating corr-- .
g, When ‘assembly is -

_ M, Spring and shiff rod'
1g_c0ndit10ns Wlll axist;

'.}”._aeakgﬁgnd.gu;;e

IG,ﬁWQIGh.”iug'



. SECTION M-2
E~3/8 TON 4x4 $.8. - INTRENATIONAL TRARSFER CASE
PAGE &

DRFLL% D14 CHAMFERE % 47"
", e

. %

o

o
&3

P

Fig, 9 - Jool special T Fig. 11 - Checking shift rod with a -
Interieck plunger assembly . .. .- . " siraightedge and locking the .

O

ig, 10 - Assembling jnteriock plungers Fig, 12 = Power take-off shift
“using -spedial too] rod assembly

Lg-2819
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M- To Assemh%e.ihe]ﬁgggw“-n-: -

I ﬁ;sembie-ﬁhe.F.W;D,;ﬁgd_?;?goh iﬁ_ﬁhc;ﬁaﬁg.“-'

:Assembla:thgishift:fqu'on.thé-F.WFD;”shaft
. cluteh ring, with the boss towards the swall

2

gear. The three. shify forks are. 1nter—l-Lf~

changeable,.

3. ¥ith the case held with the front end upper- . -

_most insert the assembled shift rod bousing
.frog the bottom (Fig., 6) inserting the

F.¥.D. shift rod through the F.¥.D: shift

fork and. bo‘t to the: case with, gasken'

4. Assemble: £he. output ah&ft in the: ease,

1_“.Assemble the ounput

n-the tase (hoss

_.”the top eud ghe 1n3”
" the shift red locking

11, "ft?rpﬂﬁkuidggandggaskqt?ﬂ
N ds-and ‘bolt dewn. -Eosure -

s now @ove ‘freely.
lopsen the bolts.

>ating balls,-
alnlug BECTEWwS 1;
ing (4) Fig.

12,8

axt:clutch_ring-zo the

cinserting the
shifi rod and .

Fig. Iu - Shrm stack £

front wiheel “drive shaft
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i3. Replacement of Cil Seals

There is ope combimation felt -and leather: ~.”

seal assembly to esch shaft.

The leather seal retaims the @il ip the: -

case, and the felt excludes foreizn matter.

The sezl assemblies must be assembled. in

their locations a;;a the Lelt towards ‘the
outside,

Press the seals into the covers until they
are flush with the.qut§r f§§95-Qf'thg COVArs.

To . avold damage to the seals use a driving

tool which gill spply Pressure to the outer3 ._7_

edge of the ‘seal. casing.

NOTE; Seals should: ‘be soaked in ozl as. shown la__3': 2D‘

-;note on Page: 2,

:1gr,Replace the.covers and gaskets and tighten. ~ -

15. Assemble the companion flanges. (43,

‘Asgemble the washer and nut,

shafts,

?% 5. fl. ‘secure nuts with cotter pims.
: nion'(&) ‘Pig. 12, 1f a new bush is. requir-

ed, it should he

"18) complete with mud slingers (13) onto the -
taad o
Lighten fo the recomeended torgue of 200~ - .
] . right hand side of the case with the assembly. -
ssemble -the speedometer driven gear and . in its operating position. The plug-is ‘shown -
i o .im Pig. 18. Use OM-270. 0il capacity is 13-1/%2 -
shed 1o auntil level with
U T _“_-'-..-Check 011 level every 1,080 mlles._-'

23 ana
LUBRICATION |

*;;7. Assemble the R.W.D. shift rod sprimg (7) -
in the housing with one of ‘the
~dises at each emd of the spring, campress_f”

Fig. 8,

‘the ‘spring and assemhle the ¢circlip in the -
“ETOOVE. .

jlst Assemble the locking plunger agsembly and
replace the rivet and fable yoke. Bcrew the
plunger assembly and cable anchor braeket
1nto the shift rod housing (B) Fig, 13. To

replace the seal (2), dismantle the assemnly ~-
by removing the rivet (1) ir Fig, 16. - :

18, Assemble the links and pins on, ‘the shlft;ﬁ-

rods . {WigsL 7 and 8).

If the welch plugs have been removed,

Coand {10) ‘in Flg, 8 and at (3) in. r;g. 12

Fill case to level plug situated on the

dmp. Pipts. Drain and refill every 5, 000 mzles.'-f

 RECOMAERDED TORQUE WRERCH LOADS (FOOT POLNDS).

A1l 3/8 belts .24 -
A1l 5/16 bolbs T 16

- -A11 1/4 bolts
;Campanion Fl&nge Nuzs ZQG 250

g to 1o

G=5480 -

Fig. 16 Plunger, Locking Assembly

‘pross new plugs into place as shown at {9} o
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The vehicle is eguipped with a spescial
coolipg system designed to meeti severe operat-

icnal requirements - ‘and 1ncorpﬂrateb both wate:.n

and -0il ecooling,

‘plints 3pproximately,

The- water capaczty of the systen is 36
and a drain cock is pro-
wided - at the DLottom radiator tank and a drain

“plug ip the rlght hand 31de -0f the engine
-blﬂch. : .

After the filler cap has been removed far

. 'fi1ling or topping up the system, it should be

WATER COOLING -

This empleyes a. centrlflcal pump monnted at
3

thenca v’
Tank, - The

FMi%orc

':may go beliow 32 degrees P,
"7 anti-freeze solution iz essentlal

.replaced securely to. ensure a. pressure tight

eﬂl v

An overflow tube carries away any overflow

.. due to expansion or overfilling, but this must
-first pass the relief valve incorporated in the
.- filler gap.
. copen at 6-1/4 te 7-1/2 p.s.d.
.. causes-a pressure to be built up. in the. system
....whieh raises the ilempersture at which the
. _.-cpolant will beoil,
.. -to operate at high temperature&
'_-.evaporatlon takes place,

The relief valve is designed to
pressure, This

‘ang. thus enable the engine
before“_

For pperation where -ambient temperatures
the uge - of an

.EHXLJfT\ﬂRLXIE}, L

PLUG

SUMP

|  FROM
RELIEF VALVE -

CFige) =011 cooler adaptor
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OIL CODLIKG

An oil cooler 15 provided to maintain
suitable temperatures under the very severe
engine conditions that may he encountersd in
service. This consists of an sir-cooled core
monted in the same frame as the water cooling

core. To provide a large enough oil flow, a
large capacity lubricating oil pump has been
instelled. C

The o0il that passes through the cocler

comprises all the oil that passes through the

relief valve mounted qn the outside of the

cocler adaptor on the leff hand s5ide of the

engine. This flow normally pazsses straight. to
the samp but on this vehicle the adapier shown
in Fig. 1 is imstalled between the relief valve
and the crapkcase.
“flow for transmission to the cooler. The
‘cooler outlet is conmected back to ihe adaptor
"for return Lo the ‘erankease sump,

. 1f the adapzar is removed for any reason,
. eare must he takes to see that it is refitted
with-the connections downwards and with the

“-word FRONT (stamped on one end) towards the -
~.front of the vehicle. :

) Failure to do this will
f_render the relief wvalve and cooler inoperative.

. Incorporated in the adapior is a sprimg . -
~loaded ball valve leading from the cooler - .
c-cdnlet to the sump, The valve opens at 10.p.s. 1.
--and this protects the cooler fyrom any higher .°

-~ pressure should any obstruction develop in the
With cold 0ll the valve
‘0pens. ang by~ passes the cgaler. L

this adapior collects the

-drives the generator,

- FAR

A five blade fan mounted on the water pump

-gpindle provides suff101ent cooling capacity in

8ti1} =2ir. The fan is drivem frosm » puiley on
the engine ¢rapkshaft by a V-belt, which also
Fan belt adjustment . 15"

‘deserihed in Section K.

'REMOVAL OF RADIATOR

Referring to Fig. 2, 24 and 9B proceed as.

‘follows; -

(1) Drain the radiator through the drain cock
provided in the bottom task of The radlator
core,

(2) Disconnect the radiator hoses and oil
© cooler pipes. 0il will drain from lower
pipe fistings.

(3) Remove fhe self-locking nut from the under~
"~ side of ‘the chassis cross member -with the -

washer, insulator and retainer.

{4) Remove four bolts attaching the stabilizer
" hrackets -to the .cabd and swing the brackets
inwards,

(5) Lift the radiater, ol .cocler and support
frame vertically thrdiigh the 'tep of the
compartment, taking care to refain the
Tubher iasulator and rekainer, -

. RADIATOR

FR AME
7

i

@ BRACKET, - CHASSIS
RADIATOR " CROSSMEMBER !

TsTABILIZER

G-£075

kY

GRAIN COCK,
WATER a
ﬂ’#ﬁl o

“Fig. -24 = Radiator Mounting - Lower

CAB

C.Rgs_.smmaza—@%

Fig. 2 -~ Radiator Instaltation

“TmH INSULATOR AND

CHASS1S " RETAINER RAD ] ATOR
FRAME
G-29104 5-6075

Fig. 2B - Radiator Stabilizer
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SECTION O

2-1/2 TON 4x4 6.8, - INTEENATIONAL FUEL SYSTEM

FAGE 2

The fuel aystenm incorporated in the 2-1/2 on 434 5.5, International
Truck campr*sas two Tuel fanks, eech with a minlmum gapacity of 22
Ipperi ga*lcns prov iding = total driving range in excess of 260
miles.

Fuel is trazsferred from the tanks to the earbureitor by an AC Puel
Pump which also filfers the fuel through a filter slemsnt.

The engine is eguipped with & Downdrafi Model BY Bendix Carburettor, .
snd an oil bBaih type air cleaner. -

FUEL SYSTEM - GENERAL

What is vapour tock

Yhen # sectlon of the fuel sysizm becomes
filled with petrol vapour causing sither pari-

ial or total disrupticn of Tuel services %o the.

cerburettor, it is'said ino be vapour-locked.

Principal sources of heat - vapour Jocgk

The fuel pump iz genevally the part of the

fuel systen where the greatest rise in Ifuel

“temperature oecurs becanse of heat derived from. .

tthe following sources:

fa);Heaz conducted from crankcase and camshaft

{b} Heat recelived fron kot eil splashed info .

‘pump bedy for lubricating. purposes, .

{r) Rzdisted heat frem exbaust mapifold.,

=Beau-rece1ved from under hﬁud air,- 7'

syste ._'_

jWhen ‘and. Why of-vapour 100&

Vapour lock occurs in hot weather with a

-hot engine when the fuel requirements are &t a -

:qminlmum, such 88 idling after & hard run., When
the maximum amount of fuel is again required,

“the fuel pump must first expel the vapour dur~
dng which time the follow1ng eycle is belng .

‘established.

fuel.

loss of. pumping ability.

nereased fuel temperatures and resultant
nerease in vapour formation resulting “in
edoced “fuel ‘delivery and further reduction
of ‘engine speed.

‘Reduced engine speed hecause ‘of lagk of

Reduced -fuel pump speed Wwith. propqrtlonal S

jow Lo diagnose vapnur lpck

A& vapour lock in the pvstem permits Lhe

- fuel level in the float bowl to bscome low or
.e¥en dry, cansing = weak mixture, which is
cevidenced by the following gperating charscter-
Agtics: : '

‘(8) Lack of power on full throttle or softness.

and flat spois on part thrortle operation,

~{b) Stalling on idle when engine is hot.
(e} Inghility ip stert s hot-engime.

. Trugk $torags - Preparation of Feel System . =

When placing trucks ip siorage remove all

fual from the fuel system, If furel is not -
entirely removed, ‘a2 gum-like subsiance will be
~deposited on all paris contacied by the fuel, .
.. &ad will seriously affect pperation ow the .
‘garburettor and fuel PURD.

All standerd grades of petrol have 3 small

gum .content, which is not sufficient to gause
-y trouble under ordinary conditions, However,
-.when allowed to sitand for a-peried of itwo or

. more Weeks, the gum will increase to a point
“Where a deDOnlt 1s formed on the surifaces . -

~ which ii contacis. This deposit, when dry, bas
~ '8 hard, varnishlike appearance. h

Gun deposits may completely alter calibrat-

“lon -of the carburetior for it will partially or .

. w¢completely plug the jets or cause the power jet
- valve and the acoelerating pump to stick. Gum ..
. .deposits in the fuel pump will causs the fuel -
.. -filter tg became clugged or ‘the checﬁ valves fo . -
.. siick, L

IMPORTANT: IT. IS5 WELL TO EMPHASIZE THE

:;PGSSIBILITIES THAT CAR DEVELOP BECAUSE OF GUM .
- FILM IN CARBURETTOR JETS. A thin film of gum -
.. {assume .. 002" thick) is fransparent and would
_espaps caaual 1nspect10n, bui this thickness of
. film represents a ., 004" reductien in orifice -
.:slze, and should one or ell jets be affected .
“there would bhe & weak mixture that would be
“detrimental to the engine as well -as perform-
“ance ~ for it would contribute to. sticking and
.7 burning of valves because of gum accumulation
-0 the gtems. 'The condition would slsc he =& .
.contripnfing cause of premature BpeErk blug
failures. Gum is not soluble in petrol, thsre-
‘fore any reductionin the capacity of the jeis

will bhe perpetuated almest indefinitely.
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" THE BEST KNOWK ‘WEANS GF PREVENTING GUM ~

THE PUEL SYSTEM A3 FDLLGWS

3. Comgletely drain the fuel tank.
2. Run -ekgine until all fuel is consumed.

3. .Remove plug. from carburettor under maln jet'.

‘assexhly to complete draining.
4. -_Empt‘-x sedment ‘howl 2t fuel pump. -

The possible- affected parts ‘ir the fuel

remove the. alves and test

_carbnrettorn
‘0f the detrimen!
‘puup dlaphragMﬁ.
‘iarge amount ‘of the
not become hsrd: and
ulis are nok" :

-be. removed:

'pump dinto the - carhurettor-

© - ALWAYS CHECK. HHILE THE PUMP is INSTRLLE
. THE. ENGINh ;

'utank
';:1gnlt10n EY

'3~j11tt1e 19

 :};1 Luok for a - leaky bawl gasket (3).

‘the racker'arm 50 f-'
cannot be raised . .
unction of the -

:make Lhe Xocker - "5, Make :sure that allcover serews {23} on the'

-float'chamber 18 .gpen. When thoe needle valve in
-FOREATION IN TRUCKS THAT ARE TO BE PLACED ‘IN ...
STORAGE ARE ALLORED- TO -BTAND IDLE FOR A PERICD ..

OF TWO OR MORE WEEKS IS 70 THOROUGHLY CONDITION-“'f

the carburettor “float chamber [is .closed, and

‘held in-'place’ by the pressure of the fuel OR
- the float, the. pump builds up -pressure antil it
. O¥RECOmES- the ‘diaphrage spring. This pressure
. j.:results in almost a. complete stoppage of dig-:
- phrage ‘move!

meat -until farther fuel is needed.

:~;ﬁpw;tq.ﬂtagnpae.Fuel.?ump Troogle

Fuel pump trouble is of only two kimds.

" ‘Either the pump is’ Bupplylng toa. 11tt1e fuel or
- - ip rare cases ‘too ‘Buch,.

Yrump are the check valves snd-the strajmer, To. .-
determine the cnndit;on of ‘the cheek valves, -

If the: pump ‘is snpplying top 1ittle, the

.- ‘ezngine either will: ‘2ot wrun. at ﬂll, or will
| tough aod. falter.

If the-pump <1s supplying too much, you will

e -able to’see petrol dripping from the carbur-

ettor, -or the engine will not run smoothly when
"’idling. Bagines are hard ta start when getting
Cted much” patrolr.;- . .

. leLocat’ng*FHEI'PHNQ'TroubIe.l-""

Disconnect- the autlet line from the puwp or

. the carburettor, whichever is easier to reach.
iThen, turn the engine over a few times,

using
best to turn off the

XL fue;

_uel llne._and tank are 0 Ktﬂ'f

If no fuel flows at-mll, or ;f only L.
;go the followlng..- :

1#??411;@

-newigasket if 94, are. ‘Bot sure, . .

".?.;Remove_and tlean the strainer whick wd'

Hslnsid ;the pump.- “howl,.

3, ‘Look’ for ‘logse. llne ‘connections., Check all
~the way back: to the tank. T}gh;gthI;{

'.g%,_Look ior ‘A clﬂgged fuel l;na' Blow out wzth

L. ospressed Bir,.

- PUmR.are’ tight.

i . 8. Inspect the flexible fuel ling for breaks or
S uTe in the outlet line - . :

ure maintained by the ...
ondition arises when .
18 pot ‘seated and the - -

co-porous-cepditions,.

ir GGRRECTION OF THE ABOVE SIX ITEMS DOES
NOT PLACE THE PUMP IN. OPERATING CONDITION. IT..
SHOULD BE ‘REMOVED 'FOR REPLACEMENT OR DVERH&UL.-
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Engine Getting Too Much Fuel

¥ore ofien than not; an over supply of fuel

iz caused by trouble somewhere else - not in"”

the pump. S5 first check the- foilowing.__

1, Excessive use of hand choke.
2, Punctured carburettor float,
3, Defective carburettor needle valve.

4, Lopsely coanecied fuel line, or loose Cars..

burettor assembly. screws.
5. Improper carburettor adjustwent,

NOTE: IF NONE OF THESE IS THE CAUSE OF

FLOOGING OR POOR MILEAGE. THEN THP PUMP NEEDS_

OVERHAULING.

Final Check

After overhauling, ‘2 siaple check of the

suction and pressure shonld be made before.
installing the pump on the engime. This can he .
done by bolding the flngerq over the inlet and -

outlet openings of the pump and manipulating

the rocker arm by hend. The pump may then be
Teinstalled on the engine ‘and tested, (See
It should
prime. itself, that is, f£ill the filter bowl, in

installation instructions ‘bhelow.

sbopt 30 seconds with- the starter bution de-
pressed, Jf it fails to provide saffiecient
vressure, the diaphragm has been incorrectly

installed, preventimg the full stroke of the -

push rod, “or-the springs do not have sufficient
‘tension and At wzll be necessars to disassem~

fpriming 1everr

“1nstailation'of Fuel Pump

U51ng -gasket (18) between the adaptor {1T)

&nd ‘the erankcase and gasket (16) between the =

adaptor and pump, assemsble the pump to the

first making sure that

o thg pump ‘base {20).

medy: this, ‘install & new ‘gasket and
58 that bowl ‘seats sqauarely. Tighter clamp
serew Securely with the fingers oanly.

13 an air leak between filter bowl'_-
the pump. cannot draw fuel into .the .

If fuel pump bowl still does mot £ill, the

~-trouble may be due to an air-bound condition,
~In this case the bowl shoanld be locsened sligh-
- %1y so thet air can escape and, by blowlng in
..:.the tank filler neck, fuel will be forced imto .
... ‘bhe pump. ‘Then tighten bowl securely and start.-
o ;englae.

DISASSEMBLY AND SERVICE

Referring to Fig. 1 and its legend, dis- f

 Eg§§emb1e-tha pusp &s follows: -

Loogen the notched serew on the filter powl -

retainer and remove -the retainer, fllter bawl,.
“-gasket and strainer (4).

Remove 2 snap ring from one end .of the pin .

' (12), tap -out the pin and take out the rocker.
—arm (15), spring (14}, and link (19).

Match-mark the edges of the valve hou51ng

~-agsembly (6) and pump base assembly (20) toa.
fassure correct alignment &% rTeassembly.

Remove the screws (23) holding hoasing to -

‘base and separate the valve housing from the B
“pump base. o

 Turn the diaphragm and spring asgenbly ln_-
. -the pump base and disengage.

Remove the two walve retainer screws and the.

- -refainer (9) and carefully tip out the valves,
- Wash all parts in-a suitable: solvent prepa-ﬂf
- ratory te 1nspectlan.-" :

- ~o - IHSPECTION
I theubowl Can be fllled by - usipng the - -

i “hy eranking the engine - .
ther mechanical -
ST e 7 whether she nld parts appeay- serv1ceable or .
- BROt.

Whenever the fuel pump is serviced, there .
are some parts which should always be replaced

The parts-are the dilaphragm assemdbly, bow1. 

-.gaskel, a&nd the pump %o crankcase gaskeb. Fuel
..pump Tepair Xits containing 21l these partis are

- available. All ‘other parts should be inspected

as follows;: -

‘Inspect the pump base, valve

: “housing, for eracks or breakage in castings,
.. -Check the matzng snrfaces of- castings for war-. .
. page. .
-erankcase with two bolis and lock washers (21) .. -

-tighten up. the bolts avenly te 8 ID ft. 1bs._'.
% o

Inspect the base and hou51ag for strlppedfﬂ

" screw threads,

Check the rocker arm for wear at the gam-.

.. -shaft contact.point and :at the pivot point.
no*dirt\on the fittlngs whlch mlght be'j“_'-

If the inlet and outlet valves are defect- -

. ive, the wvalve housing assembly- must be replac~
arburestor by means of tha fuel-.lm

2d as a complete unit, since the valves are.

. factory installed only and are. not servlqed"
-'-Zseparately. .

When the valves are seating gorrectly it -

'”should not be possible to suck through the.

inlet fitting, nor blow through the outlet
fitting with the mouth.
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TO ASSEMBLE THE FUEL PUMP

Referring %o Fig. 1, place the housing (§)
on & clean bench flange upwards, with the inlet
connector to the left, place the gasket (7)
into the recess in the casting, Place a valve
assembly (8) into the valve port nearest to the
-iplet fitting, with the valve spring to the top,
Place the other valve into the outlet port,

#ith the spring downwards. The pump will not

function if they are mot.assembled in that way.
Now place the valve retainer {9) (arched up~

wards) with one fork end over -each wvalve, and

secure with the screws,

Now assemble the Yink (18), rocker are (15)
washers (13)and spring (14) into the body {30).
The spring ends must be loecated over the pro-
jection in the biase casting, and over the pro-

“jeetion on the rocker arm. Line up $the pin
holes of the link and rocker arm with the pin
holes in the base and insert the pin, (132)
tinally securing it with a szap ring at each
end. The washers (13) must be located one atg
each side of the link. See that the rubber
grommet in ithe centre of the housing is in good
condition, ‘then place the spring (I1) into the
base, locating it over the central bhoss of the
base. casting., Place the diaphrage (stem down-
wards) onto the sprinmg, Ternthe diaphragm until
its flat ends are lined up with the slotted end
of the link already assembled. Press down on
the diaphragm: until ‘the stem passes through the
lipk then turn-the diaphraem a half turn to
sngage thaﬁs@ém_gntches with the link, when
proper ehga ‘has heen achieved it will pe
‘impossible. to pull the stem out and when the
rocker arm i essed upwards the diaphragm
will be pulled-downwards,

Line up the holgs in the diaphragm with the
aearest holes in the base, and assomble the
housing (6) onto the base with the six screws
and lockwashers (23).

Place the strainer (4) in pesition on the
housing boss as far as it will .go. Place s new
bowl gasket (3) in its groove and assemble the
vowl (2), finally securing it with the bowl re-
tainer (1). Before finally tightening the re=
‘tainer turan the bowl on the gasket, at the same
time as the retainer is finally tightened.
Finally, lopsen the six screws (23) press up
the rocker arm to its fullest extent and hold
it in this position whilst the six screws are
evenly tightened securely.

The pump "is now ready for testing,

TEST{NG

Where no testing equipment is avallable,
conneet a4 flexible pipe tightly into the "in®
fitting ‘and submerge the pipe inteo clean fuel.
Gperate the rocker arm or primer lever, a few
strokes of which should £il11 the bpowl and
discharge from the outlet fitting with 2 full
stream.

To test the pressure of the pump install it
either in & fuel pump testing fixture or on the
engine itself.

As shown in ‘the s$pecifications at the

‘beginning of this section pressure readings.
aust be taken at pump level.

Attach-a reliable pressure gauge (capable of -
accurately resding 0~10 p.s.1i.) to the outlet
of the pump =nd rum the engine up to 3500 rpm
and read the pump pressure at this speed. A
reading between 2-3/4 and a~1/4 p.s.i. is
satisfactory.
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.1 RETAINER, BOWL, ASSY. .
- 2. BowlL S

. 3. GASKET. 8soWL
- A, STRAINER

" 5. COMNECTOR, INLET

. 6. HOUSING, YALYE
7. GASKET, VALVES

8. VALVE

. B9, RETAINER, VALY¥ES
10, DIAPHRAGM, ASSY. _ )
.11, SPRING, DIAPHRAGH B

12, PIN, PLYOT, W/SNAP- RING, AssY, =

13, WASHER ST

14. SPRING.

15, LEVER, .CAM

16.- GASKET, PUMP/SPACER

‘17. SPACER .

-~ 18, GASKET, SPACER/ENGINE =~

T 18, LINK I

" .20.. BASE, PUMP, ASSY.

