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CHAP'TEIt 1 

INTRODUCTION 

&ope 
MWO and major unit assembly replacement record 

1. SCOPE. 

TM 9-17868 
' -2 

• 
2 

a. The instructions contained in this manual are for the informa· 
tion and guidance of peROnne! chara:ed with the maintenance and 
repair of the transmission, differentia l, final drives., electrical system, 
Qir system. suspension, winch frame, and body, for the 13-ton, High­
speed Tractor M5, These instructions are supplementary to fie ld and 
technical manuals prepared for the using arms. This manual does 
not contain information which is intended primarily for the usinl!; 
arms, since such information is available to ordnance maintenance 
personnel in IOO·series technical manuals or fie ld manual!. 

h. This manual contains a description of, and procedure for, dis­
assembly, inspection, repair, rebuilding, and assembly of the t rans­
mission, differential, fina l drive, transmission lubricating system, elec· 
trical system, and winch faT the 13·ton, High-speed Tractor MS. It 
also contains a description of, and procedure for, inspection and repair 
of the suspension, harne, and body; and for removal and installation 
of the transmission and diffe rential. 

c. T M 9-786 contains vehicle operating and maintenance instruc­
tions. 

d. TM 9_ 1786A contains maintenance and repair information for 
the Continental R6572 Engine, cooling system, fuel system, clutch 
group, and propeller shaft. 

e. TM 9-1825A contains maintenance and repair information for 
the distributor, generator, cranking motor, and regulator. 

f . TM 9-1826C contains maintenance and repair information for 
Zenith Carburetors. 

8' TM 9-1828A contains maintenance and repair information for 
AC Fuel Pumps. 

h . TM 9-1829A contains maintenance and repair information for 
the speedometer and tachometers. 

2. MWO AND MAJOR UNIT ASSEI\IBLY REPLACEMEIIIT 
RECORD. 

a. Deller ipt io n . Every vehicle is supplied with a copy of AGO 
Form No. 478, which provides a means of keeping a record of each 
Modification Work Order completed, or major unit assembly reo , 

". 0.'9' ~11n>m 
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ORDNANCE MAINTENANCE _POW" TIAIN, TIACI, SusrENSION, AND EQUIP· 
MENT fOR 13·TOH, HIGH·SI"EED TRACTOR M5 UNTnMATIONAL HAlYESTD) 

placed. This form includes spaces for the vehicle name and U.S.A. 
registration number, instructions for use, and information pertinent to 
the work accomplished. It is very important that the form be used as 
directed. and that it remain with the vehic le unti l the vehicle is reo 
moved from service. 

h. (netruetion, for Uee. Personnel performing modifications or 
major unit assembly replacements must record clearly on the form a 
description of the work completed, and must initia l the form in the 
columns provided. When each modification is completed. record the 
date, hours and / or mileage, and MWO number. When major unit 
assemblies such as engines, transmissions, and transfer cases. are reo 
placed, record the date, hours lind/ or mileage, and nomenclature of 
the unit assembly. Minor repairs and minor parts and accessory 
replacements need not be recorded. 

C. Early l\l odificaliom. Upon rf'ceipt by a third or fourth echelon 
repair facility of a vehicle for modification or repair. maintenance 
personnel will record the MWO numbers of modifications applied 
prior to the date of AGO Form No. 478. 
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___ DIffERENTIAL 

ItA PO 20375 

'i,.,,. I _ Tl'GnMli ... ion, DI" • •• ntlo', and Fino' D,ly • • 

CH ..... TE. 2 

TRANSMISSION, DIFfERENTIAL, AND FINAL DRIVES 

S.ction I 

DESCRIPTION 

..... , , 
D eSCliph on ................ .......................... _ . _ . .. .............. .... .. 3 

3. DESCRIPTION (fi&- 1). 

a. The uan.minion case is attached to the differentia ' and final 
driye houain&- T Oiether they encase the drive between the propeller 
shaft and Iprockets. The cast steel d ifferential and final drive hous­
ina il mounted to t he left and ri&ht fra me lide channels at the front 
o f the vehicle by dowel pi", and boltL T he tra nsmission case i. 
8IeCUI"ed to the rear face of t he differentia l and final drive housing. 
The d ifferential and final drive housinll: is d ivided into three com· 
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OIONANCE MAINTENANCE _'OWEI TlAIN, n AC., SUSPENSION, AND EQUI'­
MENT fOR 13·TON, HIGH·SPEED TRACTOI M5 (I NTERNATIONAL HARVESTER) 

partments: the center compartment containing the differentia l and J 
steering brake bands, lind the two side compartments containing the I 
final driveL 

b. Engine power enters the transmission at the rear from the pro­
peller shaft. When the transmission is shifted into one of its four 
fOTWord speeds, the power passes through a train of gears to the Irans­
mission output bevel pinion and differential. The diffe rential is of 
the controlle<! type; that is, it is equipped with brake drums and brake 
bands on each side. Braking one side causes that side to slow down, 
and the opposite side to speed up. This provides the means by which 
the tractor is steered. The brake bands are connected by suitable 
linkage to two steering levers mounted on the differentia l and final 
drive housing cover. The final drive pinion shafts are spline-con. 
nected to the two compensating gears in the different ia l, and the two 
final drive shafts are flange-connected to the hubs with sprockets 
which drive the tracks. 

t". Removal and installa tion of the transmission, differential, and 
final drives liS a unit are described in TM 9-786_ 

Section 11 

TRANSMISSION 

Description, and operation 

Remova l 

Disassembly 

Cleaning, inspection, and repair 

Assembly 

Installation 

T~. 

4. DES(;RIPTION AIII'D OPERATION. 

,., .. , .. ~ 
4 
5 

• 
7 

8 

9 

10 

a. DeSoC'rilll ion (fig. 2). The transmission is a constant-mesh type 
with helical gears. It has four forward speeds, one reverse speed. lind 
includes the winch drive. The transmission has five shafts which are 
mounted in ball bearings in the transmission case. The case is bolted 
to the rear side of the differential and final drive housing. Shifting of the 
gears is accomplished by a lever mounted on the differential and final 
drive housing cover. T his lever operates selectively anyone of the 
three shifting shafts. Two of these shifting shafts have shifting yokes 
which engage sliding gear dutches to obtain the four forward speeds. 

8 
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TRANSMISSION, DifFERENTIAl, AND FINAl DRIVES 

The third shifting shaft has a head mounted on it which engages an 
intermediate shalt. The intermediate shalt actuates a reverse gear 
shifting fork which engages the sliding reverse gear dutch to obtain 
reverse speed. The winch drive is engaged by a lever located at the 
lower right corner 01 the driver's seat. This lever is connected by a 
rod to the transmission winch shifting lever shaft which actuates the 
shifting fork on the sliding winch gear clutch. 

b. M .... ha nicoi Op""olio n. 