21, BOLT, HMEX-HD.,

L 22, (CONNECTOR, OUTLET®

s —  INLET VALVE o
JOUTLET VALVE @@y~ - e - 8 - ¥ITH SPRING DOWN 23, SCREWS, 800y
WETH SBRING UP T Con T : o -

Eememmeene 9
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AR CLEANER

The construction of the oil bath type air
cleanar (Flg. 2} is such that uncleaned air is
drawn into the upper portion of the unmit and
then -downwards at high velocity. Just above the
0il bath in the boittom bowl the direction of
air travel is suddenly reversed which causes
the larger particles of dirt ip the air to fall
into the oil, The remainder of the dirt in the
air is carried upward throuzh an oll moistened
filtering element where it adheres to the oily
surface of the element, Thus clean air passes
to the carburettor, T

SERVICE

The necessity for cleaning and replenishing
0il bath eircleaners cannot be over-emphasized,
The freguency of servicing depends entirely
upon the conditiocn of dust in which the engine

is5 operating. Under normal copditions the
cleaner should be removed and “serviced every
2,000 miles, but in severe dust coaditions at
much more frequent intervals, even daily,
especiglly trucks in convoy over dusty roads
where dust is thrown up by leading vehicles. To
gervice the air cleaner remove the o0il bowl or
reservoir and elean out old oil .and dirt, Wash
the filtering mesh or ‘element in o solvent such
a5 kerosemne, then dip in clean engine oil and
allow the excess-oil 1o drain off., Use the same
grade of oil 'as used in the engine., When the
air cleaner is reinstalled ensure that all
Joints are air tight, otherwise uncleesned air
will he drawn into the enzine.

The oil level in the bowl is clearly shown
on the reservolir, the capacity being approxim-
ately 1-3/4 Tmperial pints or 2,2 %.5,A. pints,

Fig. 2 - Air Cleaner
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CARBURETTOR (BEND{K BX SER{ES)

General Description

the series BX Carburettor (SeeFlgs. 4 and 5) .

is a single barrel downdraft type which
incorporates six systems namely: The Float

System, the Idie System, the Main Metering .
gystem, the Pdwer Systewm, the Accelerating o

system and the—chuke System,_:_

Operation -

The flogt system - The. function of the flpat
system is to maiantain a constant Jevel of fuel
in the float chamber at ali times and under all

condltiens of operation. Fuel enters the carba- :

rettor at the fuel inlet, flowing through the
flost needle valve and seat inte the floatl
chamber (see Flg, 6. When the fuel reaches a

glven level, -the flopat shuts off the fuel__

supply at the needle valve. R

Float chamber.is vented internally by a

vent tube which conpegts the. onat chamher' -

:with_the air horn. ._l._.~

fIdle ‘System -With the throttle valve closed

ee. Figs. 6 and 7), The air taken in

The guantity of fuel

alveiis opened slightly

the air-fuel miitnre is alsc discharged from o

o DISCHARGE

C L MALYE e

i tha engine TEnning: at slow idle ‘speed, Tfuel  1 _
erom ‘the float chamber is metered inte ihe idle .. .
: hrough an orifice at the base of the idle -~ = .

hromghthe idle air bleed hole mixes with the
‘top of the idle tube. This mixture -

 in%1nthen fiows dowa the idle' F'”'
ischarged at the lower ... . .

ad by an adjustable idle. - . -
R R e e

PAGE 8

" 'Fig. %= Series BX Carubursttor . -

CHOME VALVE

{OLE YURE

/.ucuuu PISTON

FLOAT

WA =

PP
TUHSTON -

e

PUMP - FNLET

THROTTLE | TCHECK . u.v__t__

PUMP DY PASS. T S

Pmm‘.n BY FASS. JE‘E e

MAIN METERING JLT G 55&5

Fig. 5o~ Exp!oded View of BX Carburettor L

LDAT CHAMBER VERT.
g

EBLE “VALVE
WEEDLE VALVE SEAT

the upper idle- d:scharge ‘nole to supply the ...

add;tioual fuel requir
speed._:_ :

for inoressed engime. .

65887

Fig. 6 -~ The Float System

TLOMT NEEDLE | -
VALYE § BEAT"
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IDLE AR BLEED

CULRLE Tu )

ef operatlon

“mizture of .air apd fuel is

the main discharge jet,

_Drevanting percelation,

‘Diston through 4 vacnuw chamnel which leads to’
the manifold . flange 0f ‘the carhELBttor (se
Flg. 10).

-vacuum above the vacuum piston is sufficient t
.everrule the campresszon spring and hold ‘th
_Dlstun in:the up position, .7 . .

1DLE NEEDLE VALWE

imately 4" -to 5" ‘Hg., the compression spring
‘then moves the plston ‘do%h 10 ‘open the Dower
by-pass-valve and ‘meter additional fuel 4
_the maln meterlng system.

'. partlally Dpenn'
Teat: _

bo high.speed “air bleeder
he alr stream through the

The main hedy and main;j
ua tu high temperatures, the'f
11 ﬂollact in the ‘outside -

e tdome of the high speed-

.Puwer system + The power system ‘is locorporated .
.into-the carburettor to provide a richer mix--
ture of fuel ‘for ‘maximum power and high speed
~operatien. The extra fuel for power is supplied:’
by & vacuum controlled power piston’ which .
-automatically operates the power by-pass jet ia-
-accordance with throttle opening, ‘Intake mani-~-

fold vacuum is paintained above the vacnup.-

“During partial throttle operation, thej

" When the- throttle valve is opened. to the
Point :where themanifold vecuum drops to ADDProx.

AGUUM PISTON R

a-PoﬁeEZSystem

grrFLOAT CHAMBER VENT

'Fiéz'll-- Acce!eratinngystgm'~
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§2. -
CCLIP, PUMP SCREEN
STREEN,
SPRING, FLOAT, FULCRUM PN
FLOAT AnD LEVER, ASM. )
‘PiM, COTTER, FAST: 2u;ﬁ'fﬂ

13,
14,
15,
15.
17,

43

46,

47..

48,
43,
50.

UNUT,

LEGEND.

LEVER, FAST. IDLE.
‘WASHER, LOCK, ‘FAST JOLE.
LEVER-NUT

NUT, FAST IDLE LEVER

Aiﬁ ‘HORH ﬁTTACHiNG

HORM, ALR, ASM.

GASKET, AIR HORN
ROD, FAST iDLE

-PIN, COTTER, PUMP STEM

‘ROD, FuMP

SPRING, FUMP P(STON
PISTON,

i PMMP, ASH. AND
“STEM RN
JET, PUMPE BY.PASS .

FUKP

RCD AND CAM PiH -

FiM, FLOAT LEVER FULCRUH'“'
‘BODY, MAIR ASM. B
VALYE, LHEGK, PUMP. [NLET_._
. GASKET, -
- -PLUG, CHECK VALVE
_.JET MAiN D ISCHARGE.
SET, MAIN METERENG ;
_3GASKET METERING JET,PLUG .
» PLUG, MAIN METERE
7. L INK, Pump -
“CLIP, PUMP LINK

EHEGHK VhLQE

ODY, THROTTLE, ASM.
THROTYLE SHAFT
ASHER,
THROTTLE anp PUMP-LEVER -1
NE, THROTTLE

PRING,
AST LBLE CAM, -

SPACER,MA IN_50DY AND.

INSULATING

YALVE, FLOAT HEEDLE AND. SEaT“"

SCREW,. AND LOCKWASHER,
ASMs WAIN BODY
PLUG, DRIVE

GASKET, POWER BY«PASS JET
"BLEEDER, HiBH SPEED

JOLE NEEDLE VALVE

LOCK, THROTTLE SHAFT -. SRS

X2
- B4,
B3,
C 86,
57,

" .BB..

89,
ad.

. JET,

POWER BY-PASS ..
_:GASKET, PUME. BY- PBSS_JET_”""'
"TUBE, 1oLE S
"BISTON ASM, VACUUM FOWER.
‘BALL, LEAD R

LEVER, ﬁsﬁ..MANUﬁLJCHqﬁﬁ"--.

SCREW, WIRE CLAMP

SPRING, MANUAL THOKE LEVER
LEVER AND SHAFT, CHOKE
SCREW, CHOKE YALVE

th. ‘9 --Ser;es BX carburettor {Exptoded V;aw)

__fet SCREW. CHOKE. TWBE CLAMP.
- 62. HOLDER, CHOKE TuBg I
- 83, WASHER, LOCK. CHOKE TUBE. L

CLAMP SCREW

B4, NUT, CHOKE TUBE CLAWP SCREW . ..
_'65 SCREW AND LOCKWASHER,
) Asm.,_cnoxs HOLDER ATTACHIWG ™

66, CHOKE, VALVE, AsM.
67. TUBE, vENT
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Accelerating system - To ensure asmooth wninter-
upted flow of power foracceieration, additional
fuel must be metered into the ergine. This is
accomplished through the use of anm accelerating
pump which is .operated from the throttle link~
age. As the throttle valve is opened, the
accelerating pump moves the pump piston down to
close the inlet bail check valve and force a
petered. guantity of extra fuel through the pumg
by-pass jet and pamp discharge nozzle inteo the
alr strean (see Fig., 113,

As the pump lever moves down, the puap
duration spring. compresses to distribute the
sapply of extra fuel over s metered period of
time. A spring loaded relief valve is imcor-
porated ip the acceleratlng pump piston on
some models which cpens at a given pressure to
prevent excessive pressure build up in the
system when the throttle 'is saapped fully open,

¥ith the release of the accelerator pedal
ind the return of the accelerating pump to the
releagse position, ihe pump by-pass jet closes
while the inlet ball check valve Teopens, Lhus
permitiing fuel from the float chamber to
enter and refill the scceleratipg. pump cylinder
{see Fig. 12).

D1saasembly copsists of separating the
carburettor into its three basic groups,
namely: the Air Horn, the Main Bady and the
Throttle Body, and then disassembling esch
group.

To

Tn

tubes -and passages with air pressure. Inspect
housings for damage, excessive wear, burrs or-:

_Remove pump lever nut,

PAGE 11

Remove fast idle rod and dashpot rpd,

Eemove acceleratipg pump link and eclip,
Remove air borp attaching screws and 1ift
off air hora.

. Bemove throttle body attaching screws and

1ift off main body, main hody gasiets and
spacer.

Disassemble Air Horn

Lompress -vacukm power piston spr;ug ALd
remove piston. :

Scribe choke valvealong side of ¢hoke shaft,
remove screws, choke valve and choke shaft.

Bisassembie Main Body

RBemove cotter pin, acceleratlng pusp rod,
spring, pump plstau and air horn gasket.

Remove float eclip, float, fulcrum pin,
needle valve, dashpot piston and spring,

Remove peedle valve seat add gasket.

Bemove idle tube, dashpot inlet check valve,

‘power by-pass jet and pump by-pass Jet and
gasket,

Remove main metering jet and pump inlet
check valve plugs. Then remove pump inlet
check valve, wain metering jfet and maln
discharge jet.

Remove pump 1nlet strainer aad retainer clip
and then remove lead ball plugs.

Disassemble Throttle -Body

Remove throttle stop adjusting screw anq_“
spring. -

Remove idle needle valve and spriegz.

spring, washer, pump
lever and. dashpot 1ever {pry lever off),

Beribe throtf{ie valve along edges of throttle
shaft,

Remove screws -and throttle valve,

Remove throttle lever and shaft and fast:~u
idle cam.

Ctean and inspect Carburettor

Thoroughly clean all metal parts. Blow autiﬂ

warpage.
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PﬁGE i2

:,5.-Elace gesket on acceleratinz pump by-psss =
“3et (12), assemble jet st Hotbtom of pump |
“e¥linder.

“NQTE: Pump by-pass ‘jet stem dees not pro}ect S

‘ebove top of jet.

- assenple jet in main body.
7. Replace pump inlet straimer (14) and elip.

and gasket. Securely tighkten,
. botton of float chamber. .
']QIG. Assemble float fulerum pin (18) in float
-and place float ip pesiticon with pin in

wolip (440) with ends resting on fulerum pin

body,

-_..'.a.;;ﬁ. :
ST . |

313Q

~:held firmliy on its seat {Refer g specifi-~

Fig., 13 = THROTTLE Body

{See " Fsg. __for key) .. ... 12. Assemhle accelerating pump piston (11) in o

- Bvoid damage to leather).
. C ... ...~ .13, Plaee ubper pump spring (10} over piston
Tc'AsseMb!e'Throttie Body '*.' . .rod; then place gasket (6) on main body amd .
. " assemble pump rod (9) and -bairpin cotfer (8).
1. Assemble fast idle cam (3B} and lever (37) . e L e
: ad throtéie laver: and shaft (423 (see Fzgs._'
-abd 13). )

Assemble throttle valve (33) leaving attach~
ng screws (43)-loose. Align valve to scribe
- marks and then-.gheck valve for heat c1031ng-_'
. ggalpst -a light "ghten screws. -

'ad hall plugs. Assemble.
{2 ){1n Bain body (see . - -

elled side of Jﬁt :is_{”'n.
f_ventur;. :

o terlng Jet plug (28)° - L
and gasket o

3. Replace pump inlet. check valve (20}, gasket  '__” o o
aud rlug (22). : S T -6255a8

. bie fdle tube (33) in maim bedy. 'Fig. I% = Main Bedy
?,fﬁgﬁﬂm.-ﬂ & Lhbe (53) 1 3 (352 Fig. 9 for key)

. ;5, Place gasket on power by-pass jet (51) and_fL”

.8, Assemble mew float needle valve (46), - ‘seat

% 19. Place dashpot piston (54) ip eylirder at_f*ﬁ

- Yoeeess of body. Replace ¥ shaped spring'f-
“‘and loop under ‘Projection st side of main -
1111 Check float level. Fleat level is gauged
from tep of majr body (without gasket) to .-
“top gcentre of float when needle valve is. - .

cations). Bend fliocat bamger argif neqessa;yL-' .

punp cylinder of main body (use care to
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Te Assembte Alr Horn.

1. Beplace lead kall plugs (See Figs. 9 and
15).

2, Assemble choke shaft {59), choke valve (86)
and attaching screws, {lose choke and align
valve for best closing before tightening
SCRE¥S. Choke shaft should not bind in any
position of operation. Assemble vacuum
Plston {54) in air horn, :

NOTE: Do pot use agny form of lubricant on
pixton.
2

i
[
[ |
LI

T P X)

Fig. 15 - Air Horn
“(See Fig. 9 for Key)

To Aasemble'Three'Basic @roups
1, Place gaskets (44) and spacer (45) on
throttle hody (See Figs. 9 and 18).

NOTE: Vacuum peossages in spacer and gaskets
must.line up with holes in threttle body,

2, Attach main body fo throitlie body with screw
and-lock -washers (47) and tighten securely.
Set fuel level before assembling air hora.

3, Assgnblefﬁxgthrn pr- main body, using serew
-and log rs (4). Tighten screws uni-
foraly, [ .

4. Attach short end of fast idle rod (7) ta
choke “lever, then attack lower end of rod o
fast igl ever using cotter pin. (17).

To Adjust Fuel. Level

The fuel-level is reascpably critical and
shpould be established with the engine idling.
This. ean be-zchieved by removing the 2ir horn
from the -carburettor -and blanking off the air
passage Lo the power walve (See Fig. 1T).

The level is ‘adjusted to -the gmuse shown by
bend ing the fioat toague with & suitable tool
{8ae PFig, 18).

E_ay-3332 i
G-4757+A

Figs 16 ~ Three Basic Groups
{See Fig. 9 for Key)

OVER PONER Va 1R PASSAGE
e S 10 ENABLE
ey SMOOTH 1OLE

L=,

dodo 283773654

PAPER.

FUEL LEVEL [
MUST BE E/
BETWEEN THE >
LIMITS OF
THESE POINTS |

] e T .
~ \'“‘\,,__ T )
e, ) N\ N/ easkeT _
\\R‘“{h Y REMOVED
| = Al N o
G/ N sex

L 6-5598
Fuel Level '

— G-5550

Fig. I8 = Tool Kit Including Adjusting
Fuel Leve! Float Tang
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‘TROUBLE SHOOTING CHART

TROUBLE " T

{1} Hard starting

(2) Stalling when accelerator.

is released suddenly

(8) Rough idle.and stalling =

-low-apeed operation

()
{b)

(e}

(@,

«(3)

)

(e

Incorrect idle adjustments

Binding linkage,. choke. plate, .

or ¢choke piston

Air leaks into- vacuum and
hot asir passage.

Improper fuel level

Improper idle adiustment

Clogged air bleeds or idle
passages '

‘Leakage intake manifold ang

- carbursttor. gaskets

®
B CY

e

e

(e -
.- adjustment

e
(8)

}(3)

:{Plf

e}

Amproper idle adiustments

‘Damaged %ip on idls mixture.
Bcrews :

Clogged air- bleeds or idle
" DABBAZES - :

‘Leaking intahke manifold and .
“rearburettor gaskets -

Improper throttle Btop .

Improper.fuel level

‘Improper fasy idle cam
adjustment

(h) Loose or dameged idle tube |

Idle ‘adjusting screws o
©unequally adjusted

Clogged idle ‘transfer holes -

Restricted idle air bleeds o
and passages

“PROBABLE CAUSE.

(e
A

R

L

()
AR

Y

O
(b

RO
L qd)
{8

D
(B

RS 3

o

L

CORRECT 0

‘Perform #ll idle adjustments -

‘Repair -or replace defective _3-'
‘parts s

‘Replace defective gaskets S

AdJust fuel level

‘Perform all idle adjustments

‘Clean with sclvent and B
pompressed air

'Replaceﬁleaking:gasggpp PR

Perform all idle adjustments.

‘Replace Bcrews

Clean with solvent and
compressed air

Replace leaking gaskets .

Adjust throttle s;op,acrgw.f*' fﬂ

Adjust fuel level

Perforn all idle edjustments - .~

Remove and inapect idla 'f;:~l7"
---tuhas . ) i

Perform all 1dle adjustwents .

Remove end clean carburettor -
“with soclvent and blew out .. -~

“"holes with compressed air -

().

Remove ‘and clean carburettor
with solvent.

Blow out pass-
ages with compressed air

FUEL SYSTEM . -
PAGE 14 .
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FUEL SYSTEM

TROUBLE

(%) Fanlty acceleration

{6) Burging (cruising speeds
to top speeds)

(73 Reduce top speed

{2}
8]

{c)

(d)

(a)

()
{€)
()

()

()

{a)
(b}

{c)
(d)

(e}

PROBABLE -CAUSE

Improper pump strokes

Inoperative pump discharge
check ball

Worn or damaged pump

piston

Leaking throttle body gashket

Clogged main jets

Vadersize maln jets

Low fuel level

Low fuel pump pressure or
volume -

‘Rlocked alr hleeds

Clogged filter screen

Low fuel pump volume

ciogged VACULD passage

Bconomizer valve stuck

Inproper size, or
obstructed main jets

Faulty choke operaticn

(a)
(&}

(<)

(4

{a)

()
(c)
{d)

(=)

(£

(a)
(b)

()
{d)

(e)

PAGE b6

CORRECT 10K

Adjust pump stroke

Clean or replace
Replace pump piston

Replace gasket

Clean main jets with selvent
and blow ovt jets with
compressed air

Replace main jets

Adjust. fuel level

Test fusl pump

Clean with solvent and blow

out bleeds with compressed
alr :

Clean with solvent and
compressed alr

Test fuel pump

Clean with solvent and blow
out passage with compressed
air +

Clean or replace

Clean or replace

Check choke operation



" SECTION D
“FUEL SYSTEM
PAGE 16

2-5/2 TON 4x4 G.85. - INTERNATIO




SECTION P
ELEGTRICAL SYSTEM SPECIFICATIONS
PAGE 1

2~1/2 TON 4x4 6.5, - INTERNATIONAL

X0 L T E - IS EY T
CRDRCILY tuursneresansocanoarsansnnnarsrnressnnsassacssncnrssnrrsncennss B1-2mgs at 20 hour rate

Speoific gravity (fully charged) ,..sssaserasenanasrsnrasnvssosiness 1280 ~ 1,390 at 80 deg. F

Overall Dimensions
2] T T T T Y §.25 V5 I F73 T
Widt o unnrnsrnvmenmasnasssanesnssesrosnonaanaasansntnonanrasesrncrensrencnsnnsasa 5-3/4 inches

HEight L L I L e R R LR R T 8"'23,/32 inches

Distributer
MaEe L uuiaaa s iitnassanans it asanesatasanmstrisrrsatetastntssatrrerrnasararnresssonnonsss BOSCH

Model LR I I R L L L T T R T LT T Y PRV 1 2.8 1: +1:1 S o

Contact breaker

2]

: 24% - 20
L L R e I N I I R T R I R R R I AR S

Closed Period PP 1: Y,
Gap Sﬁtﬁiﬁg'{nﬁw) nccn-onala|¢qaa-..,1----1‘--..--aa-..aa.;...;.a.......,.....;.......014“ "015“
Gap SEEEANE (T SB) vevrrasnrerasnnasonnsrrerssssbossossssssonsnnsronnssnrenenses 5012 to .016

Spring kension ab CORLRCLS ..i.musrsvssarassssnasssonncssnesssnsssssonsannnarsnsdd = 17-1/2 078"

Condensor CaPACALY \ossnssasnssmtsnsssssssttarsiarassssasccssvnacssssaenseseersaass 0,22 microfarad
generator

Make L,,,...0

AR RN A AN G r et A R bbb eanaaasaas s ratsrceseannaaLICRS C45PV~5

QUEDPUE COREXOL ot aimnva s st nnanrssnsnnnasacsnssnarvarrenesnsrnearsssesnnes. CODpensated voltage

MaXimum:Qthut-{‘JlnluiliIlIlllll.»i!‘:‘!1tlIlIIIlIII‘I;IIllllit[n-|)allL|.|g(|'.;.-l 30 amperes
P SR 120928 2 (adjustable)

Direction BRI I T T T T N o £ P14 L BT
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Btarter Moior

HMEEE voomannanaspamnsadrossssnsans

L

R RN

Bervice NUmber ,.cesssvesssscsnsrarannrsss

Volis Furtrsaanararr R ATE R Sr e
Look tﬂ_rque- AR AL S L A

Toraue at 1,000 rpw ...

LN

Light runping current ., ,.........

Brosh epring Lension ..,....eae

Sclenoid Biarter ﬁwi;qh-f'*'
Make

Kodel

Senerator Control Hox

ake D N N AL RN NN

Hodel ao...

'yOItS N R N N N L R RN ]

Capacity (at 4,000 ypn generavor speed) ..

CHeadlamps

) ._ ) M‘_"BE Pk uarRT I.l__.f._i_ T

A LB A0 2 u

MDdel L L ECN N

AL A B e

Halin Bulb aaaaee

P N N I R I N F NN W IS S I S IS AP

LR R R N A NN R NN RN

EN RN

R R L RN N N

AT

.

I L N N I ey

R NN RN N

FASEAEEREL RN B A R

N R R N N N N R N L

v Fressure Gauge.

N
(.iJ'.. APREEFPED P ERE G EE L H I RN BN A

{(atgrated.yolis)-;;,Al;;{,¢,m 

RN R RN

LR

EAS AR NN LSS

RICRE TN N RLACIE -

R RN NSNS

. L/R Yarning Lamp Misature Bayonst CaD ..e..sessessss

svision No. 2

b

pesnsasesanas s rensensns 12 YOIt 1 B

ey

HE R

LR I I L L ALE U

A ris s bimTaunartmS

N N )

SRS

PASE 2

wasaasaaras s ess LUCAs M45G (Short Core)

R A R N L I I R I R O R Y ]2 .

»+e 13,5 f£/1bs. With 430 amps. 8t 6 volts

snvesB.5 £1/1b8. with 270 emps. af § volts

R N R Y N N TR ®62 g 259 . 1 74

LN I 80 amps., -at .8_, 000 - 9, 000 1‘13!}1 o .

Ar kdoam b ata T an my A

R N 30" QG UZS!

Y RN,

AAErIERES AL S A0S LR R k.

AR R

wevnossenraa  JRUCES

LR A AT RS

e ar e ranasanasessascers  RB=310

R R I B R N R N N N N A

wrrasaeranss hCES

FrMAL AT AR AR A

B R . F-‘TﬂO

T T 9 -

N O LN NN B R SR )

5

= V. EA I AET PR EAYETORED

RS BRI I

B S A R S

sapapenrererrrrers B2

cererseansss LGS

108

1o

srsanrss B0 RERS.

vs. 13:ga1p;ae/go.wattjf“'

RN N Y .- 290“329 T

reserss 12 VOt C,P. Flasher .
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SUPPRESSION, RADIQ INTERFERENCE
tgnitian, High Tension ., .cosvsnserrrors

spark Phlgs hEREAN AR A PARPIIII ARSI E SRR Ry

Low Tension cuvavesecanonssaorsassaasans

BENERATOR +vseasnansnsennssnnnssnssmunsnsns)

CONTROL Box mEErEAlanamarsadaanabdndnaabond s

WINDSCREEN WIPERS: 4uuvrnnursusnssrrsnsansons

THSTRUMENT CLUSTER L.uvurrininninnnnnninnns

Suppressed Type Distributor Rotor,

6 Supressors. (5,000 CHMS)
One on each spark plug

1 Capacitor .5 m.f.d.

Mounted on ignition cpil holding bolt and connected

to switch ferminal of coil.

1 Capacitor .5 m.i.d.
Meounted on commutator end plate and connecked o "O7

. termipal,

1 Supresspr. (Choke Type}
“Eye terminal to D of comtrol box,
Fork terminal to ¥ of control box.

Earth strap to control box mounting., Generator "F"

cable to "F" terminal of suppressor,
Generator "D" cable remains oo D" terminal of contrel

‘Box.

1 Capacitor .5 m. f.d.
Younted on motor cover and connected teo switch cable
termingl.

1 Capacitor «5 m.f.ds

Mounted on cluster mounting screw and connected to the
instrument terminal of the instrument voltage regu-
lator.



2-3/% TON 2=4 §.8.

BECTION P -

~ INTERKATIGNAL ELECTRECAL SYSTEM

GENERAL

The vahicle is eguipped with a 13 voll,
nogsitive to earth systesn.

The wiring is illusirated in Flgs. 1 %o 4
w8 Tollows:~

Fig. 1 - Circuit Diagranm

iring Disgram (Plan View)

o
4

Wiring Diagraam (Cab Front View)

[ ]
i

& = Wiring Dlggzen 70sbh Side Visw)

Fig., 1 should be used where tracing through
any cireuit whilst Figs. 2, 3 angd 4 show the
ipataliaticn of cables, harness and the elese-
trical components in ousliine.

‘Circuit breakers ars ecnnected in various
cirsuits to protecy the wiring against accid-
ental overload, short eirgulld, ste. See Fig. I

PABGE 'Y

To facilitste disassembly and reassembly
all gaples bear 2 civcuif rumber ai the term-
inal ends, which correspond with the circuit
nuEbers in Fig., i.

The major electricsl components are of Lucas
manufaecture, the servicing of ‘which is Zfully
described in this section. | i

The ignition distributor and coil is of
Boseh manufacture and is described separately
in this section.

& feature cf spegizal note is the Slave
Battery Sepcket which enables a vehicle with &
rult down battery to be connected to another
vaehisle batbery for starting purposes, battery
charging etc. The socket is conveniently
mounted under the drivers seat as shown in
Figs. 2, 3 and 4.

The wiring is so designed that it can
reatily be disconnected for removal of the cab
front sszetion, as described in Section "a".
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WAND LEAC. SOCKET

Lo sgc SRR

WIDTH LIGHT

TURN SIGHAL . R
SWITEH

i

248 ST68 FLAGHER
LIGHT ]

| 72)

ASTOPUGHT SWHC

) —

=

CONYOY LIGHT ‘

T _m FUEL
COXFsENpER

SAYTERY. §0 T

STARTING HHTOR
#SOLENOIE

1’ C{>

DISIRIBUTOR
TEMPERATURE
SENDER JUMPER SOCKET
GiL PRESSURE
GENDER
TaiL STOPA
FLASHER LIGHT
WIDTH LIGHT PN
26
o Tomass
GROUND
WOINE TG I
G=-5718-A

®
@ ®

2.

4.
4.

9.

6.

7.
18..

1.
f12.

P4,

16,

16.

17.
17.

1.8' ..

19,

21,

26.

LEGEND

GENERATOR FIELD
GENERATOR "ARMATURE
REGULATOR TO AMMETER
TRATLER AUXILIARY FEED
BATTERY TO AMMETER
BATTERY TO STARTER MOTOR
BATTERY GROUND

FANEL LIGHTS FEED
IGNITION SWITCH FEED

JGNTTION SWITCH TOUCOIL
STARTING SWITCH TO STARTING SOLENOID

LIGHT SWITCH AND BLACKOUT SWiTCH FEED

DIPPER SWITCH FEED
"HiGH BEAM FEED
'HIGH BEAM INDICATOR
'LOW BEAM FEED
BLACKOUT MEADLIGHT FEED
"PARKING Li{GHT FEED
CTAtL LIGHT FEED
“STOP LIGHT FEED
[CONVOY LIGHT FEED

- HORN BUTTON TO HORN
HORN FEED

INSTRUMENT FEED

FUEL SENDER TO SWITCH = LEFT
FUEL SENDER TO SWITCH - RIGHT
SWiTCH TO FUEL GAUSE
TEMPERATURE SENDER TC RECEIVER
O!L PRESSURE SENDER TO RECE{VER

WANDERING LEAD LIGHT FEED. » FRONT & REAR

MAP LIGHT FEED
INSTRUMENT LIGHTS FEED

“WIPER SWITCH FEED

CIGNITION COIL TO DISTRIBUTOR
'STARTER MOTOR TO SLAVE SOCKET
. LOW PRESSURE BUZZER CIRCUIT
~JUMPER SOCKET GROUND-

‘HEADL {GHT GROUND - MORMAL

" PARK ‘& FLASHER LIGHT GROUND

WiOTH LIGHTS - FRONT & REAR

TURN 5)GNAL SWITCH TO LEFT FRONT FLASHING L [GHT
TURN -SIGNAL SWITCH TO LEFT TURN INDICATOR

TURN SIGNAL SWITCH TO LEFT REAR FLASHING LIGHT
TURN -SLGNAL -SWITCH “T0 RIGHT FRONT FLASHING LIGHT
TURN SIGNAL SWITCH.TO RIGHT TURN INDICATOR.

TURN -S1GNAL SWITCH TO RIGHT REAR FLASHING LIGHT
TURN -5 |BNAL SWLITCH 16N TION SWITCH

CAB "TO ‘CHASS(5 -GROUND

ENGINE ‘TO. GHASS1S GROUND

gevision No. 1
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. @. @ _ LEGENR TO FIGS, 2, 3 AND 4
B . : ) ‘CABLE ASSY., GROUND

WASHER, LOCK

WASHER. LOCK

‘SCREW

GROMMET

CLiP, CABLE

- CANNON PLUG AND HARNESS, ASSY
CLip
- LAMP

LIGHT, ASSY. - FRONT WIDTH

. SEAL = WIDTR LI1GHT
v CLEP
- NUT
- CABLE, ASSY. ~ FUEL TANX GROUND
+ - HARNESS, REAR END
- CLIE, CLOSED
. COMNECTOR, DOUBLE

[CABLE, AS5SY, CONNECTOR TO LEFT HAND TANK
"CABLE, ASSY. STARTER TG SLAVE SOCKET
-GROMMET

"CABLE, ASSY, WITH SOCKET

lLAMP

"GROMMET

CABLE, ASSY. - WIPER SWITCH EARTH '
CABLE, ASSY. - BLACKOUT SWiTCH TO HEADLIGHMT SWiTCH
BLOCK, JUNCTION

29. SCREW

30, -GROMMET

31, BOLT

32, BRACKET, CANNON RECEPTACLE MOUNTING

33. "GROMMET . .

34, GROMMET

P P

65368

3b. CLiP

36. BUS BAR, STARYER MOTOR

37.. BOLT

38. CABLE, ASSY. - CIRCUIT BREAKER TO BUZZER
39. SCREW

40. SCREW

Af. SOCKEY, BATTERY SLAVE

7) @

!

7

Fig. § » Electrical Control Panel
LEGEND TO FIG. 5

BOLT, HEX. %, -PLATE, SWITCH MOUNTING

SWITCH, -ASSY. TOGGLE - TWO POSITION 10. SWITCH, ASSY. TOGGLE = -THREF; FOSIT!ON
.. PLATE, FANEL LIGHTS SWITCH 11, PLATE, DESIGNATION

Oveefonen

"4, 'SCREW 12. PLATE, DESIGNATION . P

. 5. LAMP, 12 VOLT- 13, ‘SCREW. RD-HD.. : g

. R . 6. LAMP, ASSY. T4, SWITCH, ASSY. TOGGELE ~-TWO POSITION .
iagram (Cab Side Yiew) 7. SWITCH, ASSY. BLACKOUT NON LOCK - ; .

€. SCREW
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SECTION P S
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D tSTREBUTOR {Bosch U=V jur 6BL-82T)
The cup-shaped housing of the distributoer

¢containg the aulpmatiz timing device, the con- .

tact bresker assembly and the distributor pro-

per, which alsc forms the cover. A vacuum com~ .
trol advance unit whose diaphragm is mechani-.

cally connected to ithe moveable section of the

contact breaker assembly is mounted on the out- -

side of the housing. 4n extension of the dis-
tributor housing earries the bearing bushes for

the drive shaft; this part fits into the engine . -
block ‘and the drive 'is taken from the. ‘epging -

0il pump shaft. The dxstrzbutar incorporates
a radio supressed rotor,. -

OPERATION (Refer to Figs. 1 and 2}

Rotation of the Distributor shaft by the _;..-.

engine drives. the distributor cam through the
driving plate and centrifugal weights., The cam

can rotate through a pre~determined number Of':  .
degrees in the direction of rotation., This -

operation is Transmitted by ‘the putward move-
ment3ofﬂthefwgightsﬁandquatrqlled by the
sprisgs. (Pig.l ~cam-lobes contact the
rubbing ‘block-of ‘ihe contact breaker lever and
open “the “points breaking the- ‘primary circuit.

The spark -whigh 'is produoed by -the coil is . .
f the-distributor - -
. 55828 .
material, from where it is.dist: 1buted by the . T
the sape - .

material as the distribator- cag, “to the cap - -

directed to-the ‘ceatre tower
cap, which is made of- hlgh

allty insulating

turning rotor, which 'is 'ma

segments and then to the ‘spark.’ p1ugs..

The vacwem controlunit prov1des an addition-
2l timing device operating in accordance ‘with
engine’load, Alink from the diaphragm turns
the contactEbreaker ‘plate against the direction
{Pig, 2

diaphragm’m: pent,

6256

~Elg :;ggglfﬁdvancegﬁeghanism

“The relatzonsthbetween_.uj ' R :

vance. i " :RISASSEMBLY. (Refor to.Fig. 3)

Dring tenslon opn051ng advanced. L e
L ;;g:UnfaSten Bpring elips (18) holding distri

 2tQCarefu11y 11ft the rotor (2 from theééa
”::E3rTRemo?e primary terminal (17) by unscreﬁzn
f ;g,jRemove screw (6}, and link (7) which connec
.":”fg,;nemove two .screws (18) land detach. the ya
'Ziﬁ,iﬁemove t#%0 scraws (15) holdingthe spr £}

... 1. Press ont- driving pin (20) securing - ax

: ___ :]8.1Pnsh shafi. {12} from ‘housing by applyin
‘“TIMING RETARDED. ... .- '
T e _tﬁg.UnhDDk advance control sprxngs {11

PAGE 7

TIMING ADVANCED -

- TAMING RETARDED -

_. Fig. 2.~ Yacuun Advance Mechanism ..

‘butor-cap {1) in place and remove capb.

-8piadle,” and remove dust protection’
22, FOLE ¥

. the outer nut and condensor (14) by remevin
Ctwo -serews (13},

-the diaphragm actuating link o ‘the contac
_breaker plate.

epmbrol unit (18) from the. discrlb
‘housing,

Celips to the housing and threaded ipto the
- eontact ‘bresker-plate (8) :and. withdra
from housinpg.

Bleeve and remove sleeve (21),
1ight pressure at the drive end,
brackets and remove can (10): And oW
€9). -

18. "Remove spring ciip (3), screw~{g)
contact set (5. - '
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LEGEND

. DISTRIBUTOR CAP

i

2. ROTOR

3. SPRING CLUP

4, SCREW

5. CONTACT BREAKER SET
6. SCREW

7. HOLDING BRACKET

8. CONTACT BREAKER PLATE
9. LENTRIFUGAL WEIGHTS
10, Cam

v, CENTRIFUGAL WEIGHTS SRRING
12, DRIVE SHAFT

13, SCREW
i4, CONDENSOR
15. SCREW

16, CAP HOLDING SPRING

17. IMSULATING WASHER

18, SCREW

19, VACUUM TIMING CONTROL 'UNIT

20.. GROOYE PIN

21. DRIVING SHAFT BUSHING -

22, CONTACT BREAKER - ..
OUST GUARD COVER .-

G-5627

.. Fig. 8 ~ Distributor

DISHANTLED DiSTRIBUTOR COMPONENTS

Check-bearing -surfaces for wear and replace
v gintered bushings should be
‘an-hour before imstallation
I rect fitting mandrel used for pressing
utand replaclng hem. Extreme cantion must be
zercised-not: dlstort ‘the houvsing .as distor-
111y 2551tate complete housing replace-
Teat ndenser-by means of a suitable
ster {Baach-Tester EFAW-105). The body of ihe
densexr nust meke Epod contact with the dis-
-ibutor “housing, and the conpecting wire must
“he.properly connected to the terminal together
with the contact breaker lead.

Coantact points pust net be loose or mis-
aligred ip relation to eack other. Displaced or
distorted contect points should bg aligned by
means of a suiftable setting tool (Bosch Tool
RPAW 57). The rubbing block of the contact
breaker lever shounld not be worn. Burnt contact
surfaces csn be Tedressed if the plitting and
pliing is not excessive. Contact spring ten-
sion must bhe tested with 2 spring balance and
should be within 14-17 1/2 ozs.

Failure to comply with any one of the above
requirements makes it necessary to replace the
contaet set with a geniune replacement part.

Distorted or stretched advance springs mnst
be replisced with the correct springs as the
springs determine the advance curve which is
important to optimum epgine performance. The
vacuum confrol unit must De tested for leaks
and in the event of a leak being found the con-
plete unii must be replaced.

RE~ASSEMBLY

To assemble distribuptor reverse disassenbly
procedure.

IMPORTANT: Cleanliness is essential, oil anpd
grease muest bhe kept away from the
electrical contact surface and
insulating parts,

The sarth lead connected to the
irsjide of the cenirel vait must
have its terminasl placed under
the screw (8).

Ensure gasket is fitted between
housing and vacuum unis.

‘LUBRICATIOR (Refer to Sect. B)

NOTE: For extremely dusty conditions the inner
groove on the top of the dust protection
cap can be filled with Bosch grease Ft 1
¥ 8 or eguivalent,

SHAFT END PLAY

Shaft end pley must be adjusted at the drive
end to .0G4" - 008" by placing or reuwoving

. shims frombetween the drive sleeve and bousing.

B

T COWTACT POINT OPENING {DWELL)

Adjust contact point opening by looseaning the

" fixed contaet plate securing screw and turning

the small eccentric screw ut the oppesite end

" 6f the contact plate, in the reguired direction
Yo ingrease or decrease the gap. Point zap

should be .012" -« .016" or, if cheecked with a
dwell angle meter, 36- 40°. The contact closing
pericd is determined bythe shape of the cam -and
the corntact point opering, and each open-
ing should be eqgual.
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TESTIKG ADVANCE CURVE

Check advance curve as per values specifiasd
below on an spproved distribator test benck,
Rotate distriboter and adjust scele so that at

low speed (without ceairifugal advance) one gf
¢

the conatact closing peints appears &t

Increase speed slowly and check automatic ag-

vance at the prescribed speeds, Adjustment is
made by increasing or decreasing the spring
tension as required. The vacuum advance curve
can be tested by applying a depression to the
yacuum unit and resding the degrees of advance
on the scale.

Centrifugal Advance

Deg. Begin, 59 10° 15° End.
Adv. RPH - EPM RPL RPM REY
14-16 350~ 580~ 00~ - 1180~

450 660 H60 1350

vacuum Advanpg
Deg. ... ~Beginp, End.
Adv. | ins. ins.
g-11 i-3/4 - 8 i5

TESTING FiRING INTERVAL

The firing iaterval for a f-cyl. engine is
obtained at:-

360°
nemher of cylinders

= §0o

On the degree scale, the contact opening
{(firing angle) must appear et these intervals,
admissible tolerance is ¥ 1°.

Where the prescribed test values are mot
attained, this may be due to the following
defects:- -

Dafect:

¢ontact points -soiled ar contact opening exces-
5ive.

Contact pressure too weak.
Canm lobes, bearing bushes or shaft wora.

Coentrifugal advance incorrect.

VYacunm advance incorract.

Battery terminal voltage lower than prescribed:
Elecirodes of distributor spark gap burnt.

Excessive contact sparking. {(To facilitate
observation of the contact sparking, remove

- distributor eap and connect high tension cable

from the lgnition coil to a test gap.)

Ignition coil winding or series resistance
defective (Check coil geparately with aa igni-
tion coil tester - Bosch tester EFMZ 1A.)

Remady

Clean and adjust, replace contact set.
Replace contact sest..
Replace worn parts,

Check mechanical operation if this is swmooth.
Replace springs.

First chesk for air leaks ®n the vacuum anit
and replace unrit if necessary, then adjusi
diaphragm spring tension to above specificat-
ions.

Check for circait resistance or low supply vol-
tage,

11 buarning is excessive replace cap or rotor.

Defective condenser or poor condenser CoRnec-
tion., Replace condenser or repair comneciion
and replace contact set if pitting is excessive.

Replace Ignitiom coil.

SPECIAL TOOLS

The following tools are especially suit-
able for repairing and testing Distributor
U-VJUR SBL 62T. '
Z4/ZDA 0749
ignition C.R. Aust. No. 1

6625-66-017-3723
Capacitor, Automatic Ignition "Autolab®, Model
215 :

4910-66~017-3857
Ignition Coil, 240V, "Autclab®, Hedel 208

4910-66-017-3646
Ipnition Distributor "Vene®, Model 410
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GENERATOR
(Wodel C45PV~-3)

i. GENERAL

The generator is a shunt-wound two-~pole
two-brush mackine, arranged to werk in conjun-
ction with a regulator and cut-out uanit. The
ocutput of the generator is.cemtrolled by the
regulator and is dependent on the state of
charge of the battery aand the loadlag of the
electrical equipment in use. When fitting 2 new
control box, it is importamt to use omly an
authorised replacement. An incorrect replace-
ment can result in damage to the generator,

INJ
oL

TERMINAL

_ ot " POROYUS

TERMINAL "D BRONZE - BUSH

With generators baving the letter V in their
model number, & fan, uspally iptegral with the
driving pulley, drz2ws cooling air through the
generator, ialet and ontlet holes being. providw
ed in the end hrackets cf the rnit. )

2. ROUTINE MAINTENANCE .

(a) Lubrication

L Hyery 12,000 miles, inject a few drops of
any high quality mediuvm viscosity (8.4.B. 30}

engine ©il into the hole marked "0IL” at the_'
end“af_the bear;ng hou51ng.

{b}'inspection of Bruahgear -and Commutator

: rAL-thgnsamantlmg, ‘remove Hhe wetal band
cover to inspect the -hroshgear and commutaior, .
Check that the bruashegs move freely ip their

holders by holding back the brush springs and

pulling ‘gently on the-flexible comngctors. If a

prush is ingliped to stick, ‘remove it from its L

nolder and clean its sides with a clean lint

free cloth, Be careful to refii brushes in'.*'. B

their original positions in prder to retain the - -
kedding. Brushes which are hadly worn must be
;aplaceﬁ (See also-Daragraph. 4 (&) {7y

_Tha .commutator should be c¢lean, free frow -

' dirt and should have a. polished appear-

£it s dirty, clean it by pressing a

an-dry Lluffless cleth against it while the
e is-slowly turned over by ‘hand.

FELT RING ALUMINIUM DISC

G5667

Fig. |
Detaais of Lubricatar in Commutator End Bracket_-

COMMUTATOR

Figs 2= Checking Brush Gear- -
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{c) Belt Adjustment

Occasinnally daspect the generator driving = ..
‘if mecessary, to take up any - ..
undoe slackness by turning the gemerator pp its
neunting. Care should be. taken to avoid over-

the tensien needed being

}ust enough %o drive without slipping, See that

telt and adjust,

tightening the belt;

the machine is properly aligned, otherwise
uadue strain will be thrown on the zenerator

bearings. Approximately 1 1nch depressinn B85 .

shown ip Fig, 3 is’ carrect.

]Ejg,mﬁ.n.Tension'ndjustment:gf.Driy@ng Beit
3. PERFORMANCE. DATA

Cuttingrin. speed .1480-1540 rpm gt 13.genera-
tor volts. =7

Cold maximup-output 30 amps at 1850-2000 rpm
at 13.5 generator velts,

Field resistg
0.81 OHMS,

4. SERVICINS

{(2) Testing -in Position -to Locate Fau]t in
y lng;utrcult

o the event of 3 fault inp the charging

circuit, adapt the following procedure to
locate tae. cduse of trournle,

(1) Inspect the driving belt and sdjust if
necessary (3ee Para. 2c),.

e“S'OHMSL_Qﬂ.reﬁ;asgngg.;qad.;-

PAGE Il

Oheck that the generator and. control box

-..are comected correctly. The larger gemera-

(3

()

“tor terminal must be connected to control .
“hox termipal "0" 'and the smaller gengrator
_terminal tu control bex termimal "F".
‘cpmpensated voltage ‘contrel units,

Witk
check .
The earth cemnestion to. gontrol box termin- -
al ", = '

Bwiteh off all lights and accessories, dis- -
coangct the cables from the bFerminals of.
the genmerator and copngct the two ferminals
with a short lemgth of wire, '

Btart the engine and set ko run at ‘normal .
idling speed. a

With "positive-earth" wmachines, clip the
Begative lead of & moving coil type volt-
meter, calibrated 0-20 volts, %0 one gene- .
rator terminal and the pther lead to a gogd
earthing point on the yoke. o

Gradually increase the esgine speed, whem

‘the voltmeter readipg should rise rapidly -

and withont fiuctvation., Do not allow the
voltmeter reading to reach 20 volts and do
not-race the engineg in ap attempt to
incregase the voltage. It is suffjicient to .

‘Tup the gengrator up to a speed of lgeo. -
T.p.d..

)
E

G-5669

Fig. % - Checking Brush Spring Tension
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if there is nro reading, check the brush- Refit the cover band =snd re-test ihe
gear as described .in (7) below. If there 15 ‘gemerator .gs im parm. 4(a) (8).
& low reading of approximstely :/2-1 velt, _
the field windirg may be a2t fault (see <7 A% there 1g $ti1l no reading oca the voit-
Faragraph 4,&_). If there is a rasding of mater, thers is ap internsl fault and the
approximstely haif the nomissl voliagae, ida compiete unit, if 2 spare is available,
armature winding may be at f&&l§ (S&3:§a¥&J shonld be replaced. Otheryise The unit mast
{44}, o be dismantlsd (see Para. 4b) for internsl

B gexamination.
NOTE: Excessive sparking at ths cemmyiaior

ip the above test .indicotes o defective NOTE: If o copocitor iz fitted ‘hetween the
armature which should be replaced. eutput termizal (or insuigted brushbox) and
eqrth, disconzmeot thiy capecitor and re-tesi
{7) Remove the cover baod and exanmins the the mochine beferedismantiing. If o reading
brushes and commubator, Hold back each of is moy given an the volemeter, the capaci-
the brush springs and move the brushk by tor is defsctive and must be replucedb.
pulling genitly on its flexible conmecior.
~If the movement is sluggish, remove the (8} Slacken the driving belt and check the
~brush from its holder and ease the sides by generator bearings for free-running by
. 1ightly polishing on a smooth file. Always - spinniecg the pulley by hand, If the arma-
"refit brushes in their eriginal pegitions, ture fails to spin freely, with the brushes
.If the brushes are badly worn, new brushes raised from the computator, ithe gemerator
 must be fitted and bedded to the commutator. should be dismantled amd the bearings
' The minimum. persissibie lengih of brush is examined.
- '9/16". Test the brush spring temsiocn with
-8 -spring scale, The tension of the sprimgs {8) It the generator is in good order, remove
. --when new is 36-44 oz. In service, it is the link from between the terminals ard
_.permissible for these values to fall to restore the ogrigimal connsctions, taking
- 30 oz. before performance may be affected. care to conmect the larger generator
. fit new spriags if the tension is low. terminal te'control box terminal "D apd
" 1f the commutator is blackened ‘or dirty, the smaller generator terminal to control
_-.glean it by holding a clean lint free cloth box termimal "P". Proceed to test the
~.againgt it while the engine is turned regelator unit as described under Current -
-~ siowly by hand-cranking. S and Voltage Regulator. e

THRUST COLLAR  COMMUTATOR  ARMATURE  FIELD COIL

| ‘ﬂrwq— H‘-‘J&\i DisTANGE
\ . caLkAn

4 [&l[ﬁﬂrligilﬁm[m|i“E:"Hlilfh‘l:i'rﬁi':'li{l 5

) W \\,thwkﬂl” o
e

A

Al

: COMMUTATOR
.7 EHD BRACKET

Fig. 5 - Dismantled ¥iew of Typical Benerator With Yoke $ut Away to Show Interier
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must not be used on the commy
utfthe-insulators'between:tn
"depth'of 1/32 ‘with = hac

{b) To Dispantle (hfter Removal . froa Eng:ne)

(1} take off the dr1v1ng pu}ley.-

{2} Remove the cover btand, held back the- brush.
springs.and- remove the brushes from their_~u-
helders, . : e T S L

'”[{d}iérmatura.lfl'--~~1
{3} Unscrew and withdraw the two through bélts, . - .
it will be necessary first to remove tihe . . - Indlcatlan of. #n open-circuited srmatur
mut, spring washer 'apd flat washer from the - winding will be given by burnt commutato
smaller terminal (i.e. the Field term1n41) ;Z-Zsegments..rf armature testing facilities s
on the comtutator end bracket. - . '.u';not“available. 3.8 armature can be checked
-::-ﬁubstitution.