(1) NEUTRAL (fig. 3). In neutral position, the lollowing parts 
of the transmission 1111 rotate when the engine is running and engine 
clutch is engaged : The input drive shalt , engine countershaft includ· 
ing the constant mesh gear and the third spee<! gear, winch wind and 
unwind gears. reverse idler gear and shaft . and third speed gear. 
Whenever the input drive shaft rotates, the counlershaft and reverse 
shaft also rotate. and the reverse shaft operates the transmission oil 
pump. The oil pump circulates the oil supply through the filter and 
cooler, and maintains oil pressure in the transmission rear oil cham­
ber. Lubricant is forced from this chamber through drilled holes in 
all the transmission shafts, except the reverse shaft, to the free rUn· 
ning gears on the shafts. The reverse shaft has a drilled hole in the 
front end that is supplied with lubricant from a trough at the front 
of the transmission case. 

(2) FIRST SPEED (fig. 4) . Power enters through the input drive 
shaft, and passes through the constant mesh gear to the countershaft. 
From the countershaft, power passes through the countershaft first 
and second speed gear dutch. and the two first speed gears. out to the 
o utput shaft with bevel pinion. 

(3) SECOND SPEED (fig. 5). The line of power in second speed 
is the SlIme as for the first speed. except that the countershaft first and 
second speed gear clutch is engaged with the second spee<! gear on 
the countershaft. 

(4) THIRD SPEED (fig. 6). Power enters through the input drive 
shaft, and passes through the constant mesh gear to the countershaft. 
From the countershah it goes through the two third·speed gears. The 
third and fourth speed gear dutch is engaged with a third speed gear , 
and power from the third spee<! gear is transmitted to the output 
shaft with bevel pinion. 

(5) F OURTH SPEED (fig. 7). The third and fourth speed clutch 
is engaged with the gear on the end of the input drive shaft . Power 
from the input drive shaft is transmitted straight through the output 
shaft with bevel pinion. 

(6) REVERSE (fig. 8). The reverse gear dutch is engaged with 
the reverse idler gear. Power enters the input drive 51-aft, and is 
transmitted through the constant mesh gear, countershaft, third speed 

• 
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OIDfIANCI MAIIfTDIANCE_~WU TlAIM, TIACI, SUSl'DlSIOtt. AND _ • • 
MINT .01 lJ.TOM, HIGH·srUD ruCTOI MS (lNiRHATIOMAL IIA1YUTD) 
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• 

• • 
y RA PO 323003 

Figure 2 - fra n'min ion witb Cover Removed (Top VI_ J 

lear, revene idler lesr, revene pinion, and first speed lear, oufto the 
output shaft with bevel pinion. 

(7) W INCH UNWIND GEAR (fil- 9). T he winch lIear clutch is 
eDlsled with the winch unwind gear. Power enters the input drive 
.haft, and is transmitted t hrough t he constant mesh lIear, and winch 
unwind gear, to the winch drive shaft. 

(8) W INCH WIND G EAR (fig. 10 ). The winch gear clutch is en­
gsged with the winch wind gear. P ower enters the input drive shaft. 
and is transmitted thtoulh the constant mesh l esr, countenhaft. third 
speed lear, revene idler gear, and winch wind lIear, to the winch drive 
shaft. 

• 

5. REMOVAL. 

a. P re liminary In" ruction". A feature of this transmission is t hat 
it can be complete ly disassembled and assembled while the t ranlmi. 
,ion case i. in$talled in the vehicle, without disconnecting it from t he 
d ifferential and fi na l drive housing. If, however, it il necessary t o 
replace the transmission case, or replace a matched-set bevel pinion 
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TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES 

A. INPUT DRIVE SHAfT 
8. THIRD AND FOURTH SPEED GEAR SHIFTING FORK 
C. FOURTH SPEED GEAR 
D. THIRD SPEED GEAR 
E. REVERSE GEAR UPPER SHIfTING SHAfT HEAD- REAR 
F. SECOND SPEED GEAR 

G. SPEEDOMETER WORM 
H. SPEEEDOMETER DRIVE SHAFT BEARING SLEEVE 
I. FIRST AND SECOND SPEED GEAR SHIFTING FORK 
J. FIRST SPEED GEAR 
K. FIRST AND SECOND SPEED GEAR SHIFTING SHAFT 
L. OUTPUT SHAFT WITH BEVEL PINION 

M. THIRD AND FOURTH SPEED GEAR SHIfTING SHAFT HEAD 
N. FIRST AND SECOND SPEED GEAR SHIFTING SHAFT HEAD 
O. GEAR SHIFTING GUIDE 
P. REVERSE GEAR UP SHIFTING SHAFT HEAD- FRONT 
Q. COUNTERSHAFT FIRST SPEED GEAR 
R. REVERSE PINION 
S. REVERSE GEAR INTERMEDIATE SHIFTING SHAFT 
T. COUNTERSHAFT SECOND SPEED GEAR 
U. REVERSE IDLER GEAR 
V. WINCH WINO GEAR 

W. COUNTERSHAFT THIRD SPEED GEAR 
X. WINCH GEAR SHIFTING FORK 
Y. WINCH SHIFTING SHAFT 
Z. WINCH UNWIND GEAR 

AA. CONSTANT MESH GEAR 
BB. REVERSE GEAR SHIFTING SHAFT- UPPER 
CC. FIRST AND SECOND SPEED GEAR SHIFTING SHAFT 
DO. THIRD AND FOURTH SPEED GEAR SHIFTING SHAFT 

u. I'D )13003. 

le"end for Fjgure 2 

and drive gear. the complete transmission must be removed before it 
is disaSllembled. This is done so that the distance between the end 
of the bevel pinion and the transmission case ( fig. 50) can be accu­
rately measured before the output shaft with bevel pinion is removed 
from the case. The measurement is needed when installing the same 
output shaft with bevel pinion in a new transmission case, in order to 
get the pinion settings the same as in the o ld case. When a new out· 
put shaft with bevel pinion is instaLled in the same or a new transmis_ 
sion case, it is also nKessary to consider the markings on the end of 
the pinion to obtain the correct pinion setting, as described in para­
graph 8 c, W henever a new output shaft with bevel pinion is installed, 
it is also necessary to install a new matched bevel drive gear in the 

11 
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OIDNAIKE MAINTDCANCE-POWD ruiN, DACI, SUSHNSION, AND EQUIP· 
MENT fOI l).TON, H""-SPEED TUCTOI MS (INTElttATIONAL HARYmER) 

. / ";;;;,, IOlER GEAR 

f igure 3 - fran"mi .. lon In Neutral I'o,/Iion 

differential, as these units are furnished in matched SetL Refer 
to differential removal and disassembly procedure., paralVaphs 12 
and 13. 

b. Re move Co;nler BoUom Plate., F ront and Center . R emove 
18 cap screw. and lock washe~ attaching front center bottom plate. 
Remove 18 cap screws and lock walhe~ attachina center bottom 
plate, center. 

e. Drain T ranllm iNion and Differ ential. Refer to TM 9·786. 
Also remove dra in p lug at bottom of transmilsion oi l gallery, and 
remove vent plug at top of transmission oil cooler to provide better 
drainaae of oil from cooler and pipes. 

d . Remo,"" T r an ll million ami Differ ent ial 0 11 Scr een . Refer 
to T M 9·786. 

e. Re move Drlver 'l Seat. Refer to TM 9·786. 