{4} The coamutator eng bracket can mow be: w1th-_".-v_

© drayn from’ the_*enerator Foke. s Lo To remove the armature shaft from the driv

: ' - ..end. bracket and bearlng, support the. uear*n

'(5) The driving end bracket together with the ' retaining plate firmly and press the shaft ou

.ﬂ.}armatnrg;ggn;pow'hefliitedxgup-oifghg.yuae. " Uef the drive end brackct When fltthg the ‘new.

{6}, The: ch on T
B with it The

haft unless

'texamlnatxon,

01‘
- :eplaced

in this even

resistance of the field coils, -
hem from the generator yoke,
hm 'meter connected betwean th :
and the ¥yoke,

mutator with & ¢lean. llnt free._ _tagge;v;luas.pre-tabulated-jn;f
pis.'is ineffective, carefully L e .
krin of fine glass paper S : e :
ng-the armature. To Temedy a2  ~  Ifan: T meter s poeb evailable, connect a’
sutator, moust the armature,  12-volt-d.o. supply between the Field terminal.
e drive end bracket, io o cang genegrator yoke with an anmmeter in series. -
e-at high speed and take a - The ammeter reading in .each case should be.
ery sharp, toel. ‘Do oot . aporoximat ly. 2 amperes. Zero Teading on th
than ‘is :pgcessary. Polish =~ ammeter-or-an "Infinity® ohm meter reading
thvery fine Zlass paperé_.z-::indiggtes_;nfongn5ci;gu;z.in_bae-fie;q winding

CUINSURATOR . SEGMENTS INSULATOR ...

G-5671

Fag. 6 - Aethod cf Undercuttlﬂg Ccmmutatnr 1nsulatlon
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If the currenf reading is much wmore than 2
amperes, or the chm reading much below € ohms,
it is an indication ‘that the ipsulation of one
of the field coils hag broken down.

In eifher event. unless a substitute gene-~
rator is available the field coils must be
replaced, To do this, carzy out the procedure
cutlined below: -

{1) prill out the rivei securing the field coil
terminal assembly to the yoke, and umsolder
the field coil comnsgticns..

{2} Remove the insulation piece which is
provided to prevent the juanction of the
field coils from contsciing with the yoke.

(3). Mark the yoke 2nd pole shoes so that the
_ latter can be refitted in their original
- “positions. :

{4) Unscrew the two pole sheoe retaining screws
- by means of a wheel-pperated screw-driver.

;(Sj;Draw the pole shoes and ceils out of the
~.yoke apd 11ft 0ff the coils.

f6) Fit the new field coils over the pole shoes
o". and place them io position inside. the yoke.
Take eare to ensure that the taping of the
- f£ield coils is not trapped between the pole
shoes and the yoke.

- Ge5672

ig. 7.~ Tightening Pole $hoe Retaining Screws

(7) Locate the pole shoes and field coils by
lightly tightening the fixing screws. ’

{§}) Pully tighten the screws by means of the
wheel eperated screwdriver and lock them by
caniking.

{8} Replace the insvlation piece between the.
field coil connections and the yoke.

{10) Re-solder the fiald coil sornmeciions to
the field coil terminal tags and re-rivet
the terminal assembly Lo the yoka.

{f) Bearings

Bearipngs whichk are worn to sueh an extent
that they will allow side movement of the
armature shaft musti be replaced.

To replace the bearing bush in a commutator
and bracket, proceed as follows:-

{1} Remove the old bearing busk from the end
‘bracket. The bearipg can be withdrewn with
~a suitable extractor or by screwing an
" $1/18° tap into the bush for & few turns
and pulling out the bush with the tap,
Sorew the tap squarely into the bush
%0 avoid damage to the bracket.

SHOULDERED HAND PRESS

MANDRE

SEARING BUSH

SUPFORT ING BLALK

G=58673

- Fig. 8 ~ Method of Fitting Porous Bronze.
' Bearing Bush.
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{2} Iasert the felt ring and aluminium dise in
the bearing housing, then press the new
bearing bush iato the ead bracket, usipg =a
shouldered, highly polished mandrel of the
same diameter as the zhaft which is to fit
in the bearing, unti} the visible end of
the pearing is.flush with tbe ‘inner face of
the bragket. -

Porous -bronze bushes must pot be opened out
after fitting, or-the poroaity pf the bush
may be impaired.

NOTE: Before fitting the new bearing bush
it should be allowed to stand for 24 hours
completely immersed in a good grade thin
eagine oil; this will ullow the pores of
t he busb to be fllled wzth dubricant..

The ball hearing at the driv1ng ead is
replaced as Tfollows:

{1) Drill out the rivets Which secure the
‘bearing retaining plate to the end hracket
ard remove the plate.

(2} Press the bearimg out of the end bracket
~..cand, remeve the corrugated washer, felt
v Washer -and oil retaining wasker. See
. ”9._“

{3) Befors. flttlng the replacemeni bearing see
that-4it is clean and pack it with lithium
tase mu1t1 purpoae lubricant, -

(4J_P1ace'the-cil retaining washer, felt washer
and corrugated washer in the hearing
housipg -in tha end bracket.

Locate the hearlng in the housing apd press

(8) #if-the bearing retaining plate. Insert the
new riveis, from the ingide 0f the end
bracket apd -open the rivets by means of a
punch.fo 'seoure the plate rigidly in posi-
tiom,

 (9) Reassembly

In the main the reassembly of the ‘generator

- -is & reversal of the operations described in
‘Para. Q{b).

The dimensions of the drive engd beariang
housing ob Model C45 genmerator has. been
odified to give a lipght push fit for the
bearing outer jourpal instead of a tight press
fit.

When fitting any drive end bracket to an
argature shafi, the insey journal of the bearing
must be supported by a suitable tube. Mild
Steel tubes approximately 4 inm. long and 1/8

inch thick can be used, the internal diameter
being 1i/16 inckh.

fle not use the drive end bragcket as ¢ support
for the bearing whilst fitting ap drmature.

After reassembly lubricate the commutator
end bearing, referring to Para. 2{a) for the
carrect ‘procedure.

© BEARING FELT WASHER

"BEARING

CORRUGATED RETAINING
RETAINING WASHER HASHER
PLATE ’
G-5674

Fig. & ~ Exploded Yiew of Typical
Brive End Beariang
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 CONTROL BOX

I. GENERAL

The model RB310 is a current voltage controel
box caontainipe a cut-out relay and ‘two rego-

lstors, oneto control the veoltage of tha charg-
ing system and the other the current )

411 elestrical and mechenical settings are
aceurately adjusted during manufacture znd it -

should seldom be necessary to remove & control
box cover in service.

{a) Cut-Dut Relay

The cut-oui relay (usually referred fo as
"yhe Cut-0ut™) is an electro-magoetic switch
haviag its contacts connected between the gene-
rator and battery. Two coils, one havieg 2 high
resistance winding and the other a low resist-
ance winding, arecarried on the cut-oat bobbin,
The high resistance coil is gonnected -in shunt
with the generator. When fhe gemerator is
accelernted from rest, 'this coil is .energised

and causes the contacts to close then the

generator voltage is high enough to charge the
battery. The second coil, -conpected in ‘series
with the geperator, carries the charging current

and its mwagnetic effect on the cut-out armatore’

assists that of the shunt cpil 'in keeping ihe
contacts closed,'ﬁhﬂntthe.generator valtage
falls below that of the battery, e.g. when the

engine is slowing dowan -or-is stationary, the

neutralising effect of the Tesulting discharge
or reverse current flowing througb the generat-
‘prowindings snd the cut-out series coil reduces
magmetic pull on the cub-out armature, so

13 rom the battery.
VOLTAGE ADJUSTHENT
ADJMISTMENT SCREW  SCREW

VOLTAGE
REGULATOR

.t§§1trﬂﬁ;ﬂrm.

CURRENT
oo - [y CREGULATOR
FIELD CONTACT POST (STRAIGHTEN TOQ RAISE
DROE-DFE. voyrm:;z BOW TO REDUCE DROGP-
T QRN VOLTAGE) : G-5675
Fig. | - -Gontro} ‘Box Model RB3ID with
Cover Removed

‘the contacts open and isplate the genera-_

ng)ivoltage~ﬁegulator

The voltage regulator has twa coils, one .

" beingz a high resistance main coil and the other
-a low Tesistance fregquency (or "bucking”) coil.

The maip coil is conaected in shunt with the

":generator and somakes this regulator responsive -
only to changes in ‘the system voltage.

The operating frequency of the regulator is
larzely determined by the laductance of the

‘generator field system pndalso of the regulator

Aitself, The purpoese of the fregueacy ceil is ta

increase the rate of vibration of the regulator - -
armature (see alsp Dbelow, under "OPERATICN™).
The coil carries the generafor field curreant
2nd, magnetically, assists the main cojil to
attract the voltage regulator armature to the
“bobbin core when both the voltage regulator and
-ecurrent regulator centacts sre closed. Immedia-

‘tely either pair of coatacts cpens, the freque-

ncy coil is de-energised.-and its comtribution

4o the magnetic pull on the armature removed.
‘¥n this way, the vibration frequency of the

‘armature is increased, resulting in s steadier
‘chargiag current.

" {c) Current Regulator

The carrent regulator has a single low

‘resistance ¢oil which carries the generator
‘output. This unit is therefore ‘responsive only -
to chapges in the chargiang current. o

{d}) oOperation

The generator (whbich must be a shunt wound
‘machine) kas its fileld c¢oils energised via the

.~ .regulator contacts, these being normalily closed
- -and -connected iz serles with the frequency ceil.

An ‘alternative circuit is formed by a field
‘current resistor (referred to ss the "contacts

resistor™ comnected in parallel with tke
_;contacts and frequency cozl.

As the generator speed 1s increased from :'

Test, thefield coils are energised and the open

cirerit veltage rises. When a predetermined J
voltage is resached, the cunt-out relay contacts
¢leze and comaeet the genmerator to the batiery.
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SYSTEM

Farther ingfaase of speed causes the gega:atqru:'
voltage to vontinve rising mntil, uander comdi-
tions of light load and-@¢ well charged baftery,

the operating setting of the voltage regulator’
is reached. At this point,

open. The contacts resistor, mow in circuit,
reduces the field current and causes bthe gene-
rator veltage to fall,

strength again increases. This cycle is Tepeat-
ed many times per second and the generator
voltage is thus limifed to the preset value.

However, if the generator voltage fails to

reach the ‘operating sefting of the volimge
regulator,
large electrlcal loading,”

due te a disgharged batiery or a
ahk auxiliary means of

current: regulator.‘ﬁhen the ecurrent ouiput of
the -generator ‘resches its-mazimum rated value,
the elecirao- ma?n_tic ‘effect of this current,

flowlng through ‘the curreﬂt ‘reggulstor coil,

ceuses its armature’to’ be atbracted to the
bobbin core and-its contacts to open and the
resistor to ‘be- 1nserte

now set into vibreidon and a safe limit is
imposed o the generat utput.

on begipnipg to charge-a flat. pattery, the
voltage of the'system'isﬁtpgflow for the volt-
age regolator to operate. Consequently, ihe
current regulator permits the full rated ocutput
of ‘the generator to pass: “tothe ‘battery. This
GantlnEEb ‘unt il the ¥ approaches 8

D B

L X0 ARMETER -
E . AND EAYTERY

TROTED  CONTACTS
‘RESISTOR BRI DMLY -
FITTED 7O Ehiy .
LHiTS USEC WITH
-G A7 GERENAYIRS

G-5676.

a..2 = Cantrol “Box -Generator
~“Internal Coanections

the magnetic -
ettraction of the voltage regulator armature - .
towards the bobbin core causes the comtacts to

This resnlts im a
reduced magnetic pull on the regulator armature -
so that the contacts reclose and the field

utput to 2 safe value
s the purpose of the

1 -the Tield circuit.
Conseguently, the cur*ent re“nlator armature is

~practice,

- charged condition,
- ., systeam rises spfficiently to initiate operation
- 0f the voltage

‘the current regulator becowes inoperative., In
. a changeover period often exists when - -
“both regulators are ip action.

0f the armsture tension spring
.spring being of steel, cappercaated in cut=outs.

and to increase
- This methed also compensates for varjiztions in
‘battery voltage with teusperature a
operating voltage being provided in cold
Weather.

when the voltage of the

regulator, the gurrent falls and

- {e) Temperature Compensaiion

The main coils of the cut-out and voltage

regiulator.-consists of many turns of fipe copper |
“wire and,
‘of these coils rises and falls as the tempera-
ture rises and falls-dpe 12 part fo ambient -
working conditions. and in part to the normal .

consequently, the ohmic resistance

passage of current. In turm, this causes the
operating carrent and therefore the magnetic

Ppoll on the armature tpo vary inversely with
Changes in temperature. Thus, fo maintain the

hecessarily close operating limits expected of

tihese unins, some form of compensations is
required. N

The method adopted with the cut-out and
voltage regulator is to utilise a bi-metal
strip either to sqpplement or to take the place:
‘the hinge.

and blue ip volbage regulators., The effeet of
the bi-metal is to cause the spring force on
the armaiure to reduce with rises in teaperature
with falls ‘in temperature.

higher,
Current regulators are not compensated,;the-
resistance of the operatiog coil being too low -

to very significantly with changes in temper-

{T} "Hot Setting"

During manufacture, the controel box is heat-

" Soaked st T0°C. before electirigal settings of
~the voliage regulator are made.

Then, while at
this temperature, the regulator is sen on opesn.
¢circult to very close limits (14.1%0.2 ¥olt),

This method known as "hot-setting”, ensures

. that sccurate, stable sebtings obtain at normal

working temperatures.

On cooling to 20%C., the temperature cowpen-
sation device causes units to regulate at
higher voltagas and between slightly wider
limits (15,2 % 0.6 volt, with "hot-set”
units.)

As specified 1in para, 2 (a2) (1), closer
Limits are mecessary when service settings are
made 2t the lower temperature in order to
ensure correct regulation at the higher.
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2. DESIGR DATA
{a) Electrical Betting of Voltage Regulatar

{1} Oper Circuit Voltages
14.8-15,8

{2} Conditions for Voltage Measurement

Wher checking or making sebttings to the
above limits, the fellowing conditions
should obtain:

The coptrel box should be comnecied to its
usual generator or to another having the
Bawme Service Number.

The generatcr bhuuld be driven-at 3,000
r.B. B

-_Tha-cqntrol'box-should be mounted so that
‘the plane of its contacts is vertical and
'the terminals point upwards. {See also pasge

.20 "Current Regulator Qn-Load Betting,on

~the Bench™)y,

K Checklng and setting should be completed as
rapidlx as noss;ble to avald heating
.BYTOTS,

- The ambient temperature and ithat of the
-7 control box windings ‘should be =t approxi-
-mately 20%c. (68%F.). If not, a tewperature
-gorrection factor must be- applzed to. the.
i abeve limits:z

(3}*Temperature Correction Factor

orrection to be made to the above voltage

‘added’ for every_lﬂ“C. below_vo°c.

(b) Electrical. Setttng of Lurrent Regu!atnr

The gurrent'regulator.mast'be.ﬁet to opera-

ate at a cirrent value equal to fthe mazimum

rated ouiput of the generator it controls. The
relevant valoe is given in this manual, under
Generator Performance Bats,

‘BWAMP RESISTOR ﬂDII

imit when ‘checking or making aettings “at
mperatures other than 20 C..lﬁ;as

{c) Electrical Setting of Cut-Out pelay
Cut-in Yoltage Drop-off Yoltage
12,7 -~ 13.3 9.8 - 11.9

NOTE: By means of the bi-metal compensation

device, eut-cut settings remgin substaeptially

constant over a wide range of temperatures, dny
spall varictions in setting due to chonges in
temperagture result merely in proportionately
small increases or decreases im the gensrator
cutting~in speed. No temperature ceorrectien
factors need therefore be applied to the above
setrting.

{d) Resistor Yalues

{1} Contacts Resistar - 62 iﬁf chas

{2) Field Parallel Hesistor - 38'ijg chos

(e} Resistance of Shunt Windings at 20°(C.

Yoltage Cut-out
Regulator Ralay

103-115 ohns 58-65 ohms

AMHEN FiTTED)

CONTACTS RESISTOR FIELD PARALLEL RESISTOR

{WHEN FITTED)

Gu85877

Fig. 3
Underside View of Control Box
Showing Positions of Resistors

ELECTRICAL SYSTEM
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(a) Fau]t.Diagna51§. _ :"“

Sympton

No output frowm
generator.

Internittent or
low output..

Normal output
bnt battery

Lo ose

High ipitial

output quicklg]ﬂ

falling to a -
low value. - -

‘High output éﬂﬁ.

DREYery OVeX= - 'jues of conbrol box incorrect.

charged. ..

" Probuble Causes '

Generator driving belt broken.
Loose connection or broken
cable in charging circunit.
Defective generator, controel
box or ammeter. - -

fienerator
slipping.
Loose copneetion ia charging
eireuis,

driving belt

‘Defective generalor, control

kox or ammeter. -

. ‘Low mileage

. ‘Defective battery.
under~charged, . _“T”:_.J.

Electrical or mechaniczl sett-

NOTE:;?ﬁa;:i:cnit_rasistqnce betwsen. the regu-
laoter and battery should be 0.02 ohm, -

{8} Adjustment of Electrical Settings

(1) Preliminary Checking of Charging Circmit

jﬁBEfﬂfBJdistgrbing.ahyﬂelectrical settings,
“ensure that Lhe fault does not lie outside
The .coutrel ‘box, as follows:

Check the battery by substitution or with
an bydrometer and a Aeavy discharge tester,

Inspect the generator drivipg belt.

or corroded earth.
“cennection.

Blectrical or wechanical set-
“tings ofcontrol box incorrect,
" Bulphated battery plates,

PAGE 19

' Check the generator by -substitutior or by

" linking terminals "D" and "F" and commect-
. -ing a voltmeter between this link und earth -
~and running {he generator up to abaut -

1,000 r.p.m., when a2 rising veltage should

{2}

be shown,

Inspect the wiring of the charging circuit

and carry ost continuity tests between the -~
generator,

control}l box, and annmeter.
Check earth connections, particularly of
the control box.

If the generafor is run at a fixed speed
‘but Lthe ammeter pointer swings more than
the permitted amount to each side of the
mean maximum value, the contacts of the
voltage regulator -gr currest regulator may
need cleaning, or & piece of ferrous swarf
or other fereign usatter may be affecting
+the operatiom, or, if a mechanical setting
has been disiurbed, the air sap measuyrement
way be incerrect,

Yoltage Hegulutor Open Circuit getting

" Disconnect contrel box termipnal "BY.

Connect z first-grade moving coil voltmeter
between terminzl "D" and earth, using a
0-20 imstrument.

@Btart the emgine and run the gemerator at
3,000 .r.p.m., when the open circuit voliage
reading should lie between the apprapriate
limits given in para. 2(a).

&

if the readimg oceurs outside the appropri-
ate limifs (and acorrecticn for temperature

bas, when applicable, been made) it will be .-
necessary to siop the engine and make ap |

adjustment,

Access 1o the adjustment screw is gaised by
removing the cover of the coenbrol box.

Restart the engine and again rus the geme-
rater ai 3,000 r.p.m@,

Slacken the locknut of the voltage adjusts
ment screw, turn the screw {clockwise to
raise the sSetting or anti~clockwise to
lower it} until the correct setting is
obtained, and retightenm the lecknut. Check
the setting by switching off and then
raising the speed again to 3,000 r.p.m.
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CURRENT REGULATOR
ADJUSTMENT SCREW

BATTERY

RETURN CABLES T RHEOSTAT

Fige % - Connections for Bench Tesiing
of Current Regu]ator

f3) _'._Curr-ent Regu__latg_;. On-Load Setting
TfOn the vehicle:

- 'Rhen setfing the ctrrent regulator on the
. vehicle, the generator pust be made to de-
“-¥velop its maximem rated output, whatever
.. the state of charge 'of the battery might
-be 2t the time of setting. The voltage
regulator must therefore be reandered
Llpoperative. To do this, the voltage regu-
iator confacts should be short- clrculted
with a ¢lip large enough to bxidge_the
cuter armature assembly securipg screw .and
the insulated fixed contagt bracket,
hown -in Figs. 1 and 4.

isconnect the ¢able from control box
n8al "B" and comnmect a first-grade
;csil A+40 zmmeter beiween this ecable
‘Bwitch on all lamps and
_lS #ill prevent the voltage
ising when the engine .is

steady and'lndlcate a current equal to the
maximum rated ‘output of the -generator. If
;A% does not, the unit must be adjusted in a
manper similar to that descrlbed for the
..voltage regulator."'

ke ‘the origical conpectiocas.

G-ba78

(4)

On the beneh:

When setting the current regulator away
from the vehicle, & test gemerator and an
artificial load is needed. The load cirenit
should comprise a 51 ampere-hour battery,
& 0~40 ammeter and rheostat capable of
carrying ud to 35 amperes. The compections
are shown in Fig. 4. The control box, it
¥ill be noted, is shown with its terminals
pointing vertically upwards. This is the
position in which electrical settings are
made during production and is the mounting
Position recommgnded to vehicle manufactur-
ers, However, since sethtings can be
affected by change of position, bench

settings should be made with the contrel
‘box mounted ss on the vehicle, Adjust the

rheostat until ammeter Al {Fig, 4) in-
dicates a current slightly in excess of

‘the waximum rated output of. the generatlor
noryally controlled by the regulator, Run
‘the test gemerator at approximately 4, 00¢

T.p.a. and adjust the current regulator
until $he required setiing is indicated by
ammeter A2,

The permissible tolerances on the current
regulator setting is.  1-1/2 smperes,

Lut-out Relay Electrical Settings

Cut~in voltage:

Comnect a first-grade moving coil voltmeter

between control box terminal "D" and earth,
Switch on an electrical load, such as the
headlanps, and slowly increase the engine
speed from zero. Closare of the contactls,

indicated by a slight drop in the volnmeter
reading, should occcur between the limits
given im para., 2 (¢). If it dees not, the
unit mest be adjusted in = manner similar
to that described for-the voltage regulator,

NOTE: #hen setting the cut-in valtuge at a"

test bench, w suitoble load resistor cap -
able of puassing about § umperes without
overheating should he counected ketween
control bhox terminal "B" and egrth, This
will cduse the voltmeter needle to flick.
@t the instant of contact closure.
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Drop-off voltage:

Disconnect the cable from control box ter--.~ y
Lonnect a first grade moving
coil vcltmeter ‘between this terminal and -
earth., Run the engine up to speed and then
siowly decelerate, noting the instant when

the voltmeter reading drops to zero. This’

minal "g"

should occur bebtween the limits giver in
para. 2¢c¢). If it does nof,
force exerted. by the Boving contact hladse

must be adjusted by altering the height of

the fixed contact. To do this, carefully
straighten the legs of fthe fixed contact
post to-raise the drop-off voltage or bow

them %o reduce it. Repeat fhe ftest and, if.

necessary, re-adjust until the armature
releases at the wveltage specified.

A5 with voliage regulators, the electrical
settings of cut-outs should be completed as
guickly as possible ito. avold Crrors due to
heatlng. LT

(c} Cleaning Contacts

When ¢leaning the voltage or current regu-
lator contacts, mse fine carborundum stone or
silicone carbide paper, followed by methylated
spirits (desatured alcohol).

¥hen cleaning the cut-cut contacts, use a.

strip of fine glass paper=-pever carborundum
stone o7 ‘emery cloth,

{d) Checking infernal Continuity of Contrel Box

“single overall continuity checks of the
internal connections, wipdings and resistors
caz be made by measuring the resistange betwesa
certains terminals o©f the comtrel box. The
resistance values quoted helow apply for an
ambient temperature of 20°C., with all ‘exterpal
terminal connections removed.

However, 1t-should be noted that, except for
the first of the terminals "DY to "F" checks,
these measurements involve parallel circuits
having branches of differing resistance yvalues.
An averall chmic reading which falls within the
gorrect limits does mot therefore necessarily

indigate a gopd nrit. 0On the eother hand, @

reading which falls ocutside the appropriate
limits -can be sssumed to indicate soume defect
of coatinuity or resistance, such 2s open or

short circuits’ and high resistance joints or

conﬁacts.-;;

(1) Units with one-contacts xesistor

Terminal - pt to ' 3642 ohms

- haga:

erminal DY to 60-75 ohms
terminal "B with {oominally
¥R or CR cantacts 63 ohms)

apen:

the spring

-~{2) Units with contacts resistor and field

\parallel resistor.

. Terminal 0" {o
~prase with VR or CR

contacts apea: 26=-31 ohms

(e) Adjustment of Air Gap Seitings
{1) Gauge Thickness

Air gap settings are accurafely adjusted
during assembly and should rTequire no
further attention. If, however, an armatire
is removed for zay reason, care nusi be
Laken to obtain the correct setting on
re-~assembly. When setting an armature-to-
bobbin core aiy gap, the correct size of
zauge required is ‘determined by the thick-
ness of the non-magpetic separation used in
‘the gap and also, in the case of voltage
regulators, oz the thickness of the bimetal
spring located behind the tensioning spring
af the armature,

The above variable features are easy io
identify and are as follows:

9,015 separation is by means of a disc of
copper.

0.008" separation is by means of a square
-of copper.

£,013" bi-metal springs are bright end
nnplated.

0.010" bi-metal springs are copper plated.

A flat steel gauge of 0,815, 0.018" or
0.021" is used as follows:

VOLTAGE REGOLATORS:

Use a 0,015° gauge for umits fitted with a
G.015" disc 0F copper and a bi-metal spring
of gither ¢.010" or 0.012" thickness.

Use a 0,018" gauge for units fiited with a
0. 009" square of copper and & bi-metal
spring of ©.012" thickness.

Use a 0,021" gauge for units fitted with a
6.069" sguare of cogpper and a bi-metal
spriang of 0.010" thickness.

CURRENT REGULATORS: .
Bse a 0,015" gauge for units fitted with a
0,015" ‘disc of copper.

Ugse a 0.018" zauge for units fitted with a
0,008" square of copper.



2-1/2 TON 4x4 6.8S,.

SECTION P
ELECTRICAL SYSTEM
PAGE 22

« INTERNATTORAL

(2} Voltage acad Current Begulatar Hechanzcal
Settings

8lacken the two armature assembly securing =

screws s¢ thal the armature is loosely
attached to the regulator frame,

Blacken the fixed contact locking nut and
unscrew the fized contaci adjustment screw
2otil it is well claar nf the armature
moving contact, i

‘#lacken the voltage (or currept) adjustment.
.screw locking nut. and unscrew the adiust-
~.ment screw until it is well clear of the
_armature tension spring,

FIXRED CONTAGT
AD JUSTMENT
SCREW

BRMATURE ASSEMBLY
SEGCURING SCREWS. -

" TENSION SPRING

VDLTAGE ADJUSTMENT "SCREW
N LGCKlNG M :

| ARMATURE

ASSENBLY
-(“t*ﬂ Yigw) ALTESNATIVE COPFER.
¥ o SEPARATION CON
BOBBlN CDRE

ARMATURE

.'-GUAGE
ZE

VOLTAGE REGULATOR .-

{nﬂgghan};alJSetting'bf ¥oltage Regulator

”*:”1695539 E L

‘Using a flat steel gauge of appropriate |

_thickness. (see para. 4{e) (1)) and wide
-enough to cover the bobbin core, insert )
- the gauge beftween the underside of the
. armature and the copper disc or ‘gquare.
" .Take care net to turn up or damage the edge
of the disc or sguare.

Press the armature down squarely against
“the gavge asnd retighten the tweo armature
aesembly securing screws.

With the gauge still in position, screw i
“the fixed contact adjustment screw until it
Just touches the armature moving contact.
. Retighten the locking nut.
"Carry out the electrical settings as glven '
inipara. 3(b) (2) and (3). -

ARMATURE ASSEMBLY FIXED {OBTACT:
‘SECURING SCREWS Aﬂéﬁgﬁgfﬁf

BOBEIN-
CORE -

“TENSION
ERRING T

CURRENT ADJUSTMENT SCREW
AND LOCKENG NUT

ALTERMNATIVE CQPPER
SEFARATION ON
BOBBIN CORE

TYRE OF SAUGE
SEPARAT{ON :

Bise .0
SQUARE : 4}

- CURRENT REGULATOR

Fig. 6

Mechanical Setting of Current Regulator

65680
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ARMATURE. BACK STOP
ASSEMBLY
SECURLING

SCREWS

CONTART BLAQDE

FRAME
CORE
ARMATURE
TENS | OGN -3
SPRING i St _ FIXED
e CONTACT
e REbTm PasT
ADJUSTMENT SCREW '
AND LGCKING NUT
CONTACTS

JUST TOUCHING

- FIRSET . SECGND
SETTING SETTING

G-5681

Figs 7
Mechanlcal Settings of Cut-Dut Relay

(3} Cut-cut Relay Mechdanieal Settings

‘Slacken the ftwo armature assembly securing
‘secrews 50 that the armature is loosely
‘aitached to the cut-out frame. Slacken the
adfustment screw locking nuf and unscrew
4the sdiustment screw until it is well clear
©f the srmature tensiocn spring,

Prass the armature down sguarely against
the core face fitted with & sguare of
copper asnd retighten the two armature
assenbly - securlng ‘Berews,. No gauge is
necessary.

Press the armature down against the core
face and-adjust the armature back stop so
that a 0.018" gap is obtained between the
tip of the back stop and the contact blade.

_PAGE 23

“Irsert a 0,010" thick £lat steel gange:..

_-between the underside of the armature and -
the copper separation. The gauge should bhe

" inpserted from the side of the core nearest ...
‘the fized contact post. The leading edze of -
the gafge should not be inserted beyeond the
centre line of the core face. Press fhe
armature down egainst the gauge and check -
the cut-out contacts. These should be just S
touching,

If necessary, adjust the height of the -
fixed contagt by carefully straightening or
bowing the legs of the fixed contact post.

Carry out the electrical setting as given

in para. 3(b) (4).

K. RADIO INTERFERERCE SUPPRESSION

Interference with vehicle radio originating
at the control box can be recognized by periods
ef‘continous crackling and is caused by normal

regulator action. This interference can only be

elipinated or reduced by slectrical filtering

‘and no attempt should ever be wade to remedy it

by the indiscriminpte fitting of capacitors or
By tampering with the regulator contacts. The
remedy to he adopted depends om the type of
Tadio equipment carried by the vehicle,

Interference withnormsl vehicle radio can be
cured by fittiog a supressor unit, model WsS14.
This wnit'incorperates a filter circult cowpris-
ing s choke and two capacitors and is designed

“for direct attachment to terminals "p” and "F"
‘of control box.

WARNING: Under neo circumstances should

‘capacitors be wonmected. to contrel box terminol

“F", or to the generctor field terminal, or in
parailel with the regulator contacts, Attempts
Lo correct regulator interference in this way
con affect the proper functioning of the
charging system and moy couse dawage to the
regulators,

If replacement of an existing suppressor .

unit becomss necessary, it is important to use -

cnly aquthorised spares. The electrigal values

of filter gompenents ore critical, both with

respect to regulator performaunce and to the

frequeney ranges over which suppressiop is
required,



i SECTION P
"INTERNATIONAL

2-1/2 TON 4x4 G.S. -~ ELECTRICAL SYSTEM
PAGE 28
| STARTING MOTOR
SECTION I  GENERAL DESCRIPTION . .. 4 PERFORMANCE DATA 7 DISASSEMBLY
2 OPERATION - ... -5 TESTING AND SERVICING 8  INSPECTION
8 ASSEMBLY

3 mAxnraxAxcE-"“"'v”:11.3 6 PAULT DIAGNQSLS

SECTIOR | - GEMERAL DESCRIPTION

The starting motor is =2 fourpole four-brush
“earth-return mechine with series-parallel conn-
ected field coils, .

& solenoid-operated pre-engaged dArive assem-
bly is carried on an extension of the armature
sheft. The mein features of this type of drive
are -

-{1) Positive pinign engagement, which pre~
-vents the pinion being ‘thrown cut of mesh
~whilst starting.

{2y A roller clutch incorporated in ‘the
¢+ . 'assenmbliy which provides over-speed protection
". :fpr the armature. .

. {3) A pre-engaging pinion to ensure smooth
.- shgagement of the pinion mnd flywheel teeth,
~ jbef0re the starter transmits torque teo the
engine flywheel gear, -

”}(4) An armature brake to ensure rapld return
to rest when the starter switch is released.

“SECTION 2 - OPERATIOR

ON", a solenvid unit mounted on the start-

. forked lpver {14) Pigs, 1 and 2, to engage
..the drive pinion w1th the engine- flywheel
T.gear, .

-

HT-(z) 0n oceasions of tooth to tooth abutment
- --axial movement of the dfive pinion is momen-
. tarily arrssted, but the engagementi lever

rige 2, -and also the operating sleeve (37),
hus omprass;ng theengagement spring (38),
arter sw1tch in the solenoid is

(a) The helical spl

" shaft also provide s slight time lag between

pinion speed and armature speed, to permit
© full tooth engagement with the flywheel gear,

" before the starter derlng torque is. trans—.m”.“”

*:mltted to-the flywheel,

m'zfé) The helical splines also assist axzial
- movement of ‘the pinion into mesh.

Revisior KNo. 2

.}) When the siarter switch is debressed to

ng motor yoke is energised, and actuates a. -

ontinues to move the operating bush (36) .

(3} When the engine fires, and the starter
-switch is released, the solenoid unit is de~
energised and the spring loaded plunger (34)
Fig, 1 and 2, withdraws -the drive pinion to
iis out of mesh position.

{6} The armature is thep brought rapidly to
Test by the centrifugal action of the spring

" loaded brake shoes {6) Pig. 1 apd 2, bearing

.Bagainst the brake drum sitnated in the comm-~
-utator end bracket (30) Fig. 1 and 2.

{7) Provisign is made fo ensure that in the
«case gf the pinion jsmming in mesh (this may
oceeur with an engine which fails to stary),
‘there is suffiecient slack in the engagement
lever-to-sclencid plunger linkage to permit

- the 'solenoid switch contacts ©o open,

LEGEND TO FIG'S 1 AND 2.

1, SPIRAL TENSION SPRING

2. ELECTRICAL CONTACT BRUSH

‘3, COMMUTATOR END BRACKET BUSH.

4. FIBRE WASHER

‘B. THRUST WASHER

‘8. ARMATURE SHAFT, BRAKE SHOE

‘7. ARMATURE SHAFT BRAKE SHOE SPRING
‘B, BRUSH ACCESS COVER BAND

‘8. COVER BAND CORK SEAL

$0, CONNECTOR STRAP ({SOLENOIR TQ STARTER)
11, FIELD COIL

12, POLE SHOE

43, ARMATURE

14, PINION ENGAGING SHIFTER FORK

15. TERMINAL NUT

A6, TERMINAL WASHER

17. RELAY SOLENDID

18, END BELL
‘19. DRIVE END BRACKET BUSH
_20. SHIFTER FORK PIYOT ECCENTRIC SCREW
2. THRUST WASHER
22, RETAINING RING
23, THRUST COLLAR
T 24, DRIVE ASSEMBLY
25, INTERMEDIATE BRACKET BUSH
26, INTERMEDIATE BRACKET
. 27. FIELD TERMINAL
28. BRAKE RING
29. THROUGH FIXING SCREW
. 30. COMMUTATOR END BRACKET
31, COMMUTATOR
32. YOKE
33, RETURN SPRING
- 34, PLUNGER
~ 35. CLEVIS PiIN
36. QPERATING BUSH
37, OPERATING SLEEVE
38, ENGAGEMENT SPRING

39, ROLLER CLUTCH
40. ARMATURE SHAFT EXTENSION
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G-6637

G-6678.

Fig. 2 - Sectional View of Starting Motor
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(8) In the event of the drive remaining in ) {3) Torque at 1000 R.P.M. : 6,5 ft.1b. With
mesh with the fiywheel after the engine has 270 amp. at 8 fterminal wvolts. '
run up to speed, the starting motor armature -
is protecied from over-speeding by theroller - These flgures are based on the use of a
ecluteh assembly (Fig. 3}, This cluteh allows "~ fully charged 12 volt battery having s capacity
torgue to be iransmitted from the starting of 115 amp. hr. at the 10 hour rate,

motor to the engine but not in the reverse.
direction which is free-running.

(b} Solenoid

(1) Dperating coil resistance: 0.38 - 0.42
Ghim.

(2) Holding coil resistance: 1.4% - 1. 71
ol m.

{3) Spring pressure to close contacts! 4,5 -
& lbs, (with plunger return spring removed).

{(4) Spring pressure to push plunger home 13
- 18 leo

(3) Plunger movemsnt o close contacts:
4,092" -« 0,171",

(6) Total plunger movement: 0,203 - 0,221%

- .
4 ,
X !

/
DRIVING MEMBER
LRiG CAM

) \
DRIVEN MEMBER
{WETH PINION }

G-6681 SECTION 5 ~ TESTING AXD SERYICING

Fig. '3 = Starter Drive Assembly (2) Testing in Position

SECTION 3 « MAINTENANCE . Switch on the beadlamps, operate the starter
T switeh and watch for the following symploms:

fﬂzrll The starting motor requires no routine )
m aintep_a_ng_e”b_eygnd the occasional ‘inspect= {1} THE LAMPS DIM AND THE MOTOR -DDES NOT

v-logiofithe-electrical copnections which must LRANK THE ENGINE,
“hesclean and tight.

Check by hand-cranking that the enpgine is
not abnormally stiff,

Two Yearly Examination . .
. :C_h_eck_ the battery by substitntion.
U (1) After thesiarting motor has beea im ser-
~ovice for two.'years, remove the starting (2) -THE LAMPS DO NOT DIM AND THE MQTOR DOES
c.motor from the'engine and submit it to a NOT CRANK THE ENGINE.

- thorough bench inspection, ~as defailed ia
- §ection ‘8. R

Check the starter circult for contimuity.

{2} Check pinion movement and adjust as de- Check the solencid unit.
Cbailed in Section 9. - B '

_ - 1f the armature rotates, check for a defect-
- (3) Clean and lsbricate 4> indented bearing ive drive mechanism.

" ipside. the pinion sleeve'using & bentonite

" ‘based grease, such as Ragosine "Bentone”,

- .for this purpose. This should also be done {b) Bench Testing
_.Any time when the drive becomes sluggish in . . _
T T e R {1} Disconnect the battery. Discomneci and

- -eperation, : ”
ST rempve the starting motor from she engine.

(2) MEASURING THE LIGHT RUNNING CURRENT. With

SECTION § - PERFORMANCE DATA - the starting motor securely clamped in a
e e . vice and using & 12-velt battery, check the
fa: Stérting7Motot-7“-”' light running eurrent as in Figure 4, and
e : compare with the values given in Section 4.
‘Light rubping curreni:- 80 amp, at 8500 If there appears to be excessive sparking at

the commotator, check that the brushes are

Mo
MU -~ clean and free to move in their boxes, and
2) Lock torgue: ‘18,5 1b with 430 amp. at B that the spring pressure is correct. See

teminal yolis. symptoms 7 and 8 in Section 6.

Revision No. 2
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(3) MEASURING LOCK TORQUE AND LOCK CUBRENT. .~ - If a constant voltage. supply is used i

Carry oul a torgue test as in Fig. 5 and ~~  is impoxtant :to adjust this to 6 volts Bes
compare withthe values glven :.*‘.__n__’?g_e_qtig_x_;__g_.‘-_‘-_._ --_sured at tha starter terminal.

STARTER SWEiCH

G-56583

G~5682 L
Fig. © = Measuring Lock Torque .and Lock curren_t
o A suitable apparatus for messuring lock
Fige 4= Measuring Light Running Current torque and lock current-is shown in Fig. 6

- YOKE CLAMP MADE FROM
1 - 3" CHANNEL RGN MACHINED

LES FOR /& DiA. . y
Homwm /zaoa_rs TO SUIT YOKE
: 4 STARTING MOTOR

DRIVING PINION

33" B.SF THREAD

SCALE
12"
|~ 3/ CLEARANCE |
¥s'mMs. ROD
CENTRE LINE
G-58684

Fig. 6 ~ Apparatus for Measuring Lock Torgue

Revision He. 2
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SECTION & = FAULY DIAGNOSIS

An ipdication of the nature of ‘the faunlt,

or faults may be deduced Ffrom the results of_f.'

the so-load and lock torgue tests.

SYMPTOM PROBABLE, FAULT

1. Speed, torgue Assume potor to be in pnormal
and current operating condition,
consumption
correct.

2. Speed, torgue High resistance in brush gear,
and current e.g. faulty comnectioms, dirty

consumption  or burned commutator causing
low, poar brush contact.

3, Speed and . Tight or worn bearings, bent
- torgue low, . shaft, insufficient end play,
" curreat ~arpoture fouling o pole shoe,
“consumption  or cracked spigot on drive end

_Bigh. ‘bracket. Short-cireuvited
- armature, eagrthed armature. or
field coils.

4, .Bpekd and ‘Short-circuited windings in
T eurrent flEld co;ls.
- .consumpiion
~- ‘high, toraue
“low.

5. "Armature dees Open-circuited armature, field
o mot rotate, wails, or solenoid unit. IF
Lone surrent the computator is badly burned
“consumption. there may be poor vontact
L between brushes and commitator,

Artiature does Egrthed field winding eor
not rotate, short-circuited solenoid unit.
nigh current JArmature physically prevented
asuuption.  frem rotating,.

. or cuteofaround commutator,
" Throwa"
o cammutator.

Defective gruature windings,

mutator...

SECTION 7 ~ DISASSEMBLY =~

(1) Disconnect the ‘copper link hetween the
. lower solenoid: termlnal and the startlng”

;}mmtor yoke,

{3y Remove. the solenoid unit seeuring nuts.
ithdraw the solenoid fram the drive end

nlepoid plunger. from “the starter drive
t_lever... ’

3)~Remqyeuthecnver-band and 1ift the brush-
~es Irom ‘their helders.

Revision No. 2

 Low brushk spring tension, worn

or "high segment en .-

Sticking brushes or. d;rtya-”

racket casting, carefully disengeging the

{4) Unscrew and withdrew the two throungh
- bolts from the commuiator end bracket. The

ccommutator end bracket and yoke cap now be
- removed from the drive end bracket.

" {5) Loosen the nut securing the eccentric
‘Pin {(230) Fig's 1 and 2, on which the starter
- drive engagement leverpivots, and remove the
-, pin, which is threaded into the D/E bracket,

{6) Separate the drive end bracket from the
-aymature and intermediate bracket assembly.

{7} Remove the thrust washer from the arm-

‘ature shaft, tap the thruost collar away from
the spap ring and remove the snap ring.
‘Blide the driveassembly and engagement lever
off the shaft,

(8) slide the intermediate hracket {28) Pigs.
1 and 2, off the shafi,

(5) Thoroughly cleazn all parts with a suit-

able selvent, and dry them off with = gry
air blast.

SECTIOW 8 - BENCH INWSPECTIOHN

After dismantliing the starter motor, thor-
oughly clean all parts with a suitable solvent,

‘and examine individual comporents as follows!-

;t. Soienoid

The solenvid unit contsins two coils: g
closing eoil which 1s by-passed when the
_plunger is drawn fully home, and a hold-on
coil to retain the plungar in the fully
-home position. Tocheck the Individeal coils,
. remove the existing connections ‘and using =2
.constant voltage 4~-voli D.C, 'supply with
cables of adeguate slze, proceed as Follows:-

. CLOSING COIL:

‘Connect the snpp}y between £he solenoid
“terminal marked "STaA" and the solenoid cable

.. terminal. This should actuate the plunger
. end cause -z gurrent of i4.85-17.4 amperes to
‘pRSES.

HOLD-ON COIL;

. {1) Connect the supply between the solenoid
body and the small centre terminal. This

.“,.ghould actuate the plunger and cause a eurr-

‘ent of 4.5-5.6 amperes to pass,
"M.B. Do not carry out these tests while the
solepoid upit is hot.

{2} Check to ensure that the inner terminal
nute are tight., If ihese are loose the swit-
ch contacts inside the bakelite can move put
of position and camse faulty operation.
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2.

(3) If aconstant voltage supply is not avail-
abie cheeck the coil resistances, using an
accurate method of measuring low resisitance
veiues, such as the Wheatstone Bridge, Conw
nect the measuring instrument &3 for meas-

aring the current and compare the resistances .-

with those given in "Section 4". Also check
the spring pressure and plunger travel with
the figures given in "Section 4%, If, after
testing, the solencid is Yound to be faulty,
it should be replaced by a serviceable unis,
00 NOT ATTEMPT TD REPAIR A FAULTY SOLENGID.

SERIES
WINDING

SHUNT WINDING
N\

G-5689

STARTING MOTOR

HOLD+ 08¢ {0R SHUNTI——"". ©
D b VT3

. Fig. 8 - Starter and -Solenoid Circuit

Brushes .

Brushes should be checked and renewed if
the lengih is down to or approaching close
to 5/16 inch.

Repiacement of Brushes

(1) The flexible connectors are soldered to

terminal tags; two are condected to brush
boxes, and two are connected to free ends
of the field coils. Umselder these flexible
comnectors and solder -the connectors of the
new brush set in their place.

.

{2 The brushes are pre-formed sco that

Thedding" to the commutator is unnecessary.

{8) Check that the new brushes can move
freely in their boxes.
BRUSH SPRING TENSION:

Correct teamsion is 30-40 oz. Renew springs

if tension has dropped below 25 oz,

EYELET

G~§645

Fig. & =~ Commuiator End Bracket

Figld Coils

CONTINGITY TEST:

Connect & 12-volt test lamp end batfery
‘between the insulated terminal on the yoke

-and each individual brush (with the armaz«

tiure removed from the yoke). Ensure that

‘both brushes and their Tlexible. connectors
-are clear of the yoke,

1ight, an open circuit in the field coils
i5 indicated. Replace the defective coils.

TAPFINGS O FIELD
LS

G-5687 . .

INSULATION FIECE |
16 ~ Brush Connections to Field Coils

Fig.

Revision No..'g

1f the lamp does not . -
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INSULATION TEST:

{1) Connect a1iC=volt A, L. test lamp between
the terminal postandclean part of the yoke.

The test iamp lighting, indicates that. the

field volls are earthed fo the yoke and must
be replaced. S

{2) When carrying out this test, check also
the insulated pdir of brush boxes on the
commutator end bracket. Clean off all traces
of brush deposit before testing. Connect the
110-volt tést lamp between each insulated
brush pox and the bracket. If the lamp
lights this indigstes faulty imsulation and
the end bracket must bes replaced,

REPLACING THE FIELD COILS:

{1} Unscrew the four pole~shoe retaining
screws using & wheel-operated screw-driver,
iemove the jinsulation piecer which is fitted
to prevent the inter-goil connectors from
contacting with the yoke.

(2} Draw the pcle shoes and colls out of the
yoke and lift off the coils. ~

{3) Fit the new field coils over the pole
shoes .and ‘place them in position inside the
yoke. Ensare that the taping of the fileld
coils is not trapped between the pole shoes
aand the yoke.

{4) Loocate the pole shoes and field coilg by
lightly tightening the retaining screws,

{5) Replace the insulation piece between the
field coil connections and the yoke.
Fipally, tighten the screws by means of the
wheel-operated scrawdriver while the pole
pieces are held in position by a pole shoe
expander, (see Fig., 11), or & sandrel of
suitable size.

POLE SHOE
EXPANDER

G-%688

Fig, 11 - Tightenin? Pole Shoe Retaining
‘Screws Using Pole Shoe Expander

Revision No. 2

5. Armature

speeding is indicated.

LIFTED CONDUCTORS:

If the armature conductors are found to
be liffed from the commutator risers, over-
In this event, check
that the drive assembly is disengaging
correctly when the enginpe Fires.

INSULATION TEST:

(1) To check armature instlation, use a 110
¥olt A, C, test lamp. The test lamp -must not
light when connected between any one

‘copmytator seghent. and the armature shaft,

If a short circuit is suspected check
armature on a "growler", Overheating
cause blobs of solder to short circuilt
commutator segments.

{(2)
the
can
the

(3) If the cause of an armature faulf can~
not be located or remedled, fit a replace-
ment armature,

(4) Fouling of armature core asgainst the

Ppole faces indicates worn bearings or a

distorted shaft. A damaged armature puost in

&1} cases be replaced and po attempt should

be made to machine the armature core or to
true a distorted armature shaft.

Bearings and Bearing Replacement

(1) The commutator and drive end bracketis
are egch fitted with a porous bronze bush
and - the intermediate bracket is Fitted with
‘an indented bronze baaring.

{2) Replace bearings which are worn %o such
&n extent that they will allow excessive
gide play of the armature shaft,

(3) The bushes in the intermediate and drive
end brackets can be pressed out, whilst
that in the commutator eand bracket is besg
removed by inserting a 11/18" tap sguarely
iate the bearing and withdrawing the bush
with the tap.