(. Remo \'e She ll Box. Reier to TM 9·786. 

12 
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T1ANSMI5~ON. DlfRllNT1AL, AND .. NAl DIIYO 

fllST ANO sra ... o Sl'l!lO $14 lUG 5I1AfT 

IA '" U3OI)S 

'Igvr. 4 - Troll.mlilioll lit fir" Sp .. d Geor 

",;moo MUH GEAA 

flgu,. 5 - Troll.mlnloll III Secolld Speed Geor 
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OIDtU.JKE MAINllNAIKI_POWD ruIN, rua. SUSPEMSIOII. AJII EQU •• 
MOO FOI I3-TON, "Ie" S'Em ruCTOI MS (1H1&NA11ONAL "Anula) 

tA PO 32X101 

Fiflur. 1 _ TUllumiuioll ill Fourlh Sp •• d G_r 
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REV~RSl 
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ItA I'D 32300t 

lA I'D 323010 

'.VN ,_ T","I",I",oll 'n WilKh Unwind Gear 
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OIDN.lNCE MAItn1NIJKE_P'OWER lUll, nACI, SUSPIMStON, AND MUI'­
MOO FOI lJ.TON, HtI;H·S'lm TlACTOI MS (lHlElNATIONAl KAIVESTEI) 

'"'' $PEED GlAI 

",.;'~;;,'", • • • • 

ItA PO 323011 

F19U'8 TO - rrClltlm'ss lon in Wiltd, Wind G-.ar 

,. Remove Shell Dox Support (fig. 11 ). Open drain valve at 
bottom of "ear reduction unit, and drain cooling system. R emove the 
two cap ICre~ and lock washe" attachina: coolant elbow to left .ide 
of dutch housing. Loosen hose clamp attaching hose to coolant re­
turn pipe. and remove left elbow with hose and elbow &a"'el. Re­
move nut and lock washer attaching left fuel gal'" cable to terminal, 
and remove cable from terminal, !"emovin, one clip, and pullina cable 
throul[h shell box IUpport openin&- Repeat operation on riKht fue l 
gage cable. Remove left cable harness from five cable cliPI', and 
riiht cable harness from three cable clip. on shell box IUPPOrt. Re­
move tachometer cable and engine heat indicator cable from two 
clips on shell box support. Disconnect transmission oil filteT control 
rod from ratchet handle by removing cotter pin. R emove cotter pin 
and pin connecting air tank drain control rod to cross lever. R emove 
two cap scre_ and lock washers attaching gear reduction oi l filler 
tube to . hell box support. Loclen one damp attachin; hole to oil 
filler tube, and remove t ube from hose. Remove eight cap .crewl and 
lock washen attachin; shell box support to frame side channelL R e­
move shell box support by first raising front end, then moving it off of 
coola nt pipe in left rear comer. 

16 
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OIDIiIANCI MAINTDlAJKI_rGwn RAIN, flACK, SUS,fNStoN, AND (QUIP· 
MINT '01 ll-TON, NtH·SPEED meTGI M5 (lNTElHATKMriIAL .... IVUTOI 
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A_flt.,t,/'<ISoWSSION Oil GAGE 
I GlAIISHlfT LEVl:. 
c-<;u..RSHln LfVfR SWIVEl 

"""" ... P-RECT1tIC IAAJ(( 

~.OU" 
t-WINCH SHIFllI<IG LEVU 

_ruu 
...-...."'" INTf llMIDIATf SHIfTING 

$HAfT IfAAlNG 
~D£R WI'P()Iff 010$$-

-" 

• 
H-CII05SMEMNR IIAACf 
j-$HIFnNG SHAfT S£AUNG 

'"''' X-COUNTfRSHAfT I£AIIING 
RETAINER 

L-CU,rtCH I'(Wf£R CTUNDOI 

~" 
M-CLUTCH i'OWl:R CYUNDOI 

~'" 
N-AD.o.1TfR 

o aUTCH SfUCTOIt UNIT 

U 1'0 3U013 

'ltUN '2 _ Top ond Reor View 0' Trolt,mln iolt wl'lt Sea OM 
Sh. 1I 80x R. mo".d 
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TRANSMISSION, DIFfUENnAL, AND fiNAL DRIVES 

U . PO 323014 
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OIDNAfKE MAINTENANCE-POwtI OAIN. TUCI, SUSPDISlOft, AND EQUI'­
MINT fOi 13·TON, HIGH·Sllm OlCTOI M5 UNTE.NATIONAL ItAIVISTD) 

RA 1'0 323016 

Figure fS _ Removing Clulch Powe. Cylinder 'rad:., 

h . Henlo,-. Prope ller Shdt. R efer to TM 9-786. 
i . Re mlwe Air Ree<:n'olr Tank@. R efer to TM 9-786. 

j . Hemo"e Clutch Selector Unit . Refer to TM 9·786. 
k. Hemo,'. Eledrle Hrake Controller. Refer to TM 9·786. 
I. R('nUt" . Cluleh Power Cylinder Bracke t Aeeemhly. Remove 

clutch shifting valve hose (fig. 14). Remove clutch brake a pplica­
tion valve to adapter tube (fig. 12). Remove air separator to mani­
fold tube (fig. 14). Remove air brake emergency coupler tubes with 
tee (fig. 14). Remove transmission oil pressure tube (ft,. 14). Re­
move air brake service coupler tube (fig. 13). Remove left lind ri&ht 
fue l filtv to fue l tank tubes. Remove three cap .crews, nuts, and lock 
washe ... attaching front control bracket to clutch power cylinder 
bracket ( fil. 14). Remove two cap screws and lock w8sheu from 
in.ide left front companment, permitting forward end of compart. 
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,1,l,Ira "_ Ramoving Transmission Ca .. Coy.r 

ment rear side sheet to be moved aside 10 thet the power cylinder 
braeket attaching screws can be reached with a wrench. Remove four 
cap Kiewa, nuts, and lock was.hen attaching power cylinder bracket 
to left frame side channel (fie. 12). Remove four cap screws and 
lock walbers attachin, power cylinder bracket to transmission cover 
(fi,. 1<4) . Remove two pins and cotter pins attachin, clutch shiftin, 
lever rod, and remove rod (fig. 11). Disconnect clutch brake power 
cylinder hose from adapter on power cyl inder bracket (fig. 12). Slide 
power cylinder bracket a lan, left frame side channel, and remove 
from vehicle (fig. 15). 