(4) Before fitting a new porous bronze. beer-
ing bush hold it on end on ome thumb, fill
it withelean engine oll, then pressurize the
o0il with the other thumb until the oil can
be seen seeping from the outer surface of
the bush,

(8) Pit new bushes by using a shouldered,
highly polished mandrel approximatcely
0.0005" greater ip diameter than the shaft
which is to £it in the bearing., Porous
bronze bushes must not be reamered out after
fitting, as the porosity of the bush will
be impaired,
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(8} Affer fitting a new intermediate besring
bush, lubricate the bearing surface w;th
Ragosine Molybdenised Non-creep oil. -

COMMUTATOR

4 commutator In good condition will be
burnished and free from pits or burned. spois,
Clean the commutator with a flaffless cloth.
Should this be ineffective spin the armature
and polish the commutator with fine glass
paper; -remove a1l abrasive dust withadry air
biast, If the commutator is badly worn, mount
the armature between centres in a lathe,
rotate at high speed and make a light cut
with & very sharp ftool. Do not remove more
metal then is necessary. Finally polish with
very fine glass paper. The INSULATORS between
the commutator segments MUST NOT BE UNDERCUT.

7. The goller Clutch Drive

A roller cluteh drive assembly in good con-
dition will:-

(1} Provide instantansous take-upof the drive
in the one directiomn.

(2) Rotate easily and smoothly in the other.

(3} Be free to move round or along the shaft
splines without roughness or tendency to bind.

{4y The opersting bush must be free to slide
smoothly along the driving siesve when the
engugement 5pring is compressed. See Fig, 3.

(5) The roller clutch is mot repairable and

should be-replaced complete if found to be
faulty., .

SECTION © - ASSEMBLY

After cleaning :all parts, re-assembly of the
starting mobtor is a reversal of the dismantling
procedure given io-Seesion 7, but the following
special points shonld be noted.

(1) Te fagilitate fitting the solenoid unit
to the drive end brachket, ease the drive
assembly forward along the armature shaft.

 (2) Set the pinion movement before Tightening
‘the- eccentric pivot pin securing nut, See Fig,
12,

(3) Before assembling the commutator end
oracket, gheck to see that the brake ring
insert is in good condition, then imsert the
fibre and brass thrust washers (fibre first)

‘and install the two spring loaded brake shoes,
Bee fhat the shoer sit squarely in the ring,

and that the driving slots (onein each shos)
are pligned to engage with the dr1v1ng peg

= ’
o E YOLT
; BAYTERY

" drive end bracket heing fitted, check the onut.
of-mesh clearance when wssembling the startin

_.infthe'armature shaft, when the end bracket
- is assembled to the yoke.

(4) When the starting motor pinion is in the

fully retracted non-operative position, the
distance between the engaging edge of the
pinion and the flywheel ring gear is deter~

mined by the sowm of &ll the endwise manu-
facturing tolerances of ‘the starting motor -
and engine components. o

The nominal dimension for this pinion

cut-ef-mesh clearance is 1/8711 /33" (3.17 -
mE. 37 0.8 mm. ). .

Setting Pinion Movement

(1) After complete assembly of the starting
motor, connect the small centre terminal om -
the solencid unit by way of a switeh to a 6~
volt supply. Conmect the.other side of the
batiery to one of the solencid fixinz studs.

(2) Close the switch (this throws the drive -
assembly forward into the engaged positiom)
and measure the ‘distance between the pinion .
and the washer on the armature shaft exten- .
sion, Make this measurement with the pinion -
pressed lightly towards the armature to take -
up eny slack ip the ‘engagement linkage. For
.eorrect setting this distance should be.
G.020" - 0,080,

{3} To adjust the setting, slacken the eccen- -
tric pivot pin securing nut and turn the pin
until the correct setting is obtained. mote o
that the arc of the adjustment is 1807 and -
the head of the arrow marked on the pivot .
pin should be set only between the arrows on...-
the arec described on the drive. end bracket -
‘vasting. :

(4) After setting, tighten the securing nut .-
to retain the pin in position.. E

STARTER

SWITCH . B ""‘"' ) )

WHEN SOLENCID 15 EWERQISED

Fig. 12 - setting Pinion Movement
NOTE: In the event of a replacement motor or:

motor to the engine. This shonld be 1/8" be-
tween the leuding edge of the pinion and th
e?gzﬁe flywheel. with a- tolerance ‘euch wayw
3/3 .

Revision Neo.
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HINDSCREEN RIPER
MODEL DR2

i. GENERAL

The DR2 windscreen wiper installation
consists of & shunt woupd electric motor and
gearbox umit conmected by a cable rack type
trandsmission to a2 pair of wheelboxes sear the
edge of the windscreen, In each wheelbox is a
gear or sprocket wheel ‘having a splined spindle
to #¥hich an arm carrying omne ¢f fthe wiper
blades is attached, The mofor is mounted oo
three pillars casi imtegral with the gearbox
casing and is: located in the cab. The cable
‘rack consists of a Tlexible core of steel wire
wound with & wire helix for weshing with the
Zear in each wheelbox. Rotation of the motor
armature is converted to a recipreocating motion

in the cablg rack by means of a .single stage
wora and nylom gear reduction drive, the motor
end of the cable ‘rack being coupled to a

coopecting rod and ¢rosshead in the gearboix.
The cable rack passes through protective outer
tubing to the wheelboxes and thus Imparts an
‘oscillating mation §o the wiper arm spindles.

{a) Seif-Switching

The arms and blades returp automatically to
'the edge of the windscreen before stopping,
spective of their positioms at the inmstant
.of switching off. This is effected by means of
aﬁiimlt switch located in the gearbox, iis
action being controlled by the crank pin. For
the greater part of each wiping cyele the
switch contacis are closed snd provide an
garth return path for the mwolor operating

curreat, alternative to and in parallel withthe -

earth return path provided by the wiper comtrol
switch, Bach time the blades reach the edge of
the windseresn, hawaver, the limit switch
contacts open. Thus, when a control awiteh is
tursed to "OFR", the motor continues fo run
until the blades reach their parked position.
The limit switeh cap he adjusted for setfing
the instant of cut-off.

LIMIT -SWITCH COKTACTS

R ' e CDNNECTINE
BEARBOX .- ROD

CABLE
G-5681 RACK

Fige 1
Hindscreen Wiper Motor with Bearbox (over
Removed to Show Limit Switeh’

2. MATRTENANGCE

The ggarbox, czble rack and wheelboxes are
greased during mapufacture and nesd no periodic
lubricatiopn, Efficient wiping 15 dependent:
upon having -2 clean windscreen and wiper blades
in Zood condition, Windscreens ean be cleaned
with methylated spirits (denatured alcohol) or
with good quality silver plate polish in order
to remove oil, tar spots and other forms of
contamination, Silicone or wax based poliskes
must not be used. Worn or perished wiper blades
are readily removed for replacement.
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3. TEST DATA

{1} Current coonsumption of motor £0 secosds - w o o v
after switching on (with rack disconnected),

k]

2.7 .~ 3.4 anp,

(2) Stall torque (applied 60 5eCORAS BILET « = v = =~ ~ B75 07, -in, (0,702 kg, ~m.)
switching on); ) S T

{3} Revolutions per minete of final gear 60, _ _ _ _ ._ . . 44~ B0 r.p.m, .
gseoconds after switching on (with rack dis- B o
connected):

(4) Minigum veltage at which motor should run o 3 volts .-
with rack disconmected. - : S

(5) Resistance in ohws at 60°F. (15.5%C.) of L . _ . . .. 0,28 - 0.35 (25 S.%.8.) - -
armature winding, measured between adjacent e SR
lzucmmutator Begpents. Gange of wire givea to
‘assi 1dent1£icat10n.--m-'”“ o

(6) Resistance in ohms at eu”? (15.5%.) of L .. . . e B.D - 8.5 (25 °B.9.6.). - - _'
field wirding. dauge ot w:re glven to e T
apsist identifzcatxon‘

(7) Presgure of brushes sgainst COmSUGRLOrI. _ . .. . _ ... 125 - 1402 (4.4~ 4.83.02.0 o

{8) Armature end play:. . . ﬁ;?'ﬂnf:fnﬁ mom e wow Adjusting screw ir gearhox set and logked -
e T give 0,008"™ - 0.012". 0.2~ 9 3 B, ) andwis
movement af armature.

(9) Wheelbox end play:i. w o o .w ””*ﬂ%:rnrj# - D 003" (0,076 BZ.) maz. Adjusnable,_hy bendin
: T - tongue in gear Lover. plate,_

lﬂ)ﬂuaximum permissible forge reguired to . . ow . T i ﬁ_lh.~(2{7zkgﬁ1
ove cable rack in protective ouiter tubing ) TR
Blades -away from windscreen and raak ﬂls~ .

t_gearhox) '

-*Due. to differences, between one vehicle and another, of blade
~iction end windscreer surfaces snd to the diffieulty of acecurately - .
asuring widely fluctuating currents, practical data caannot be given
_ rreat consumptions of complete working installations. However, - -
arms and biades are first. removed the current consumption of a gold .

_ 8'and 3 5 amperes ror & unxt of preseﬁt praductlon 1f the motor and”
ransm:ssion is satisractory.
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%, SERVICING

Before disconnectiang a defective motor,
make notes of the existing wiriag, ete. Inazc-

cesgibility of the gearbox or crosshead cevers =

may necessitete the removal of arms and blades
apg withdrawal of the motor ard reck from the
tubing. In other cases, the complefe instal-~
laticn (tubing and wheelbozes) may have to be
removed from the vekicle, o

{a) Fault Diagnosis

{1} Possible Causes af Poor Performaace
Poor performance can be elecirical or
mechanical in origin and not necessarily
duee to & faulty wmotor, Por example.-

Low voltage at the motor due to poor con-
nections or to & discharged batiery.
Cable rack binding in prodsctive outer
tubing.

Excessive loading on the wiper blades.
Fheelboxes loose, oub of aligament oy spin-
dles binding -in the Dearing housing,

{2) Wiring

. Motor terminal "1" to one terminal of
-panel switch (mormally, a black-wilh-green

. ‘eahble}. o ’
CMobor terminal "2" to supply point (norm-
211y, a green cable to ignition anziliaries
fuse or circuit breaker, whep fitted).
Motor terminsl 2" and other terminal of
panel switch $o earth (mormally, black
cables)., N.B,, when no limit switech is
" fitted., terminal "E" is disused and the

panel syitech is normally connected on the -

supply side of "the wotor.

I ] ARMATURE '

FIELD COIL

BEAR
BOX
LEMIT
SWI1TcH T
(WHER
FITTES) TERMINALS

2

TO SHITEH

: To BUPPLY
L Ge5682 7 T EARYA

U (8) Testing:

- Toless the ‘origin of fhe fault iz epparent,
proceed as follews Lo determine the cause

of failure: -

‘MBASURING SUPPLY VOLTAGE:
‘Bwitch on the motor.

Tsing & first grade moving coil voltmeter,

measure the -voltage between the mobor sup-

ply terminal "3" and a good earthing peint.

If the reading is low, check the batiery,

‘cabling, connecticas and (by substitution)

the panel switch.

Lheck the external circuit breaker. If the
Fault is ountsgide the motor, locate and
‘rectify.

- MEABURING LIGHT RUNNING CURRENT:

If the correct operating voltage is obtsin-
ef at terminal "3%, disconpect thg cable
rack and measure the. light running current
with 2 first grade moving coil ammeter
conpected in the supply cable.

As disconnecting the cable rack involves

~removing the gearbox or creosshead cover,
~~the opportunity can be taken Lo observe the
‘speed of operatior by couniing the cycles
‘per minute of the crosshead and comparing

it.with the figure given under "Test Data®.

3%, due to a defective motor, the light
rTuaring current speed is ocutside the
appropriate iimits, replace tke motor or
dismantle for examination.

‘Possible causes of low current consumption

ineclude worn brushes, weakened brush -spring
brush levers noi free to move on their
pivots and dirty commutstor while excess-
ive light running ¢urrent may be dne to

Treduced armature ead play or to wora bear- |
ipgs or to internal short circuits either = .
0f the field or armature or of adjecent

commutator segmeats by pisces of carbon,

“Olean the comnutator and brushes with a

petrol-moistened clothand chech resistances

of field and armature with an ochm mefer. .

Excessive current consumption during
cormal operation may be due to 8 sticking
wiper blade or toe a fault in the trans-
mission.
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{4} Checking Cable Rack apd Tubing:

The maximum permissibie force to move the
cable rack in its protective tubing is &
pounds with the wiper arms, hlades and
motor disconeected. The measurement can be
made by hooking a spring balance in the
hole in the crosshead (inte which a pin on
the connecting rod is normally located) and
withdrawing the rack with the balapce.
Binding of the rack can be due to kinked or
flattened tubing or $o faulty installiation,
¥inor faults can be cleared with a suitable
test wandrel sold specifically for check-
ing wiper installations. Badly kinked or
flattened tubiug must be renewed. Any bends
of less tham "9" radius most be reformed,

At the wheelboxes the flared ends of the
tro-tective ounter tubing should be located
in the outer narrow slots of the claud
‘plates. The lnner wider siots are provided
for use in the event of Fixing hole inac~
curagles precluding the employment of the
more positive tube anchorages afforded by
- the outer parrew slots. The cable rack
~ should be well lubricated with Ragzosine
:L1state or Duckhams H .B.E. greases.

CDOMED
'COYER

BEAREBOX CENTRAL .
TGRODYE

COVER BEYTING PIP

f{;caNTAcr '

lessuLATEp

SECTOR CONNESTING pLaN View oF

QOMED  COYER

PEN STEEL WASHER

CROSSHEAD AND
GUIDE CHANNEL-

 ARMATURE PROTECT IVE
. PLAY ADJUST ™ quqgs
: SGREW SECURING
NUT

CLip-

G=-5693

(5).

{p)

{1

Bequent refitting. .
angelar position of "the domed limit switeh

Checking Wheelboxes:

Lheck the wheelboxes for misalignment or -

looseness and rectify as raquired, The

correct wheelbox end play is given mader

"rest Datal.
Renew siezed wheelboxes.

Dismantting {Refer Fig. 3).
Removal of Motor from Vehicle:
isolate battery.

Note the terminal connections hefore~ 
disconnecting the qgggg: to assist sub- -

cover relative to the flat gearbox cover
befere dismantiing,

Withdraw the four gearbox cover securing -
each -

Bcrews, As these are self-tapping,
screw should he returmed to its original -
hole when reassembling. .

Remove the switch and gearbox covers.

Tinseraw the hexsgon nut securiang ithe brotec~

tive tubing to the gearbox,
Remove the three nuts securing the motor.

Remove the cirelip from the shaft of ths

final gear on underside of gearboz.

‘Rewmove any burr from around the c1rc1ip” 
This will shviate . -
Bcoriag of the bearlng bore during shaft -

Eroove with a fipe file.

withdrawal.

‘Partially withdraw the final gear assembly
and disengage the cable rack and tubiag
from the conpecting rod and gearbox,

The motor can now be removed from the“j
vebicle, ’

FINAL GEAR AND LIMIT SWITCH:

Lift out the final gear, corneciimg rod ang

limlt switeh blade assembly from the geer- -

box.

Examine thke gear teeth and,
damaged, renew the assembly, -
Withdras the circlip from tkhe crank pim,
noting particularly that the prongs of the

circlip pass on elther side of a small ﬁ

turned up tag on the sletted portion of the .-
switch blade. The circlip must be position-
ed in like mapnner when refitted, o

Lift off the switch blade from the cramk

pin. s
Lift off the pen steel washer, taking care
Rot to lose this ltem whick must be re-~
fitted im the same position on reassembhly.

similarly, the'.

1f worn or ..
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{2) Hegpoving Armature

Withdraw the Lucaer cable comnectors and
through belts, taking care not to lose the
Lucar earthing bhlade from benesth the head
of the rigit hand through bolt.
Rithdraw the commutator end cover,

Withdraw the brush arm retainer from below

the terminal assembly. The sole funciion of-

this comb~shaped fibre piate -is to preveat
the brush arms leaving their pivois in the
event of rough kandling of the upit while
in transit to the vehiels assembly line.
Its omission in service would not affect
performance.

‘Mote carefully the side and pesition occoup-
.ied by each brush to ensure refitting
.azactly'tha'sane-way.round and then with-
“graw the brushgesr, taking care not to
over-siratch the tensicn sprimg, 1f a limiy
switeh is fitted, unsolder the switch wire
-at the terminsl izg. '

" Withdraw the yoke from the armature.
‘Unscraw the two self-tapping screws which
.secure the fisld coil assembly to the yoke
and withdraw the ‘assembly out of the yoke,
‘noting carefully the hole ceoupled by each

" .screW for subseguent reassembly.

. Withdraw the armature and wors assembly
.,from ‘the gearbwa.---n.“

*Raassembly

B the main, reassembly is the reversal of
di
_:bf precautions have been given there-
these should be observed.

. LIMET SWITCH: - ..

" The brass sector inside the cover sbould
he ameared with pefroleum jelly.

LIBET SWITCH

aﬂtllug procedure previously described..

BEARING AND GEARS:

IQThree 0il impregnated porous bronze bear-
ings are fitted - one for ithe fimal zesr
shaft and two for the armature shafi, the

‘bearings forthe latter being self-aligning.
Diline B.B.B. should be applied sparingly

‘before. assembly to these bearings, the felt =

backing wasbers and the armature shaft. It
is important that the felt washers are not
over-loaded with oil.

NOTE: A lubricoting groove is machined
‘round the final gear shaft and the shaft
xuns in @ plain brass hearing (Part Ne.
743044). When servicing the groove should
he filled with Hagesine Listate grecse and
the complete shafi smeared with Rocol Moly-

pad oil.

"Wkile a groove contibues to be machiped in-

all fipal gear shafts provided for service
replacement purposes, it is importznt that
this is not filled with srease when p shafi
i8 vo run in an oil impregnated porous
‘bronze bearing (Part.No. 743584).

Ia production, Qilinme B.E.B. is applied
sparingly to the final gear shaft, Rocol
#olypad Mclybdenised Disuiphide 0il to the
crank pin, and Ragosime Listate grezse o
the crosshead, guide channel and driviang
Pin, Between 25 and 35 cubic cemtimetres of
Ragogsinme Listale grease is- applied to the-
worm and gear. This latter grease is alse
applied to the cable rack.

ARMATURE YORE FIzbo CoiL

SUPPLY
TERMINAL 27

TreaMina, 1T
o SWITGH

C.E, COYER

- THrRoUGHEY
SELF ALIGNING gpts

BRUSHGEAR ASSEMBLY

. HS BRONIE
G-5694 SRR EARTHING
7 TERMINAL TE®
Fig. 4§

Windscreen Wiper Motor with Commutator
End Cover and Yoke Withdrawn from Armature
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{2} Armcture End Play:
The adjusting screw in the side of the -
gearbox should be sei and firmly locked to
give 0,008" to 0.012" ‘end play of the arm--
ature.

(3) Brushgear:

Aftey assembling the spring, the brush
arms muest clip on to aod be able to move
quite fresly abput the pivots, care being
taken not to eover-siretech the tension
spring whilst Tefitting. Care must be
taken to see that oo pari of the brushgear
or brushes can foul the commutator tags or
‘conrnectlons ang that the brushes ride wholly
on the copper. segmenis.

The pressure exerisd by the brushes cn the
commutator should be 125 to 140 grammes.

{4) Fitting Arms and Blades:

Pirst ensure that the wheelbox spindles are
la the correct parkipeg position by switch-
ing on the motor ‘apd them switching 0ff and
waiting for them to come to rest at the end
of & cycle.

Fit the arms and blades to the splinsd
driving drums on the wheelbox spindles eb
the correct parking asngle, pressing the
headpieces on until the retaining clip is
bezrd to spap over the end of the drum.
S8witch on and note the wiped ®’reas, If
necessary, the position of the arms can be
adjosted by removing and re-engaging then
in the appropriate position, the plich of
the driving drum splines being 5%

NOTE: Do not attempt to turnm the orms on
the spindles but press bock the retaiping
clip in the headpieces and withdraw the
arms. from the drivipg drums and refit in
the degired position.

{d) Limit Switch Adjustments

“8lacken the four gearbox cover securing .
otatethe domed cover untll the setting -
“top of the cover is in line with-the .
ve in the gearbox cover. The pig
R he side of the cover mearest the
cable Tack to obtain parking With the crosshead
away from the worm gear, or turned through 18079

to obtain parking with the crossbead toward.

the worm gegr.

Retighten the gearbox cover securing Screws.

“these are found to be worn or distorted ithey

should be replaced in additior to the wipsr

-element and "backbone®., No responsibility can

.be accepted for subseqguent poor wipipg perfo
mance or DAMAGE TO THE WINDSCREEN if a repla
_ment element and "backbone”
- existing worm parts,

”'fraa from pil or petrol and to avald dlstarzi
”th the metal “backbone.._f“-'

PAGE 37

CRETAINING GLIP

SPLINED PRIVING DRUM
G-5685

Féigs 5
Wiper arm~ioswheelbox atiachment

{e) Setting the Wiper Arms and -Blades

Withdraw the wiper arms from the splznedj f
driving spindles,. oo

Switck on the supply (xgnltlon SWltGh) and.fﬂ
¢perate the panel switch. T

Switeh off the wiper motor and wait fer the
spindles to come to vest at the end of:.a cycle. -

Refit the arms snd blades to the spindles,
‘The angular pitch of the splimes on the driviag -
drums is 59 to enable an- approprlate arm -posi- -
tion to be engaged, : —

{f) Wiper Blade Replacement

The wipers are normally fitted with "Rain~
‘bow" ‘wiper blades of Standard, pattern in which:
the rubber wiping element. and "backbone™ is a
replaceable part. Before fiftipg a replacement,
-however, the blade carrier and wiper arm mmst
‘be ecarefully examined for sigps of weay, IT

is fitted. t

New elogents should be hendled with car




2-1/2 4x4 @.85,

INTERNATIGNAL

SECTION P
ELECTRICAL SYSTEM
PAGE 38

HEADLANP
MODEL Fe700

Bulb Replacement

To remove the Light Unit, press in against
the ftension of the three spring loaded adjust-
ing screws and turp it an anbti-clockwise direc-
tion until the heads of the sorews can be
disenpgaged through the sloited holes ip the

Light Unit rim, Do not disturb the screws as

this will affect the lanmp setting.

Twist the bulb adapter in an anti-clockwise .~

dgirection and witbhdraw it. The bulb can then be
removed., Identical double filament bulbs are
fitted in each lamp, In the dipped positiom,
both headlamp beams.aré deflected downwards and
to the left.

Replacement Bulb

12 voli 50/40 watt.

Renewal of Light linit

Remove the Light Unit assembly aand bulb.
¥ithdraw the three screws from the unit rim and
remove the seating rim and unit rim from the
Light OUnit.

Pogition the replacement Light Unit on the
seating rim taking care to ses that the diecast
projecticn at the edge of the Light Umit fits
toto the slot in the seating rim. Fnsure that

the unit rim is correctly positioned and

finaily secured by the three fixing screws.

Replace the bulbholder, ete.

. VERTICAL
ADJUSTMENT SCREW

.Fig. 1 = Headlamp REC=-311

YERTICAL SETTING
ADJUSTMENT SCREW'I'

LIGHT usit
i

TBULE HOLDER

HOR FZONTAL sarr}ns'
ADJUSTMENT 5CREWS

Fig, 2 - Headlamp Bulb Replacement

SETTING THE LAMPS

Het each lamp to the correct position in the

wvertical plang by means of the screw at the top
.ef the light unit. Turn the screw clockwise to
reise the beam and vice versa, Horizontal
‘adjustment is affected by turning the two

serews at the side of the LIght Umit.

Tae lamp should beset so that the wmain beanms

‘are straight ahead and parailel te¢ easch other
and to the road, with the vehicle normally

loaded, If a focus board or stand is not
available, seiting can best be carried out by
placing the vehicle in fromt of a blank wall at

‘2 distance of at least 25 feel., See that the

surface on which the vehicle is standing is
level and not sloping relative to the wall., It
will be found advantageous to cover ome lamp
whilst setfting the other.

PARK/FLASHER LIGHTS

The park/flasher lights mounted in the front
panel are of rubber censtruction with a metal
lockipg rim which holds the moulded rubber
lamp ris around the lems.

To replace the park/flasher light bulb,
prise the metal locking ring out of the rubber
flange. The rubber flange can them be spread
allowing the leans to be removed.

The bulb will thenhe accessible for removal,
The bulb is a 12 volt, 21/6 watt D.C. bay-

onat cap.
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BLE CASY

SECURING
5 CREWS,»

SEATING
RIM

UNET RIM

Fig- 3 - Light Unit Replacement
STOP/TAIL/FLASHER LIGHT

Combination step/tail/flasher lamps are
mounted one each side of the rear of the
vehicle. “The lamps are divided into two compar-
tments, one of which has an amber lens for
flasher compartment and the other a red lens
for the stop/tsll compartment, This compart-
ment zlso has a clear lens at the side, for
itlumination af the liceace plate.

The "bulbs used are as follows:-

STOP/TAIL LIGHT
FLASHER LIGHT

12 YOLT 18/6 WATT .D.C,
12 VOLT 21 WATYT 8.C.

Access to the bulbs is gained by removing
the lenses attached to the lamp by four screws.

CORVOY LAMP

‘The convoy lamp mounted on the rear shock
absorber crosszember 1s equipped with a 32 voli
4 candle power, §.C. hulb, access to the bulb
belng obtained by removal of the tubular cover
which is ascarsd to the lamp body hy 3 bavonet
slots,

LOW AIR PRESSURE FLASHER

The bulb is & miniature bayonet cap, 12V,
2 C0.P. anéd is gocessible by pulling the kulb
holder ont of its socket, in the back of the
gir pressure gaige,

PROGECTION |

BLACKOUT LAMPS

The vehicle 1s wired 1n such a way, that
when the blackout switch is in the normal
position 21l otheyr lights can be used, but when
the switeh is turned ito blackout position only
the blackout headlights, convoy light, and dash
panel lights can he used,

~ The "blackout headlamps are equipped with
12V 18 ¥,.5.C. bulbs which are mccessible by

removing the two screws which secure the lamp

Tin,

TURN SIGHALS

The turn signals comprise the follawing
mnain components.

1. Two frent lamps incorporated in the fropt
parking lights.

2. Two rear lamps incorpeorated in the tail
Lanps.

3. A two way switeh located in the steering
column flange cup.

4, A flasher unit,

5, Two lamps ipcorporated im the speedometer

iastrument.
2, INSTRUMENT FANEL {REF.)}
L INUICATOR L IGHTS
% / SPEEDOMETER {REF.) Leve
A K
FLASHER Y ' 7 \S1GHAL CONTROL
UNIT L
t
S FLANGE
'. Y TURN R15KT—] - 5TG. COL
4] I, % PO5. //, ™.,
A% %
' R S 7 TuRN LEFT
b " Fa

! ///, _ POS.

G-6084

Fig. | - Turn Signal Control
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OPERATLOR

1. The flasher unit (Fig. 1) is connecfed via
the ignpition switeh, bliackout switch, apd
ammeter to the battery. From the flasher -
unit a eable runs to the centre .or live
contact In the fwo way swiich.

2, ¥hen the switch is operated to right turn or
left the "live" contact is comnected te the
approprizte "right" or "left" contset in the
switch, to which are gonnected cables. to the :
front and rear signal lamps.

3. Tapped inte these latter cables by means of
double comnectors (Fig. 1) are c¢ables to the
indigater 11ghts in the. speedometer inatru-

. b
oL ACTUAT ING ARM

ment. _ : P ' G-g1z2
4, These lights flash in comjunction with the Fig. 3 = Turn Signa}l Swiich tnstallation
. .sgignal lights, through green arrow shaped
“.-slots in the speedometer dial, thus indi-  TURY SIGHAL SWITCH

© ‘gating o the driver that the control 1ever'

" is cin e 31gna111ng position, '_._n__ . 1, Access to the turn signal switeh is obiained - -
' ' by removing the stesring wheel as ghown in -

. Section F.
TTﬁEZFLASHER'UﬁlT .
- 2, This will expose the switch as skown ip
;1 This is lecated on the ‘dash. panel as. shown ‘ Fig. 3.
1n rig. 1,

 It Tequires no maistenance and is pot . IO REMOVE THE SWITCH
epairahle. .
1. Disconnect the batbtery.

.:2.;&fter removal of the steering wheel refer to .
.1 The 1ndlcator lamps. in tae speedometer'” - -screw which secures the conirol lever to the

are:13¥ 1 C.P. S.C. and are - switeh actuating arm (Fig. 3.) The’ control
1133 out. the lamp sockets. “lever can then be withdrawn.

; 2 G~6076
SIVBCREW }3.'5cnew HEX. " -H. LEYER, GONTROL
R4 SWITEH ASSY, 4, FLANGE STG. COL.

Fig. 2 - Turn Signal Switch Iastallation Fig., 4 - Switch Attaching Screws

G-~5123

‘Fig. 2 and 3, and screw out ithe hezagon
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3. Remove t¥0 cross recess screws whigh secure

the switeh to the flange cup {Fig. 4).

3&. Bbiscennect the five cables at the connec-

tors located below the instrument panel to

the right of the steering column.

G-5124

Tig. & - Removal ar Assembly
of Cables

Figs & = Removal or Assembly
of Cables.

5. Untepe the sixth cable (coloured Ted) and
‘tape the sixz ends togethar a5 shown in -

Figs. 5 and 6.

_'6,'ﬁithdraw the switeh zssembly with cable as
... shawn in Figs. 5 aad 6.

0,5135 2. BLUE 5, BLACK"

‘3. In refitting the lens, ensure thst the cork

4, To facilitate removal of bthe lamp base, &

JUMPER ‘SOCKET

“-in Fig. 8. i1s & jumper sccket to permii a
trailer %o be ccanected electrically to the
vehiecle. 4 sprung iid covers the socket when

1. The SWltch is not repairable an

t. WHITE 4, GREEN.
%. RED 8. BROWN .

Fige 7= Turn:§jgngLfs_;igh_;. 

REASSEMBLY

‘Follow the reverse sequence of disassembly,
not forgetting to insulafe ‘the rTed cable.

WIDTH LIGHTS

1. The width lamps mounted -one each side of -
“the cab roof pamel, incerporate a 12V 3 Cp
8.B.C. bulb, access to which is gained by -
‘removing 4wo round head screws which secure
‘the red/amber leas to the iamp base.plaie.

% ‘The lamp base is secured to ithe cad with
four screvws and nuts whick can be Temoved
-after the lens has been taken off.

seal is in good comdition azmd correctly
located between the lens and the base, to
exclude dust and water. Fit the lems with
the ampber towards the front.

-cable conmector-is located k) few inches irom
the lamp inside -fhe cab.

Mounted at-;he-iear of the vehicle as shown

not in ase,
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Fig. 8 - Jumper Socket

ﬁﬂijhe-cahles are ‘soldered into the socket pins

iﬁtfona_end,;#nd;ﬁqldsyﬂd to terminals st the

ether.

" Each cable is nuabered for ciremit identi-
flcation and connected into the jumper socket
85 in the chart shown im Fig. §.

.- -Viewed from the resr the socket pips are
‘lettered as shown in Fig. 10.

CIRCUIT DESCRIPTION|CIRCUIT Ho.}SOCKET PIN

AUX. FEED - -4 K
JAIL LI1GHT FEED . -21 E’
STOP LIGHT ] z2 b Ba-d
BLACKOUT & CONVOY | 24  § A, C & #H
SOCKET GROUND ] ee D& L.
LEFT INDICATING - | 115 - M
REGHT INDICATING 1t7 N

Fig, 8 = Circuit Tabulation
{Jumper Socket)

-;_:7~.”;Eigq,io - Socket Pin 'Arraﬁgemanﬁ_ﬂ”. .T'

" (viewed from the rear) .

GIRGUIT BREAKERS -

..'Asfshqwn in Fig., 1, (refer Page 5) varicus .

“.pircuits are protected by ecirenit breakers.

When an overload foours in any particular

circuit the circuit breaker contacts open thus
preventing current flow. The circuii breakers
are mounted in g group inside the cab above the
driver’s doer. The g¢ircuit breaker affected by
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over-lond will remain oper & few seconds and

then close again, thus opering and closing the = and should not require readjustment in service.

eircuilt pnd causing the ammeter to fluctuate,

between .a pormal -reading and B high discharge

reading. Such a condition must be investigated
immediately by checking through the ¢irenit for

broken insulations allowing current to "earth"

ete.,

To test a gircuit bresker to determine its
efiiciency, apply by means of a 6§ volt battery,
g rheostet, and an ammeter, a 'load of 30 aEDS.
Under this test a circuit breaker should break
in 11 to 19 seconds. Replace fanlty breakers,

EORK

The bhorn is wounted on the left hand front
cab suppert bracket, and is a vibration type
witk a frequemcy of 2290/320 cycles per second.

All adjustments are set by the mespufacturer

- Copditions affecting horn performance: -

LOW HORN YOLTAGE

If the hora produces a weak sigpal, the
voltage at fhe horn should be chegked., Connect
a voltmeter from the horz terminal to ground.
The reading shonld not be less than i1 volts. A -
low reading would indicate z low battery or a
high resistance in the horm circuit., Take
readings at'all peints in the circuit until the
fault is located, ipcluding the horn hnttom
contacts. See that all connections are clean
and tight.

NOTE: Horn bhutten assembly is illustrated in
Section F, pages § and 7.
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DESCRIPTIOR
AMMETER
The ammetey, oil pressure gauge, fuel gauge, (NSULATOT
temperature indicetor, are incorporated in cre
instrument cluster, mounied in the ipstrument
1 YOLTAGE
pane REGULATOR

Fig. 1 illustrates location of instruments
in the cluster, The cluster is attached to the
panel with two screws, as shown in Fig, &,
Section Q.

Each instrument can be replaced individually
but are not repairable. Access to the instru-
ments is- gaiped by removing the six instrument
panel screws and disconnecting the air pipe al
the gauge, and speedometer .cable =ai the
speedometer head,

Sorew -0ff the vent confrol kmob. The panmel
cgZrn then be wmoved away sufficiently to provide
access ‘Lo The ‘rear oi ‘the iastruments, -

ADAPRTOR
TERMINAL

G-5088
Fig. |

instrument Cluster,
(Roar View)

Fig. 2 ~ Instrument Cluster and Senders

/BAR, BUS
".GAUGE, OIL PRESSURE RECEIVER.

-INSULATOR, AMMETER
“AMMETER, 'ASSY.
. . BOBY
" MASK
GLASS, DIAL
GASKET

 REGULATOR, VOLTAGE - e

LEGEND,
~10. 'BEZEL
A1, CASE, INSTRUMENT, ASSY.
12. ISENDER, OIL PRESSURE GAUGE
.- 13, 'SENDER, WATER TEMPERATURE GAUGE
- l4. T GAUGE, WATER TEMPERATURE RECEIVER
15, - LaMp T T
16, -TABLE, ASSY.
17. BAR, BUS
18. GAUGE, FUEL RECEIVER UNIT, ASSY.

G-3813
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As shown is Fig. 1 each isstrument is stta~
ched to the body by two screws.

fig, 2 shows an exploded view gf: the iastru-
ment cluster, each compouent helng serviceable
except item 6, Body._

No atteapt should be made 40 repair & faulfy
instrument.

OPERATIOR

The "C,V." (copstant voltage) Telegage is an
electric mefering system for the remote indi-
cation of fuel level, oil pressare or water
temperature. It is s -simple, single wire system
between the panel. 1ndicator aad the tank sender
units.

Each system (that is, fuel ievel, oil pres-
sure or water temperature} consists of three
components.

1. The panel instrument.

2. The level unit, pressure upit and. tempera—_,

ture mnit {sender Bnit).

3.. The output veliage regulstor,

IGNITION

AMMETER

"C¥" TELEGAGE
VOLTAGE HEGULATOH INDICATOR

The voltage .regulator, Figs. 1, 2, and 3, is
-cominon ‘to ‘all the systems, that is, one regu-
lator is used to operate the three gauge
systens.

Fig. 3 shows the instrument circuit disgram

VOLTAGE REGULATOR

Its fupction is to regaulate the variable
{input) voltage available from the vehicle

storage battery, or the cherging system, to

_producea.constant 5.0 volt output to the gauges.

This regulator is a simple device, operating
with a heater bimetsl in conjumection with a
.bair of comtacts., It is temperature compensated -
fo produce correct constant veltage for the
-Bauge systems at all expected ambient tempere-
‘tures. It is mounted near the panel indicators
- .at approximately their same ambient temperature.
The voltage regulator does pot producz a steady
D¢ voltage oatput, but rather & pulsating’
‘volitage at an effective constant average value
.of 5.0 volts. Ipput voltage lower than 5,0
‘wolts will result in proportionately low gange
“indication, loput voltages in expess of 16.0
‘¥olts will ovsrload the regulator contacts and

may result in premature wear.

OIL, PRESSURE TEMPERATURE LEVEL
INDICATOR INDICATOR -

””Vf?iS;f:ZF; ?f ”

~ CASE MUST BE
© . GROUNDED -

TWO WAY
SWITCH

“TEMPERATURE.
SENDER

- FUEL LEVEL -

0IL PRESSU
OIL BE SENDERS

SENDER

R Flg. 3 = Circuit Diagram Instruments
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FUEL LEVEL QAUGE

¥ith the tsnk ewpiy, the float, Fig. 4,
holds the slide rheostat (variable resistancs)
et mazimus resistance causing the gange to read
zere, with dgnition switch on. With the tank
full, Fig. 5, the slide rheostat is moved fo
the minlsum resistance point causing the gauoge
to read full, with the ignitiocn switch on, The
use of & bimeisl in the funel indicator wyrovides
gtablliity of reading and eliminates pointer
fluctaation incidsntal %o surgiag in the tank
and the float bobbing on the surface of the
frel. S

- {FUEL LEVEL

J FUEL LEVEL -
e INDICATOR

UNET

CONSTANT
YOLTAGE SUPPLY

~G~8088

_3“.::“ r fig,.§;9 Operation with fuel
LT Lk eapty TERL

TEMPERATURE 'GAUGE SERDER UNIT

Thkis instrument operates om an eptirely
different pripciple, without any moving paris
in the sender unit, The heart of the unit is &
#gintered® material, whick bas & charscteristic
ef having low resissance when hot and high
cresistsnce when cold.

- 1% -is epciosed iz & sealed bulb which is
-&erewed inte the eylinder head so thei the
‘resistor located in ihe exireme end of the bulb
will ‘faithfully follow the coolani temperaturs
to be measuyed. The kigh resistance im the ani
mhen'surrougded'by cold cpolant, causes the
temperature indicator to read the cold end of
the dial, Fig. 6, with the igpitiom switck on.
The low resistavce ivw the wnit, when surrounded
by kot coolant, PFig. 7T, caunses the temperature
ipdicator to read the ot end of the scale,
with the ignitign switch on.

- IHSTRUMEHTS
- INTEENATIONRAL PAGE 3;
o
/,_,_A
._—_f" :
S £ FUEL LEVEL
—\__/| | oIcator
FLOAT & e
FUEL LEVEL conrav

VOLTAGE -SUPPLY .

G-6068

Fig. B = Opsration with fuel
tank full

WATER TEMPEBRATURE
INDICATOR

HIGH RESISTANCE
WHEN COLD

_ WATER ©
TEMPERATURE CONSTANT
SENDER  VOLTAGE SUPPLY |

E~8070

Fige © - Qperation with low temperature.

WATER TEMPERATURE

INDICATDR//f’"““N\\ B
W BN

WATER CONSTANT
TEMPERATURE - 'VOLTAGE ‘SUPPLY -
SENDER -5071 -

LO¥ RESISTANCE
WHEN HOT -

Fig. 7 - Operation with high temperature
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10IL PRESSURE

" \OIL PRESSURE INDICATOR
SENDER
CONSTANT

”* YOLTAGE SUPPLY
. PBESSUBE .
'ENGINE OIL 6072

qujQ{ 8= Operation with low oil pressure

ot pressure | INDICATOR

- SENDER -

. CONSTANT
'VOLTAGE, SUPPLY

G-8073

- Fig. & - Operation with high pit pressure

OiL ‘PRESSURE GAUGE SENDER UNIT

is caused by disphragm flexin _
varyiag oil- pressure dell?ered “ky the engine
0il pump. The sender waif is screwed into the

engine oi) gallery on the L.H. side rear._f;jf_”'

: sgv_i,,c_g. _iH,S,TRUETI.OﬁS.

: nnits should be removed Irom the vehigle
.unt_l*all checks are completed and it is.
determined which wnif is defective.

“|OIL PRESSURE

EQUIPMENT NECESSARY FOR CHECKING

~ .1, Une new fuel level sender. If there is any

_guestion about the level wnit being ia good
condition hook if up .in series with s pansl

“dindieeter aund & "C.V." veltage regulator
known to be in cperating condition snd a &
“er 12 volt battary, oberate level sender by

. band and see if penel! indicator reads
Tenpty” with level (fank) unit float im
bottor position, and “fnll" with level unit
in top positien,

2, Taree ten-foot lengths of insnlated wire

equipped with elip terminsls st sach end.
These long lengths will, in practically alil
instances, permit ipdividual making check %o
£i% in sest of %ruck ang ohserve gaugse
reading being checked.

3. For a detailed check of voltage regulators,

one nmew panel indicator (any type fuel, oil,
or water temperaturs).

METHOD OF CHECKiNG

'A!'valtage Regulator - the "g.V."7 Telegaze

yoliage regulator, Fig. 2, 1s commom to all
three sysiems, that is, one regiulator is im-
stalled op each veblele to cperate thres
- . gumge systems. Check voliage vegulator firsg,

L. IF all Ehree gauges simplisnecusly read
-considerably too high - for ezample, 1f the
fuel pauge reads up scals with an emply iank,
‘and the tempevature gouge reads up sczle
with a cold engime ang the il pressurs

" gauge reads oo high with low pressure, the. -
¥oltage rezulator is not working proveriy

- a8d should be replaced.

. NOTE: Check ground comnegtions of voltage

‘regulator. The groundipg is essenticl to thes

" proper functioning of the regulator.

‘2, If all three gauges simultanecusly read
teo iow, either the input voltage to the
" regulator is below 5.0 volts of the voliage

.- regulator is inoperative and should be

' " replaced. Check battery voltage ocutput hefore
replacing voliage regulator,

" NOTE; A direct specific method for cheeking
-voltage regulater operation follows:-

'ﬂ”al.check battery voltage,
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b. Connect lead wire from cutput terminal of
voltage regulator to ome terminal of new
panel'instrument. Connect lead wire from
the other terminal of panel instrument to
terminal of new level unit.

c. groupd level unit. Hold float in empby
position.

d. Turn on ignition switeh. Panel indieator
should read empty (that is, bottom line
on dial}.

e, Start engine, run at faster than idle
speed. CGange resding should not change 1f
"o.v." voltsge Tegulator is functioning
properly so as to control average output
at 5.0 volts. Bacause the voltage regu-
later provides intermittent contacting,
averaging the voltage to 5.0 volts, its
voltage output cannot be checked with a
conventional voli meter,

f. Hove level unit float to faull position.
Papel instrument should read top end of
digl scale.

B. PANEL INSTRUMENIS

i. Disconnect lead wire at level, pressare of
temperature sender.

2. Hook in new level unit, Grouond level unit.
Place float in empty position. Tuore on
ignitiop switck. Place instrumerst beioeg
checked shounld resed bottom end (that is
empty, 2o pressure or lowest temperature} of
dial scale.

3. #ove float to full position. Papel ifanstru-
ment should read top end of scele. If cheocks
show proper operation, Doth panel instrument
and lead wire to unit are correcit, otherwise,
hook up new level umnit to proper terminal of
panel insirument, eliminating the lead wire
from the pagel irztrument fto the unit from
the circuit. Repest empity and fnll checks.
1f checking procedure shows a proper opera-
tion, check lead wire for brokep insulatien,
short or broken wire. Correct or replace
lead wire.

LEVEL, PRESSURE OR TEMPERATURE SEKDER

If papel instrument and iead wire fuaciiom
properly with new good level unit substituted,
but did mot with originel unit, replace orig-
inal unit.

‘s thin coat of grephite impregnated non~bardep-
ing gremse om the core only. Lubricate caly 3/4

end) leaving the top 1/4 free oI grease,. %o
‘eliminate any possibility of grease getting iat

hand snd feed the core with lubricant in

Be sure level (tanks) unit is properly

groupded to tenk apd also that the tank is
groucded to-the frame.

po not attempt to repsir or calibrete any
panel ipstrument, sender or voltage regmlator’
in the field, as this 1s not prsctical. Repia-
cement with a new unit is the only ‘practical
means of servicing these gauges.

AIR PRESSURE GAUGE

ghould this instrument fail to operste or -
there is doubt about its sceuracy, use & test |
gauge as a comparison and if necessary replace
the instrument with = new one.

The flasher warnipg bulb can be replaced by -
pulling the bulb holder out -of its socket in. -
the rear of the air pressure instrument, kS

This is 2 miniature beyonet -cap 12V 2 CP. .
Flasher {ype. o

SPEEDOMETER

The speedometer amnit is oply serviced .
complete.

Yo remove the specdometer instrument, dis- .
connect the speedometer drive cable by uascrew-
dng the ksurled nut at the back of the instrn- -
ment.

femove two atiaching screws adjiacent to the -
front of the instrument and withdraw it forward.
snd down from the iastrument papel. L

LUBRICATING FLEXIBLE SHAFTS

Thoroughly clean the core and casing., Apnly.

‘of ihe ‘way up to core, (sterting at the lower

‘the instroment head, Hold ‘the casing with on
cesing.
CAUTION: Never f£ill or pack the casing with:

gregse. Periodicql lubrication of flexibl
shaft is recommended to avoid premoiure failure
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BUZZER
LOW AIR PRESSURE

The low pressure warning buzger mounted in
the cab above the R.H. doer is 8 12 Volt

instrument controlled by an air pressure switch -

incorporated in the alr pressure. gauge mounted
in the dash panel,

No mazintenance 15 required and the huzzer
unit shonlid be replaced . if found to be faulty.

In the event that the tone adjustaent

- ‘becomes faulty, this can be reset by removing
~the cover which is se¢ured by & kaurlegd nut at
~.the rear side and adjusting the contact adjust~
ing screw located opposite the cover screw.
‘hoosen the lock mut and turan the adjusting

Screw in or out until the tone is restored,

“‘retighten the locknut.

Should the buzger still be inoperative at
low air pressure after tone adjustment has
been checked, replace the unif{ complete,
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The cab has been designed to- emable the

froat ead section to be removed in One paece to_ﬁ_

facilitate engine removal. R

FRONT EHD REMOVAL (ELECTRICAL)

1. Disconnect the battery terminals snd remove
the battery. See Fig. 1. (Page 2)

2, Pull the negative cable through the grommet
hole in the side of the batiery compartment,
bringing the grommet with it. The cable can
then hang loese.

3. Disconnect the cannon plug by-unscrewing the
serrated ring not (3) Fig, 1, and pulling
cut the elbow sleeve (2).

4, Disconnect the five lower pull /off termingls
(2) Pig. 4, and disconnect the earih cable
(3) Pig. 4, (Page 3)

§. Bemove the itwo windscreen wiper arms and
blades (method of attachment is shoen in
Fig. 5 section "P" electrical,

6. Detach the sieering column at the instrument
panel (2. bolts) one of which can be seen st
(3) Pig. -6, (Page 4).

7. Opelip three clips which secare the horn to
steering column cable to the front eng
crossmember (4} #ig. 2, (Page 2).

FROMT END REMOVAL (MECHAXICAL)

1. Umscrew the two hand bolis (4) Fig., I. and
swing the brush guard forward zngd down on
it's hinges, This ther becomes .2 sten up to
the fromt compariments.

2. Remove the engime cover,

3. Remove ftwo bolts from the top of sach "A"
frame, one. gf which is shown at (1) Big, 2.
(Page 3).

4, Discoanect the cluteh hydraunlic pipe 2% the
upniegn near the air compressor.

-b. Bemove 4 bolis (two from each side) attach-

- lpg the radiater stabiligers to the side of
the frant compartments, and swing the
‘brackets clear, (5), Pig. 1, (Page 2).

6. Disconmect the front speedometer drive cable
Irows the rear cable, unclip it from the
chasgis and cab, and coill it up to the fromt
end. It will then come away wilth the front
end assembly. '

F. Take out all floor mats.

8. Remove right handtoe board attaching screws,
(but not the toe board itself).

8. REemove Iour screws attaching the left hang
toe board to the floor panel.

19, Remuve the small toe panel to whick the -
accelerator crpss shafi is attached,

11, Remove the alr lines (2) Fig., 5, and (4)
Fig. 6,from the air control valve and foe
‘board fittings, Disconnect the eir guage
Tipe (2) Pig, 6 (Page 4) at the manifold
fitting on the toe board,

'12. Remove eight capscrews from each side flange
{1) Fig. 2, and fen’ capscrews from the ‘top
mounting flange (2) Pig. 2 (Page 2).

13. Bemove thetwo brush guard attaching pillars.
(3) Fig. 2, and the froat bumper bar.

14, The front end assembly cap then be removed..

.NOTE: Duriang froat end removal take particilar

Zote of the locations of all seals, to ensure
correct ipstalletion at reassembl y.
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REMOVAL OF CAB
FRONT MOUKTINGS (Fig. 8)

Note the correct order of assembly of the
front mounting rubbers and remove the 1/2 x
3-1/2 hex. bolts.