• 
m. Remove Tranami".ion 011 Pump. Refer to TM 9·786. 

n , Remove TranamiHion Case CO ... ~ r. Remove Bill cap .crews, 
three nuts, and six lock washers attaching crossmember brace (fig. 12) 
to rear of transmission cover and to erossmember, and remove braee. 
Remove winch shiftin,lever vent tube (fig. 12). Remove two hoses 
attached to tee on winch shiftin; lever hou5in, ( fi,. 13). Remove 
10l.Il' nut. and lock washers attaching winch shifting lever haUling 
(fiC. 13 ) to transmission cover. and lift winch shiftin, lever housing 
and lauet from studs in cover. Remove four cap screws and lock 
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OIDNAIKI "'MIOIAlKE_POWD TUIN, RACK, SUSPINStoN, AND fQI,Itp. 
MOlT FOI n .. TOM, "",,"ShED TUCTOI MS (INTONATIONAL "AIVUTD) 

Figura 11 - Itamovln" Gaorshift Lavar Swival Housing A .. ambly 

washers attaching shiftinK shaft bearing (fil[. 12 ). R emove bearinl[ 
and I[asket from transmission cover. Remove 13 cap .crew. and lock 
washers attaching transmission cover to transmission housing. and lift 
cover from housina; (iiI[. 16). NOTE : Tran.mJission cne cover can 
be removed without removinA clutch power cylinder bracket _m· 
bly, as shown in fi,ure 16. 

o. Remo" e Gellr Shifting Le,'u S"""'el Houlinll!: AlI6embly 
(fig. 17). Unhook two steerinl[ lever spring. from a nchon . Remove 
tral1llmission oi l level rod from shift inl[ lever housin&. Remove sixc 
cap screwl and lock washe,. a ttaching shifting lever housinl[ to dif· 
ferential houling cover, and lift shifting lever housinK assembly from 
differential cover. Peel off. l[asket. 

p. Remove Gear Shifting lIea~1 1 and Guide.. Remove two cap 
lICI"ews and lock washers attaching shifting shaft sealing plate to rear 
of transmiuion housing, and remove sealing plate and gasket (fig. 12). 
R emove two damping cap screws with lock washers from the two 
transmission gear shiftinK forks (~B~ and "G~. fig. 2). Remove 
clamping cap .crew. nut, and lock washer from shift ing head ("M~, 

fi g. 2), and remove head from shaft. Repeat operat ion for removing 
heads "N" and "P~ (fig. 2). Push the three shiftina; shafts into the 
tra nsmill!lion until they disengage the differential housing. Turn re-

" 
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UPf'ER SHIFTING SHAFT 

TM 9-1786. , 

REAR HEAD RA 1'0 323019 

liflur. " - Ramo ... infl R ..... rSl G.or Upper Shifting Shaft !tear Head 

verse gear shifting shaft housing (fig. 18). Remove two attachin, 
cap screws and lock washe..., and remove shifting guide. 

q . Remove Tran&m\II&ion Alllemhly. Remove four cap screws 
and lock washe,. attaching transmission counters haft rear bearing 
retainer to transmission case, and remove retainer ( fig. 12). hutall 
r ear transmission li fting bracket ( 41·8-1926·755 ) in place of rear 
beering retainer, and attach with four cap screw. and lock washen 
(fig. 19). Insta ll front lifting bracket (4 1-8-1926-750 ) to top rear 
of transmission with four cap screw. and locK washer!.. Attach wire 
rope around both lifting brackets, and attach a hoist hook 10 that 
trammission wi ll balance when lifted Raise hoist hook unti l wire 
ropel are taut. Remove retaining nut, and disconnect .~ometer 

cable from adapler on left side of transmission. Remove cotter pin 
and pin in winch drive shaft coupling, and slide <:oupling forward on 
drive shaft. Remove 7 cap screws, 3 nuts, and 10 lock washers at­
t aching transmission case to differential housing. SU5pend transmis­
sion with hoist, and move it toward rear of vehicle I() t hat it clears 
between frame <:rossmember and fender support crossmember. When 
(ront wire rope reaches fender support crossmember, b lock up rear of 
t.ransmission on frame, and set fronl edge of transmission on frame 
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OIDNAIKI MAINTtNANCI-I'OWO ru.; TU.CI, SUSPINSIOII, AND EtUI'­
MOO FOI 13·TON, MI6M·SPlID TlACTOI MS (ltfTIIUllONAL NUYlSrO) 

UFfING BRACKET 
(.41 .&'1926·750) itA 1'0 323020 

Figur. 19 _ 1I.mavlng Tran.mitlion wi',. lilting .tad:". 

crossrnember. Remove wire rope from front lifting bracket. Remove 
front lifting bracket by taking out fou r cap sc:reWli and lock washers. 
Place a wire rope ,ling around transmiuion case, and adjust it so that 
transminion will balance (lig. 20). L ift transmiss ion from vehicle, 
with sling around transmission and rear lifting bracket . 

6. DISASSEM BLY. 
a. Preliminary Inetruetlon e. If transmission i. to be diuuem­

bled while in vehicle, it is first necessary to perform the operat ion. 
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TlANSMISSION, DiffERENTIAL, AND fiNAL DRrvES 

fENDER SUPPORT 
CROSS MEMBER 

323021 

fifl"r. 20 - LHthlfl 11'(111,min/oll 0,,' 0' V.h/cl. wi,h S/illg "lid 
Ir."r Li";lIg Ir",h, 
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OIDf1AJKI MAINTENAJKE-I'OWO JlAIN, JlACK, SUSl'£NSION, AND EQUW­
MOlT fOR 13·TON, HIGH·SPEED DACTOI MS (1IIIUHATIOfCAL HAlYblEiJ 

.... PO 313021 

figure 21 - Removing Shifting Sher't !'oppet, SprinSl. oJtd Spctter 

~':;;:~~c!GEAR S I SHAFT 
WINCH GEAR SHIfTING 
SHAfT STOP Pl.UG ~ 

• 
HOlE 

I.A PO 313023 

figure 22 _ Tran,miulon Winch Gea, Shifting Shaft Pa"iaUy Remaved 
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nANSMISSION, DIHnENnAL, AND fiNAL DlrvES ....., 
~" 
WINCH OlUVE SttAf1 ~'~"'~.!' 

"'UUH 
VAlVE flANGE 

lA I'D 32302. 

"guI, 23 - Rear of Troll,/II'"lon wit" 01/ fill., and Oil "ump R,mov.d 

INl'tJT SHAfT REAR INPUT 
aEARING RHAINER REAR 
ASSEMIlY 

, 

U. 'tI 3230' 5 

"gu,~ 24 - 1,gll."" .. 10" 'npul Sho/, Reg, 8eorillg Retolne, 
Auembly Removed 

" , 
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OIDNANCE MAINTlNAMCE_l'OwtI nAIN, nACK, SUSHJlStoN, AIID EQUIP­
MINT FOI I3-TON, NIH·SPEED nACTOI MS (INTDNATtONAl HAIVESTD) 

INPUT SHAft 

" .. 
CAGE 

CLUTCH &IIAKE 
POWER CYUN DfR 

TR ANSMISSION 
PUMP INTAKE 

PIPE PACKING NUT 

WINCH DRIVE SHAFT 

" .. 

Flflura 23 - Itaor Vlaw of Tron.miuion 

SHAFT 
REAR &fASIING 

LOCK NUT 

IA PO 323026 

ellplained in paraifaph 5 II to p , inclusive, and then proceed al fol-
10wl: 

I,. Remm'e TransmiMion Fi"t and ~ontl, Third and Fourth, 
Winch Gear, ami Rever8e Speed Gear ShUtln" Sh.rl" 

( 1) Rr:MOVE FIRST AND SECOND, AND THIRD AND F OURTH SPEED 
GIlAR SHIFTING SHAFT POPPETS (fig. 2 1). Remove poppet spring 
.pa~rs from transmission case. When . pacel'l are about .erewed out 
of case, hold hand over them so that they do not fly out due to poppet 
.pring pr~sure. Insert finger into spring hol~ in poppetl, and li ft 
them out. 

(2) Rr:MOVE SHIFTING SHAFTS (fig. 2). Remove cap screw and 
lock washer from winch gear shifting fork. Remove cap screw, lock 
washer, and nut from reverse gear upper shifting shaft rear head 
Slide first and second, third and fourth, and reverse gear Ihift ing 
shefts toward rear of transmission whi le detaching from shifting head 
and fQTkl. If forks or head bind on shafts, spread with a cold chisel. 
When removing reverse shaft from rear end of t ransmillion case, 
place hand over poppet hole to prevent poppet and spring from flyin g 
out. Remove reverse gear intermediate shift ing shaft (fia:. 22). Re­
move winch gear stop plug. from transmission case at each end of 
winch . hifting shaft. Turn shaft t o disengage poppet from Ilotl in 
shaft, a nd slide it out toward rear of Iran.miDion case, removing fQTk 
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flgura 26 _It'movln. Tranlminion Counreru.aft It'Gf leorine 
Cag, ancl IIHrln. 

at tame time. Hold hand over poppet hole to prevent poppet and 
aprina; from flyina; out. 

e. Remo~'e Input Shalt Rear Bearins Retainer. R emove rotter 
pin and pin anachina; clutch brake power cylinder to bracket (fia. 23). 
R e move four cap lICrews and lock washen aecurina retainer a_mbly 
to input shaft rear bearina cage, and remove retainer assembly and 
l ask« (fia;. 24) . 

d. Remo,"e CounlerBh.ft Rear Bearlnl,!: Relainer and CaBe with 
Rear Bearins. NOTE : If aWl transmission is r emoved [rom the 
vehicle, the rear liftin, bracket will have to be removed instead 01 the 
rear bearinl re tainer. Remove four cap screws and lock washe,.. 
Reuring reta iner and cage to case ( fia;. 24) , and remove retainer. Re­
m ove two cap screws and lock washers from rear bearina lock nut 
( Ii, 25). W ith wrench ( 41-W-3247- 170), remove rounterwft 
rear bearing lock: nut . NOTE ; Loc.k nut i. removed in same martnf!f" 
./llhown lor removin, winch drive shalt lock nut (fia. 35). Screw four 
puller tcrew. (% NC-2 x 3 '-h) into rear bearing cale tapped holes 
(lia;. 26). Tum each tcrew a small amount at a time to pull bearina 
cale evenly so .. not t o strain cale flanlel to breakina point. Rear 
bearinl i. removed with eaae. Bearina il a lOO::le fit in cage, and can 
readily be removed 

2. 
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HDftAlKl MAtNnNAlKl_POWU RAIN, RAO, S41SHNStoN, AIIO • .,. 
MOlT fOI 13·TON, HIGH·SPUD TUCTOI M5 (lNIEibUJMHW. "UVUla) 

Figur. 27 - 1I.mo'O'ln., Transmlulon CanRanl Meal! and T"ird 
Spud G_, Spater 

SUOE~~~'" 
PUUER 

REVERSE SHAFT 
lEARING lOCK 

RA 1"0 323029 

figu,. 28 _ lIemo'O'lng Counl.,."afl F,onl 8_,ing from ',onsmlulon 
Cose, U.ing Pull •• {41 . " . 2957} 
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nANSMISSK)N, DIFfERENTIAL, AND FINAL DRIVES 

Figure 29 _ Removing Transmiuion Coun'ershaf, Assemb'y 

e. Partly Remove Input Shaft Rear Bearing Cage. Remove 
aU: ClIp IICrews and lock washeTs leCurin&: input shaft bearin&: cale t o 
tunsmiuion case ( fig_ 2<4). Two of these cap screws a lso attach 
clutch brake power cylinder bracket (fig. 25). Screw a slide hammer 
puller into one of four t apped hotes in input shaft rear bearing 
call!, and pull caie out of transmission case until cnge is fl ush with 

FRONT , 

SECOND SPEED 

CO NSTANT MESH GI'" 

R.*. PO 323031 

ligur. 30 _ Removing fron' CO&In'.rshof, 8earing, Using 
Pull.r (<4 I-P-29 II ) 
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OIDNANCE MAINTENANCE -POWEt "loiN, "AU, SUS,ENStoN, AND MUI'­
MINT fOi ll-TON, HIGH-S'UD "ACTO. MS (lNnINATIONAL HAIVnTEl) 

INPUT 

I A PO 323032 

FlglJr. 31 _ Ramoving 'npu' Sha', Aua mbly, U.ing I'IJIf.r (.'-I'·29S7) 

inside of cese_ Constant mesh gear (fil_ 27) must be slid toward end 
of shaft as cale is being partially removed. 

r. Rem o,-e Counle,..h . ft Aaeemhly_ Slide consunt mesh lear 
alainst side of t ransmission case. and lift out two halves of constant 
mesh and third speed lear spacer (fig_ 27). Pryor pull reverse .haft 
(fil_ 28) toward rear of transmission case until front bearinl drOJ» 

ING CAGE 

• 

AND 

Figur. 32 _ Drivjng 'npu' Shah Ou' 0' Iraar a aar ing and CO". 
"" 
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TRANSMISSION, DiffERENTIAL, AND ANAL DRIVES 

TRANSM,",,:s,,'O'i" 
IN PU T ,~ ' 

f:;:~,', IN PU T ,H BEAR ING 

IA PO 32303-4 

flgll" 33 _ R. movi"g T.anJmiuio" 'ron' 'nplll Sligh • • or;"9. 
U.inS' ,. ... II. r (4' ·" -2905-601 

REAR BEAIUNG too:: NUT 

RA PD 323035 

Figu •• 34 - Tran, minion Wilt(" Driv, Sho', ,11.0, 8.o, i" g Cog. 
Aft. , l . o ,i" 9 R. 'oin" Is R. mov" 

" 
~ " 

UNIVE~SITY Of CALIfORNIA 



, 

.. ' . " .. 
TM 9-1716. 