/" FRONT
CROSSMEMBER

=~ LAH MOUNTING
BRACKET

G=5760

Fig.. 8 ~ Cab Mounting Froni
REAR MOUNTIHG {Fig. 9}

Place suitable blocks between the chassis
side rails and the ¢ab cross member rear, to
support the cab. Remove four 3/8 x 1" hex. bolts
which attach the rear mouwntings to the cab

crossmémber. Hand Lole= in the cab crossmember’

provide acgess to these boelt heads,

it I H
ey

Fig. 9 ~ Cab Mounting Rear

~CAB REMOVAL

Remove the epgine cover by unhooking the
spriang catches.

Digcoanect the throttle and choke cahles

from the carburettor.

Undo the press buitons of the control lever
boot {2) Fig. 3 (Page 3).

Remove sizteen screws from the lower cover
{3) Pig. 3 and lift off the cover.

Remove the rear clevis pin to discopnect the
handbrake rod froem the bellerank, (Fig. 3,
Jection D5Y.

Disconnect earth strap at L.H, front cab
mnounting bracket. : ’

Disconnect the bBorn wire &t the cable
wonnector locabted mear the chassis rail.
bepeath the engine air cleaner.

Disconnect the starter motor cable from the .
starter motor and pull clear,

Disconnect vhe flexible fuel pipe Irom the
fuel pump.

Disconnect the oil pressure sender ‘cable at
the semder anit.

Disconnect the gpgine temperature sender-
‘cable at the sender,

Disconnect the low tension cable from fhe
negative terminal of the ignition coeil.

Discennect the foot throttle ‘to carburettor -
rod 2t the front end. -

Disassemble the hydraulic eluich zomtrol -
pipe bracket from the engine tunnel R.H. side. ..

Disconnect the fuel seander cable connectcr'?
situated under the rear L.R. corner of thef
engine tuppnel.’ ‘

Remove the clevis pin from the front yoke of -
the transfer case coptrol rod. :
Remove the swivel bolt from the rear end of..
the transmission control rod. '

After identifyingwithtags to ensuvre carrect-:
reassembly, uncouple three winch control. hoaesﬂi
beneath the cab. o

Disconneet the fuel pipes from the two way{f
cock under the cab floor,
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Disconaect the froni speedo cable from the

rear speedo cable at the coupling situasted
inside the R.H. chassis rajil just rear of the

front spring rear hanger. {If the front end has
been removed this will have been disconnected
previously}d,

Unclip the cable and coil it up .as described

for front end removal.

After carefully identifying for correct
reassemnbly, disconnect fwe air brake hoses
below the R.H. toe panel. (If the fromt end has
not . been removed, access Lo these hoses can be
obtained by taking out the R.H. headlamp).

Pisconnect s5ix ceble conunectors on the
harness leading imto the steering column,
{Thepe are coloured for identification on re-
assembly}.

Eemove the horp button and steering wheel
as described -in.sestion "R".

Lift the cab s few inches and check to

ensure all cables, pipes and goatreols are free,
then 1ift off the cab. .

REMOYAL COF CAB DOORS

Tap out the two hlnge plus - the doors are
then free to 1ift off.

RENEWAL OF DOOR 8LASS (Refer Fig. B) (Page 4)

1. Remove ten tapping sCrews and take off the-

door access-plate (7).
2. Open the vent window.
3, Wind the main window vizhit down..

4. Remove two rousd head screws (12) securing
the front glass run chaonel.

5, Remove one round head screw securing the
same run channel. This screw is situated
Just below the vent window and access teo it
is gained by ralsing tie lower seal of the
vent windew the screw head being upwards.

8. Remove one flat head countersunk screw and
Byt secyring the top end of the glass run
channel to the top of the door: access to
this screw is downwards from above the door
near the top corner of the vent glass.

7. The glass run channel can now be moved
forward sufficiently to.allow the main door
window to be slid off the reller oo the
actuating arm of the regulator.

'3..Pu11'the bottom of the window towards you

and down through the door access opening,

9, Remove all broken glass and rubber insert
" from the glass chanpnsel,

10, Using raw rubber sheef, press the new glass
centrally into the chanmmel and trim off
excess rubber. Allow the rubber to air cure
for 24 hours before using the window again,

VENT WiNDOW REMOYAL {Refer Fig. 5) (Page %)

To remove the vent windpw take out two pan
headed screws securing the top swivel bracket
to the door, and two screws securing the bottom
swivel bracket to the inside of the door inmer
panel. One of these screws is visible at (8) in
Pig. &.

The vent window can then be 1ifted out
bringing the lower swivel bracket with-it.

DOOR LOCK REMOVAL: (Refer to Fig, 5) (Page &)

First remove the access cover (7). To remove
the door locks wind the main door glass to the
top. Remove the imside door lock bandle (3) by
pressing the escutcheon and removing the
locking pin from the spindle. Take off the
handle and escutcheon (4)., Remove three round
head secrews amd washers (5) securing the handle
plate to the door panel. Push the spindle and -
plate through into the door and let it sBwing
down on the actuating link to which it is
attached. Remove three round head screws {6)
securing the lock to the door, two located on
the jam face and one on the inside panel.
Through the access hole remove the cireclip
attaching the lever of the exterior door handle
To the actuating link. Lower the lock plate
With both actuating links down and out through.
the door gccess hole,

DOOR FITTING

Two adjustments are provided - the wedge
plate dove tail (11) Fig. 5, on the door canl be
adjusted vertically by loosening the fixing
serews and sliding the dove tail to the desired
pogition. Similarly the door lock striker plate
{3y Fig. 7 can be adjusted horizomtally to
obtain & firmly shut door.
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Fig. i0

Cab Interior showing location of
Lontrol Switch Panel "4", Circuit Breakers "g"
and Low Pressure Buzzer "C*

FRONT AND REAR
MOUNT ENGS

Fig. tf = Cab Mounting Brackets
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F 1BREGLASS REPAIR

Beveral parts of the cab such as tkhe hood,
front fendersa, engine covers ete., 8re made of
fibre glass. e )

¥hen fhese become dapaged they must either
be replaced or repaired agcoprding to the sever-
ity of the damage, If the damage is within
econpmipgal repair a speclal flbreglass repa;r
kit is reguired.

A step by step method of repair is as
follows,

Figo | --Damaged Ftbreglass Part

METHOD OF REPAIR

i, Wark put damaged area with pencil approxima-
. tely 2 inches from the fracture as shown in

oroughly . the ared within the pencil
red o_ter edge. As. in

8. From the repair kii{, cut or tear suitable
size pieces of wai for patches, Flg. 4.

ig. 2 - Marked Out Damaged Area

Fig. 3 - Sand Thoroughly
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Fig« # - Tearing Piece of Mat for Patch

&, Heasure'aut cne swall paper cup of resin,
2dd onre teaspoor o0f hardener and stir
thoroughly with a clean piece of wpod. These
quantifies can be Iincreased or decreased

secording ‘te size of repair.

These propertions are suitable for tempera-
“tures sround 60 to T0 degrees F. or below,
‘Halve the quantity pf hardener for higher
- temperatures,

5. Selecgt & clean dry brush, and using a
stippling moticn impregnate the first glass
patch, When this pateh ig completely wei out
apply further patches in the same way ‘to
‘build up spfficiept thickness, Allow to.
_harden, L

6. Clean brush in solvent acetone ensuring all
traces of resin are removed, Auny resin
repaining will reader a brush useless for
further use, Acetone may also be used Fig. & - Applying Resin Mix
sparingly for cleaning resin off the hands. To Resin in Position
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Sand bhack to
sander: files

or garnet Da-par

putty made up as fellows:-

Teke 1/2 cup of resin and stir in sufficlent
filler to make a smooth stiff putiy.

Add :/2 teaspoon of hardener and stir
tnoruughly-until-pinkiah~tinge:disappaars.'

Stop up imperfections with point cf kpife or
putty kpife or similar tool.

¥hen pufty hardens rab down with fine garnet
paper or dry wet and dry sandpaper.

Stopping Up

original shape using power :'-fiﬁ_

‘Brush or spray primer coat~
coat of palnt.

d-then finish -

Fig. 9 = Prime Coating

If g fibre glass part has a piece completely
knocked out, back up ithe hole with cardboard, .
aluminium sheet, or aay other temporary
‘material, and proceed with repairs as
illustrated.

‘Bepairs can alse be done.on the reverse side.

NOTE- Feep resin and hardener in g .cool dry
areq out of direct sunlight.

Avoid handling the resin unnecessarily.

Always wash the hands thoroughly ofter using

“the resin . and hardener, using an. ghresive sodap,

Avoid inhaling the fumes as much as possible,.

If avetone, resin or hardener gets into the

eyes wash impediately with water,
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Fig, |

PROPELLOR SHAFTS

for the drive lipes,
wingh

Spicer 1510 type shafis are wpsed throughout,
‘ahd Bpicer 1410 for the
drive, no

To rewmove the shaft with joints, disassemble

4 ‘bolts from the companion flanges.

Dismantling (Type 1510 Spicer) Joint

A.

‘Remove 0il -seal retalner from end of slip

“Joint:and remove slip jeoint from shaft,

Using a small punch,
ding assembly to loosen snap ring.
. .needle bearipng oanly enough te break bearing
- assewbly away from snap ring (Fig. 3).

‘after first marking the male and female

$Dlin&§3t9f¥9§#¥§ﬂGQFFQQPfrﬂaﬁsembly'FiﬁsmlA

Place joint assembly in vice uszng soft Jaws
to protect the joint threads.

tap end of needle bear-
Move

which

‘shows 2 universal jeint after'the'flange

85 been removed. Fig. 2 Lllustrates 8.

Fig. 2

‘B,

: Ga

- shown. ip Fig.

+

‘Remove journal cross from yoke.

Remove snap ring from slip jJoint yoke.
Turn joint over and remove opp051te snapc
ring. {Fig. 4). ;

Tap needle bearing until opposite needie
bearing. is free of yoke;

: : using & 'soft round
drift (brass) with flat face about. 1/332"

‘'smalier than the diameter of the ‘hole in the'

yYoke to prevent. damage to the bearlng;
(Fig. ‘5).

Turn yoke or joint over and tap on exposed
-end of journal or cross end to remove. reme .

Tip Cross a
R ‘and lzft out, of yake. =
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Cieanéng;gﬁ&“tnspection

I. CLEAN ALL PARTS. Use a suitable cleaning
fluid. Allow the paris to.remain in ‘the cleaner
for some time to loosen np any particles of .
grease or foreign matter. Remnove any burrs gr{__
rough spots from any sachined surfaces._

2. HEEDLE BEARING. Do not dismpantle. Clean
with short stiff brush and blow ant with com-
presged sir. Work & small quantity of lubricant
(140 BSAE oil} into each needle bearipg and turn
the needle bearing on the truanion to- check

3. JOURNAL CROSS. Because worn neeadle bear-
ings used with a new journal cross, or new
needle hearings used with a worn journal cross,
will wear more rapidly (making another replace-
ment necessary in a short time) always replace .
the journmal cross and fonr needle bearings as. a fig. 5
unit.

4. JOURNAL AND BEARING KIT. To facilitate
the replacement of journals and bearings, =2
Journal and bearing kit is availeble. The use
of the kit ensnres having the correct individ~
ual parts when requlred and saves valusable
time. )

Reassembling {Type 1510 Spicer) dJoint

Reassembling is merely a reversal of the
foregoing disassembling operations. Onr joints
without & lubrication fitting,replace reser-
voirs in the journal ecross ends with grease
(XG~279). Make ‘sure the reservoirs in each
truanion are filled. With the rTollers ip the
Tafe, - flll the race: abnut 1/3 full., Fig. 6

Lubrication (S1in Yokes and. Joints)

Propellor shaft slip yokes are to be lubri- .
‘cated every 1,000 to 2,000 miles. Use viscous
chassis 1ubr1cant. Remove the pipe plug -and
t-luhrlcant. ‘Replace the :pipe plug,

The universal ‘doints are lubricated every
b 'las ‘using XG-279 grease,

Fig. 7
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PROPELLOR SHAFT {OR DRIVE LINE) ViBRATION

Where drive line ?lbratlon is experienced,

it will be necessary to. imspect the following -
bafore any attempt is
made to balance the propeller shafis as descri- -

units &s outlined helow,

hed under the heading "Siep-by-Step Procedure
for Checking Drive Line Vibration®.

COMPANION FLANGES.
mounting nuts, and the holis ihat atiach the
shaft to the flange, must he tight fo assure
drive lime balapce, The least degree of loose-
ness in the flange mounting nuis, or the shaft
attaching bolts, is enough to cause excessive
(out of balance) vibration at high propellor
shaft speeds,
the adjustment on the rear axle pinion bearings
or propellor shaft centre bearings, this adjns-
tment ‘i destroyed because of lack of torgque
on the gut. When & companion flange is removed
from a trapsmission, or rear axle, the flange
and shaft should be marked so that the flange
can be reipstalled in the same positiocan on the
shaft, Care shonld be exerclised in the removal
ar replacement of companion f£langes as rough
hepdiing such as bammering on the trumrnion
woenting may bend or distort flange.

CORRECT ALIGNMENT, Correct alipnment of the
gniversal joints is imperative for efficient
terque transmission at high speeds, To assure
parallel alignment of the joints mark the
mating parts pefore disassemblipng as shown by
arirow -in Fig. 1.

LURRICATION. When 2 propellor shaft has
been removed from & chassis, preper lubrication
i= ap important part in the reinstallation
operation. ‘Be sure to work a small quantity of
lubricant (SAE145 gear oily into the teller
assemblies and make certain that the slip
Joipt splines are also properly lubricated.

ENGINE MOUNTINGS. Tighten the engige
mounting bolts. Should the engine mountings be
-0il sosked or deteriorated, they should be
replaced. Loose mounting belts, or cil scaked
‘can. cause excessive

or deteriorated muuntxngs,
vibration.

Fig. 8

The companion flapge

Where the flange also maintains

* in engine itself or due to an out of

AﬂStep =By=-3tep Procedure for Checking Drive

Lina thrat:on

Start engine, and with clutch disengaged

“‘and transpission in gear to keep the cliutch
‘gdisc from spinming,

bring engine speed up slow-
1y to governed speed to determine if vibration
balance
cluteh pressure plate assembly. If only normal.
vibratiom is evident, disconpect ithe front
propellor shaft at the transmission companion

'-n.flange and with transmission in direct drive
and eluteh engaged,

slowly bring engine speed
‘to governed speed 4o determine if vibration is

caused by an out of balance clutch disc or out

testing troek,

of balance transmission zears.

If both the above checks show only normal
vibration, connect the fromi propellor shaft
-and use the following step by step procedure in
balancing the drive line assembly.

Drive lipe vibration can be checked by road
spinning the drive line with
truck up on jacks or by pullimg the rear axle
sheft and spianing the drive line.

Before any balance weights are added to
propellor shafts, discomnect the rear propellor
shaft at centre bearing and rpiate shafi 180
deg., in relation to companion flange (truck
without centre bearing rotate shaft at trops-
mission} recosnect shaft then road test track
or-5pin drlve line and check for vibration.

If vibration is still pressnt after sbove
change use ap sdiustable hose clamp and a small
mebal weight ({approzimately 1/2 ounce). Clamp

“the weight to the ryear shaft near the trans-
mission and cut off excess ‘materizl of band as
&lose to clamp as possible (See Fig., 8). Then

road test truck or spin drive linpe; then by

.moving the weight to various locations on the

.'_nunce for clamp socrevw and nul.
. 0f steel of this total weight angd tack-weld to

shaft, fipd the point of least vibration. Then

- dncrease or decrease the weight at this point
~to obtain as perfect balance ps possible.
~logation of weight on shaft;

Mari
renove hose clamp
and weight. Weigh the weight and add 3/8 of an
Selegt a plece

‘propellor shaft at locating mark, Hold weld
material to a minimum,

CAUTION: %hen atptaching loose weights to
propellor shaft with hose clamps (whem checking
for vibratien) make sure that weights are
¢lemped securely to shaft to avoid hazard of
waights flying off.
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WINCH AND DRIVE ASSEMBLY
AUTOMATIC BRAKE

This is a spring loasded brauke operafing on a-
drum keyed to the worm.shaft. The spring ten-
siecn loosens when raising or pulling a load,
then tightens when the winch stops or is rever-
sed.

The brake autowmatically holds a load when
wineh is stopped and prevents winch reversing
when take-off is neutral, When properly adjust-
ed, it will hold any load wlthzn the rated
capacity of the winch,

ADJUSTING THE AUTOMATIC BRAKE:

Tf the brake fails -to hold a2 load, remove
cover {6) Fig., 1. and inspect brake mechenism
‘to see Bo parts are damaged or Droken, Ingcrease
‘brake. tension by tightening sdiustiasg bolt (7).

A properly adiusted brake band will smoke if
winch is run for extended length of time
without stopping. Continuous operation reguires
more Ifrequent brake adjustment than when winch
ig used in intermittent operation.

Check brake adjustment by load testing and
readivst spring if necessary.

DESMANTLING -AND ASSEMBLY .PROCEDURE 20L WINCH

i, Remova1input'drive-f1ang6. antomatic brake
case, autogatlic brake band and automatic
brake disc f{rom Lthe worm shaft.

_ By use of a pointed toel driven into the oil

ﬂseals remove both ‘oil seals from esch end,

':Remave the circlip (24) frow one end .of the

éﬁ;ﬂgigglgﬁsqﬁt hagmer, tap the worm shaff
~through the bousing. It will be necessary
‘to rotate the winch shaft slightly as this

' opera;ion is heing performed to allow the~
.“_”haft to clear.

d‘frame geiscrews.

.JRemove end frame (39) complete with the end

7. Remove spacer washers.

Maintained when fitting spacer shims betwaan

“THIS 13 IMPORTANT.

-mecessary to looser the base angle bolts and
- pull the end frame in a direction away from the
| gear case.
‘in the bolt heoles and thus,
eorrect amount of shims,
calve ‘the correct running clearance.

Winch shaft,

. 3.jS1ida.fo=Winch drum assembly from winch -

C..shaft. Ian carrying out this cperation, care..
"must be taken to see that thrust washer (31) -
is 'pot lost. R

-89, -Remove clutch operaiing lever and shaft (21) -
by removing the spllt pin and retalnlngj
¥asher. )

10. Slide the dog clutch (47) outwards. This -
will allow the clubtech operated yoke to fall
-2ad s¢ enable it to be removed through the
hpusing. e

11, Remove the nut (17), wesher (18) aud adaustfﬂ
‘Bhims (15) ._

12, The winch shkaft complete With Wworm wheel.:
-and spider may now be removed from the Wlnch.f
housing. N

13. Remove winch support angle members.
NOTE: With all parts dismantled in the manper

indicated, it is advisable to check «ll partsﬂ
for weay and replace where necessary, '

WiHCH REASSEMBLY

Assewbling the winchk is the reverse of the-
brocedure adopted for disassembly, however,
certain precautions must be: ‘taken hefore pro_“ﬁ
cegding with the work. :

New circlips should always be fitted and
urder no circumstances should the circlips’’
previcusly removed from the winch, be re-used.
¥hen fitting spacer shims between washer (18)
the gear case housing (52), it is5 necessary to
ensure that a running clearance of Detween.0ip®
and .020"'15'maintained.'THISuIS-IMPORTANTp

The sbove running clearance mwust alse he

the end frame (38) apd winch drup asaemhl

When checking for this clearance itlis

This will take up all the clearance
by using the
will autom&tisa

When fitting the-winsh drum assembly to 4
-care must be taken to easure ihat
the thrust washer (31) is located iz th
retaining groove machined into the winch dram,
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W INCH.OVERLOAD PROTECTION -

The winch : is desigred to he protected from
damage by the 'drive line shear pin {26).

the drive flange (28) and remove the ‘broken -
section by using a fime punch znsertgd through -
the drift hele jn the flamge located diametri~ . -

cally opposite the tapped hole for thke shear e

pin, Insert and securely wire: & replacement f 
Shear pia.

2,011 pivots and clevis pins of. cyli

ROUTINE LUHBRICATION
WINCH ASSEMBLY -

i, Keep gear case filled to oil level plug at
- ‘bhe end of the case. This piug is lecated
'fjust'above'the draln plug. Inspect monthly
'casenﬁéarly u51ng 4-1/2 plats of: OK2T0. gear
case o‘i_f “th d 1:20L W1nch. S

RN ‘Lubricate all grease fittings on the
.;-fff:ﬁun grease, This shonld ‘be doge meek]

Should . - ;
this pin fail. unserew the ‘hgad- portion from -

*ﬂ;conTRuLs

‘3. Routine chegk of cyiinder: and Yélveisg

111g.

]gq;gg:ﬁﬁkg;as_Aﬁn;EA;a LEADS ‘LUBRICATION;

Cmad wineh drlve parts with standard press

- least. wben the truck is graased
Moathly lubrication of the cylinder ‘Brease
unipples thh standard pressure gun*grea
coatrol -goncurrently with'tneab

-~ for ‘Lleakage :s recommended whilst Lhrics

Grease all nipples and lubrication.
weekly 331ng standard pressure gun greasa

LEGE.'ND FoR. FIG A '

1. NUT, odjaus t.mg
2. SPRING .
CCIRCLIP
4, CIRCLIE

. SCREW o
. .LOVER, aqute brake
._:--BDLT brake odj u.st.).ng

_H.ND brake, w/LINING
_HUM, : ‘Wora brake

jBE4HING bQIl
CIECLIP-
QIL SEAL
26 PIN, shear

2 NIPPLE, grease

47,

28,
.28,
. -30.
3l
.8z,
.38,
.54,
88,
-
- 87,
".38...
38,

FLANGE, ‘wineh drlve
‘GEAR, ‘worm -
YOKE, shift _
‘WASHER, thrust ..
‘RING, cluteh
ZSETSCREW socket )
SHOE, aszm., drag brake
‘SHIH, drumsbctft -
‘BUSH, frame . '
SCREW )
NAMEPLATE
N -FRAME, end -
- 40, SPRING, dreg. brake -
41, DRUM, asm.

42, WASHER, spring

. .43, BING, 0il reta;ulng
- 44, BOLT,” hex-hd. )

45, BUSHING, drum
" 48. .SHAFT, drum R

"CLUTCH, sliding -~ .-

. NUT, hex,

SPIDER -~

BOLT, ‘hex-hd.
CASE, ‘gear-
CASE, qute brake

48,

51,

53,
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1., BLIND END
2. STRAP -BOLY .
3. MUY, STRAP- BDLT o

4. GASKET
5. BARREL
6. NUTS (Two)
7. PISTON

{’gaa-cvgiﬂnza.(wingb)

ce 15 required.

3Qand disassembled for -exapinstion as follows.

:1.:L0058ﬂ the grub sorew (14) which secures the - .-
C.yoke (13} to the . piston rod- (3) and screw .

off the yoke.

:pgpggn,ﬁgg;gland adjuster (iz).-

.anove:a RUL (3} rrom each of tha four strap

4. fron the _seal end,

ﬂg,-nenove the - gaaket (4) trom the annular

“groove in the seal: -end (8) :and ‘blind end (1). -

; 5{101ean and exsmine all parts.

'~buxrs ar-danage.-f‘

.lExcapt for lubrication of the two clevis ..
- 10 The annular grooves. in the two ends, must -

L hould aig- leaks: de?elnp tha reservoir -
-Shonld be drained and ‘the s2ir cylinder removed g
":_11. The piston (7) should be examined for -
imperfections such as scratches or distor=- .

The cylinder
- bore should bhe smooth and free from scuits._ff

_Fig, 2.~ Air Cylinder, Winch

. LEGEND

B. ROD
9. SEAL END AND BUSH ASSEMBLY

U100 Tuk)P SEAL

11, GLAND PACKINGS {TWD}
-1z, BLAND ADJUSTER
.13, . YOKE
“3.14. GRUB SCREW

. -15. WASHER

-8.. Cylinder erd faces must he elean and free .-

Lrom damsge.

‘be clean and free from. burrs,

zicks or
other discrepancies, s

tion, and replasced if at all. Amperfect,
12, To remove -the piston from the piston:rod, -
. elamp the flats at the yoke end in a vice
-_anﬂ remove the two -nuts, (6) and flatwasher
{15) which secure the piston cup.

lockzng them together securely._f-.'-

S - REASSEMBLY

- REROVE . tha.”arrel (5),rromthe bllnd end {E)e _ .

: o : -1, 'bightly smear all internal surfaces’ with -~
‘Molybdenum Bisuiphide grease and reassemble

" in reverse order to disassembly.

damagxng the pistan.-.'

_ Fit new.
- riston and reassemble the washer ang nuts,_”_-

2. In entering the piston iate the cylinder =
‘bore every care must be. taksn to. avcid.;.'



	Index
	Section A - General Information
	Section B - Lubrication
	Section C - Wheels & Tires
	Section D - Brakes
	Section E - Front Axle
	Section F - Steering
	Section G - Rear Axle
	Section H - Suspension
	Section J - Frame
	Section K - Engine
	Section L - Clutch & Controls
	Section M - Transmission
	Section M2 - Transfer Case

	Section N - Cooling System
	Section O - Fuel System
	Section P - Electrical System
	Section Q - Cab
	Section R - Propellor Shafts
	Section S - Winch