6 , 

",,"IIICE .1.'ElANCI_POWD TU ... TIlCK, SUSPDlSIOIt.u. .IP· 
MENT fOi Il·TOII, HIGH·SPIED RAOOl MS (INTDNAnO'u~ HAlVDidl 

COUNTEtSHAfT RfAR 
I.E-. 'NG LOCK NUT 

U 1'0 323036 

l igur. 3.5 _ R. mo ... ing Winch D,i .... Shatt 11 . 0' '.cu i~ lad: Hilt, 
Usi"g W,nch (41 -W·3241- 110} 

out of it. seat in case. Pull or pry countershaft toward rear of trans­
mission case until front bearing is pulled out of it. seat in case. Bot h 
countershaft and reverse shaft can be puUed with a .lide hammer 
puller and adapter ( 4 1_P _2957) . An adapter must be made with a 
tapped ho le in the center (to fit the slide hammer pulle r ) and two 
s lotted mounting screw holes. for attaching to rear beenng lock nuts 
of both countershaft and reverse shafts. P ull shafts a. shown in fia;­
ure 28. Place a s trap o r light rope around countershaft in front of 
first and second .peed clutch, and a second strap or rope through holetl 
in constant me!ilh gear (fig. 29). S lide the gear toward front of t rans­
mission, and lift counteuhaft assembly out of case. Lift front Ol' 

bearing end of shaft out first, and at same time keep tension on rear 
strap to hold gears from sliding apart. 

g . Di8a8llemble Cou n ter@haCt. Remove cotter pin and front 
bearing lock nut. Pull front bearing from shaft with pulle r (4 1-P . 
291 1) ( fig. 30) . Slide the gears, lpacers, and clutch off shaft. W ith· 
out removing front bearing, slide constant mesh, third a nd .eeond 
speed gears, and gear clutch off shaft. 

h . Rem ove a nd D isasAemhle Input S h alt ASAemblr. Pull shaft 

" 
~ " 

UNIVE~SITY Of CALIfORNIA 



• 

1M 9·17868 
• • 

TlANSMls5ION, DlffEJiNTIAl, AND fiNAL DliVls 
WINCH DRIVE SHAFT 

I 

RA PO 323037 

'Igvre l4 - .emoving WI..cll Dr/v. Silo" /fegr horlltJl Cage 

GEAR 

'Igure IT _ R.moying Win,II Dr;v. SIlo', Unwind Gear 
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OIDMAN(l IUINTDIAJKE _POWD TUIN, TUCI,. SUSPENStoN, AND (QUIP­
MINT fOI lJ.TON, M"'SPUD TUCTGI. MS (INn'MATIONA' MAI'IIOI_) 

WINOl DRIVE SHAFT 'RC' NT 

1i9V'. 3. - •• mo"ing T,all, ml";on Windt D,i..,. Shaft fron' 
l.cuing ltKk Nv' 

assembly all th~ way out of case with pull~r, (41·P·2957) (fil.3 1). 
Loosen two cap screws in input shaft lode: nut, and remove lock nut 
from input shaft. Place input .haft bearinl cale on three block .. and 
drive shaft out of rear bearinl (fi&- 32). Tap rear bemnl out of 
cage. Pull front beannl off input shaft with a puller ( 41·P ·290S-60) 
(fig. 33). 

i. Rc:movfl and Dieal6f.:mble Wlneh Drive Shaft Al6f.:mbly. 
Remove five cap screws and lock washers securina; winch drive shaft 
rear bearing retainer and rear bearinl cage to tnnsmission case ( fil. 
23). Remove two cap screws and lock wlIShers from feflr beario" 
lock nut (fig. 34 ). W ith wrench (4 1-W-3247-170) , remove lock nut 
from shaft ( fig. 35). l mert three puller screW$ ('h-NC2 l< 3) into 
rear bearing Clige tapped holes (fi l. 36), and screw in evenly to re­
move rear bearing cage with bearing from transmission. Slide winch 
drive shaft unwind gear off shaft and out of transmission (fi&- 37). 
Place lock nut on rear end of shaft and. usinl the adapter made for 
pulling the countershaft and rever1ie shaft nuts, start pullina; shaft as 
shown in figure 28. Shaft cannot be pulled unti l front bearing lock 
nut is removed. R emove two cap screws with lock washera from 
front bearing lock nut. With special wrench (4 1-W-3336-900) IOCI!n 
Iront bearing lock nut ( fig. 38 ). Unscrew lock nut by turning: .haft 
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TRANSMISSION, DlffUINTlAl, AND fiNAL DlrvES 

WINCH DRIVE SHAFT ASSEMaLY lA I'D 323040 

'ieure 39 - Re moving Tro,u ml"ioll Willch D,ive Shalt "SHmbly 

while hold ing wrench. If t ransmission is in the vehicle, the winch 
drive shaft coupl inK pin must be removed, and the couplina slid a head 
on t he shaft. Pull or drive winch drive shaft toward the rear of trans­
mission. If slide hammer puller was used., remove it, and remove rear 
bearing lock nut. Move winch drive shaft as fa r rearward as J)O'&ible, 
then t ip front or sp line end of shaft down and out of front bearina 
bore in tUlUmiS/lion case (6a. 39). Lift winch drive shaft .ssembly 

'igur. 40 - Wind , Drive Shalt Oil Seol and SI .. ve 
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lA PO 323042 

Figur. 4' - . a moyjnS' r , ansmi"';on Winch Or;.,1 Shoff Frortl tea,illS' 

out by lift ina: front end toward front of trarl$m"'ion. Remove winch 
drive allah oi l .ealileeve from oil seal ( fig. 40) . Remove front bear. 
in, from winch drive .haft by gtasping unwind lear in both hands, 
and poundinl spline end of shaft on II hardwood block (Ii" 41 ). 

j . Remo\'e . nd [)i8aHeml,le Re\'erAe Shaft AHembiy. Remove 
reverae Itar lower shifting shaft poppet spring cap (fig. 23). NOTE : 
M.kearre pop~t spri~ dou not fly out 01 hole when cap is removed. 
InJeTt linlet in hole and remove poppet. Remove cap screw and lock 
wamer damping reverse gear shiftin, fork to shift in, , haft. S lide 
rever.e shiftinc shaft toward rear of transmission, and remove shaft 
.nd fork (iiI- 42 ). P ull o r drive reverse ,haft rea r bearina: out of it l 
bore toward reliT of transmission. A s lide hammer puller can be used 
al de.aibed in lubparagraph f . Remove rear bearing lock nut ( fil-
2S ) from lhaft. P ull tear bearing from shaft with a puller ( 41-P -
2911 ) ( fil- 43 ). Place a strap 01"" rope around reverse pinion, and 
lift reverie .haft assembly out of transmission case (fig. 44 ). R emove 
two cap .crew. and lock washer! from front bearing lock nut, and 
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TlANSMISStON, DIFffIINTIAL, AND fiNAL DIJYES 
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IA I'D 323043 

'i9~'. 42 - Removing It ..... ,,. c:;.o, Sltilt;". fo,1f. 

IA I'D 323044 

Figure ..., _ Removing Rev.,se Shah Rea. lleo.lng, UJI"fI 
Pull., (41-1'·2911} 
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OIDNAIKE MlINTBIAIKE_POWII ru .... nACl. SUSPENSION, ... IOUI · 
MOlT FOI lJ..TON Nt5fI·SPEED TlACTOI M5 (IIfTDNAnO."L MAlVum) 

• 
• 
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SHAFT ASSEMBLY lA PO 323045 

• 
Figllra .... - Ramoving Rava, .. Sho', Assambly 

remove Jock nut. With a puller, remove revene shaft front bearin" 
the same way as shown for removing countershaft bearing in filure 
30. Slide the geaTS, pinions, and sp8cenl olf .haft (fil. 64). 

k. Re m ove Speedom ete r Drive Sh . ft. Remove Sf eedometer 
drive cable adapter from speedometer drive shaft bearing sleeve after 
looseninl adapter coup!inl nut. Remove two cap screWl and lock 
washers attaching bearing sleeve to t ransmission case (fig. 2). L ift 
sleeve and dr ive shaft out of transmission case (fig. 45). 

I. RemO~'e and Disassemble O utput S haft with Bevel Pinion 
Assembly. NOTE : If a new tfttnMnill4ion Colli! is to be installed, the 
old case must be removed from the diRerenti.1 .nd final d r ive housinll 
be/ore removiflt the output shaft assembly. After transmission case 
is removed, check the dimension lrom end of bevel pinion to lront 
I~ 01 case, IIsinll tool ( 41-C·304) ( fill . 46). II the &lime bevel pinion 
and d rive lIear oilJ"e u<ted allain, the dimension lrom the end of btwel 
pinion to lront 1_ 01 new transmission case mUM be the &lime. R e­
move or IKId shims to the sro"m pack until dimension is correct. 11 
the dimension with the new Col., i. IIreater, add shims; if it is leA, 
remove shims. This is nflCfIII'sary to secure the proper bevel pinion 
and bevel drive J1ellr tooth contact. R emove third and fourth speed 
gear clutch from fourth s~d lear (fig. 47). Straighten rear bearin" 

0.'9' .11<om 
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SPEEDOMETER 
DRIVE SHAA 

nut lock, and remove nut from end of shaft. Remove rear beanns by 
.trikinc asainsl teeth of third Ip ~ed sear with a .aft hammer. Slide 
fOW'th .peed sear, third .peed sear, and .pacen off shaft. Slide tee­

ond rpeed sear, .p~edometer worm sear, and lint Ipeed sear toward 
end of .haft. Remove live cotter pilu and nuu from boltl .e<:urinS 
front bearinS retainer and CIIse to transmission cate (Iii- 48). Insert 
truee puller lere ..... ('h NC2 J: 3 'h) in tapped. holes in front bearing 
case. Remove bearins case by lerewinl in evenly on three puller 
screws (Iii- 49). Place one strap or rope around shaft nest to front 
bellrins case, and one strap or rope around rear end of shaft. Lift 
output shaft a_mbly out of transmi .. ion cate ( fis:. SO). Be lure to 
wire the .him pack to&ether a. soon at it i. removed, 10 that there i. 
no pc lIibility of 1000ns a .him. Slide tecond sp~ed sear, speedometer 
WOlIII, and lint .peed lear off output shaft. Place bearina; caa;e with 
front bearina; and output shaft in arbor press (fiS. 51). and pre. 
shaft out of bearins:. Tap bearinl out of cale. 

m. Remove TranlmiNion Oil Pump Intak .... Pipe. Remove 
pClckinl nut from rear of transmission call8. Working throua;h open­
inS in differential and final drive housinl from which transmiuion oi l 
8C. een Wat removed, remove pipe extension and packin" Slide pipe 
to rear of transmission cale, then up and out of cue (Ii" 52) . Re­
move rear paclrins and packina washer from transmiuion case. 

n. Di .. -sembl.... TranamlMlon Gear uver Swivel Houlln« 
(fiS.53). UnlCl"ew !mob from top of searibift lever. Looll8n clamps 
at top and bottom of lever boot. Slide boot off lever. Drive rivet ., 
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OIDMA"~ MAINI&AIKI-P'OWD ruIN, TUCK, SUSPBISIOII, AND _I'. 
MENT fOR 13-TON, HIGH·SPEED TlACTOI M5 (lNTEllU.11OIIAl KAlVESTa) 

STRAIGHTEDGE ... PO 3 23051 

IlgU1." - Clt.dlng Dlltl:ln,. from End of lev.1 'In/on to loe. of 
fran.mlnion Cer .. , UJI"g Tool (41-C·304, 

.fA. 
ROUER 

THIRO 
SPEED SECOND SPEED f iRST SPE ED 

SPEED SPACER SPEEDOMETER OUTPUT SHAfT 
GEAR THIRD AND fOURTH ,\",OItM WI TH aEVEL PINION 

SPEED GEAR aUTCH IA PO 323047 

'igU1. 41 _ Output Sherk ..... mbled 
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TltANSMISSlON, DlffERENnAL, AND fiNAL DliVIS 

flgur • ... - Output SIt"" /n"o"at/on 

figur. 4' _ Pull/ng Transmiuion Output Shal, Front a.er,;n9 ecrg_ 
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0IDtWKE MAIN I EJiAfK( -I'OWD TUIN, TUCI. SUSf BalON, AND auii'· 
MENT fOi 11-TON, HIGH·snm TUCTOI M5 UNTEltlATIOfIAl MAlVUTElJ 

lEVU PINION 
WITH OUTPUT SHAfT A.S$EM6I. Y 

;;:-;;:; ;;;;::::~~=:.,;; IA 1'0 313050 

Figure $0 _ R.mov;lIg Oulpvf Shaff A.Mmbly 

O UTPUT 
'"AFT 

• 

f;gu,. sr - R. movillll f'Olll a . 0,iIl9 f,om T,allimill;oll Outpul Shoff 
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TRANSMISSION, DlffEIENTlAL, AND FINAL DIIVU 

TRANSMISSION 
OIL PUMP 

INTAKE 

I ... ;;;;;;; 

flflur. 52 -R.moyl"SI r,o".mi";o" Oil "ump I"to" "/". 

out of upper sprin, stop. Remove upper . top, sprin" lower stop, and 
.wivel housin& Ihield from ,eanhift lever. Remove nparmon plu, 
and lIlIalllWivel lhafl from ,eanhift lever housin,. Remove ,ea!'Shift 
lever wilh la"e Iwivel shaft from housin,. 

7. CLEANING, INSPEcrJON, AND REPAIR. 

a. Clean. 
(I) Place all parts excepl tranllllilSion cue in dry-c:leanin, sol· 

venl, and allow them 10 remain lon, enou,h to 100 I En old ,rease and 
lubricant. Dry with compreawd air. 

(2) BaARlNas. Alter _kin, thoTOu,hly, bearinp ahould be 
alternately .lushed up and down and spun "owly below surface of 
dry-cleanin, solvent to remove a. much of the oil a. possible. Blow 
out bearinp with compreMed air, bem, careful to direct air preuure 
acroa bearinp., to remove lut trace of old lubricant and to dry, without 
spinnin, bearings. 

b. Inlped and Repair. 
( 1) BUluNas. In.pect rollers, ball., and races carefully for chip., 

cracks, or worn spot. to determine fitn~ of bearinp for future use. 
Replace worn Of dama,ed bearini' with new onea. Semn,. that are 
t o be URd a,ain must be dipped in en,ine oil and wrapped or covered 
until ready for Ute. The lubricant prevent. rustin&, and alto prevents 
lCOTini durini initial period of operation before transmission oil hal 
been able to penetrate. CAUTION : Keep beari~ tree 01 dust and 
qirl alter they have been cleaned and lubric.ted . 

• S 
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OIDNAlKf MAItfTfNAMCf - POWEI TRAIN. TRACl. SUSP ENSION, AND E8U • • 
MINT fOR 13-TON, HIGH·SPEm TUCTOI M5 (1NTIINATtQIIIAL HAlVU11IJ 

U"" SPRING 

• 

EXPANSION 
PLUG ~ () 

HOUSING G''''.ET--_, 

LARGE 
SWIVEl 

SH~FT 

~ 

SMAU 
SWIVEl 

II " KNoa 

GEARSHIft 
" lEYfR 

BOOT 

SWIVEl 
HOUSING 
SHIElO 

figure 53 - rransmiuian Gear Shift Lever Swivel Housing Compo,.."t .. 
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'nANSMIS510N, DIFFERENTIAL, AND FINAL DRIVIES 

figur. 55 - 'nstalling Inpu' Shal, Oil Seal 
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OItONANCE MAINTENANCE -POwn TRAIN, TRACK, SUSrENSION, ANO EQUI'· 
MtNT FOIt l)'TON, HIGH·SrED TRACTOIt MS (lNTEItNATIONAL HAItVESTEI) 

PACXING 
PACKING 
WASHER 

~ 

" 

;;:ll 

t INTtE 1'11'£ 
PACKING EXTENSION 

itA I'D 323057 

Figure 56 _ Transmissian Oil Pump In'alu! Pipe Campanent. 

(2) OIL SEALS. Two spring~loaded, leather-type oi l seals Gre used. 
The input shaft oil seal is located in the input shaft rear bearing retGiner, 
and the winch drive shaft oil seal is located in the right front side of the 
transmission case. Inspect these seals carefully at disassembly for 
evidence of fai lure. Replace damaged seals with new ones t o prevent 
possible failure of bearings and gears. Before installing oil seals, soak 
them in neat's-foot oi l or warm engine oil, until the leather lips are soft 
and pl iable. This assures an efficient leakproof seal, and assists in­
stallation. Using input shaft oil seal replacer (4 1_R_2392 _885), install 
oil seal in input shaft rear bearing retainer (fig. 54) with felt washer 
end of seal toward outside of retainer (seal can also be installed from 
inside of case). I nstall winch drive shaft oi l seal in front side of 
transmission case (fig. 55) with felt washer in seal toward outside 
of case. NOTE : H andle (41-H-1395-988) is used with repilllcer 
(41_R_2392·885 ). 

(3) GASKETS. It is advisable to replace all gaskets with new ones 
when assembling transmission. 

(4) TIIANSMISSION CASE. Thoroughly clean case with dry-clean­
ing solvent. I nspect case for cracks, and all machined surfaces for 
but'S. Remove burs with a file. 

(5) GEAIIS. Check all gear teeth for chips. nicks, and wear. This 
includes all transmission gear teeth. teeth in gear clutches, and teeth on 
shafts. If gear teeth show wear, the affected part must be replaced. 
Check splines and bushings in gears for wear. If splines are worn, 
indicating that part was loose on shaft, both gear and shaft must be 
replaced. Replace worn bushings, and machine to si~e. The manu­
facturing tolerances of bushings in gears are as follows: Countershaft, 
first speed gear, winch wind gear, and winch drive unwind gear bushings 
are 2.25 15 to 2.2525 inches inside diameter. CountershBft second speed 
gear, output shaft third speed gear, and reverse idler pinion bushings 
are 3.1265 to 3.1275 inches inside diameter. 

(6) SHAFTS AND SPACER. Inspect oi l holes in shafts to see that 
they are clean, and allow free passage of lubricant to sear bush ins$. .. 
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TRANSMISSION, DIFfERENTIAL. AND fiNAL DRIVES 

AR80R PRESS .--
BEAVEl PINION WITH 

___ / OUTPUT SHAfT 

FRONT BEARING AND CAGE 

Figure $7 _ ",elSing OUlpuI SItG" InlG Fronl .eothtg 

Clieck aurfaus on which !tears rotate for wear. Manufacturinr; diameter 
tolerance of shafts and sleeves on which the tralUmission gears with 
bushio!ts rotate. are as follows : W inch drive $haft wind and unwind 
r;ears, and countershaft lint speed !tear bearin!t lurfacel are 2.2465 to 
2 .2475 inches ouuide diameter. Countershaft second speed !tear and 
reverse idler r;ear spacer bea ring .urfaces are 3.1215 to 4.1225 inchel 
outs ide diameter. W orn shafts must be repl~. Check t o see that 
inner raus of ball bearings have not been turning on shaft. Check 
thread s in bearing lock nuts and thread. on end. of .haftL 

(7) SHIFTING FORKS "NO H uDS. I nspect forks for wear, and reo 
replace if worn. I lUIpect Ihifting shaft heads, and replace if worn. 

( 8) BEARING CAGES ANO R ETAIN ERS. Inspect car;es foc cracks and 
burL R emove burs with a file, and replace cracked cagel and retainers. 

.9 
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• 
OHNANCE MAINTENANCE_roWEl RAIN, RACI, SUS1ENSION, AND 1QU1P· 
MINT FOI 13·TON, HIGH·StEED ruOOI MS (lHTRNATJOItAl KAlVESiEil 
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TRANSMISSION, DlfffIENTIAL, AND fiNAL DIIVES 

(9) 
pressIon. 
inches. 

SEARING REI'tACER ' ,,1 .R.238J.785) IlA PO tUIiD 

Figuta 59 _I"stalli"g Output Shaft Reat .eatl"!J 

OIL PRESSURE RELIEF VALVE S PRING. 1I1$pect spring for oom· 
It must test 16 to 18 pounds when oomprened to 12 %2 

(10 ) INSPECT GEAR LEVER SWlVEL H OUSING ASSEMBLY. For a 
preliminary inspection, remove the lever boot, and il1$pect pam for 
wear and 100000ness. D isassemble ( par. 5 0 ) and replace defective 
parts. Inspect ienera l condit ion of lever boot and clamp. R epJaee 
boot if it leaks, or will not make a tight dust seal between housing and 
iear shiftini lever. 

8. ASSEMBLY. 
a. AMemble Gear Lenr S .. ·ivel.llou5in8 (fii. 53). I nsert iear­

shift lever with large swivel shaft into position in housini. Insert small 
~ive l shaft into housing and throuih large swivel shaft, and install 
e ll"pansion plug. Pisee sw ivel housing shie ld, lower spring stop, spring, 
and upper spring stop on ieanhift lever. I nstall rivet in upper spring 
stop. Place boot with clamps in place on lever and housini, a nd 
tiihten clamps. Sc::rew knob onto top of lever. 

h . In. lall Oil Pump Inblke Pipe. Slide pipe through hole in 
rear of tnansmis.ion eale ( fig. 52). Install packing washer and pack­
ing on pipe. Install packin, nut, but do not t ighten. Slide pipe throu,h 
hole in front of Cale, and install packing and pipe ell"tension (fig. 56 ). 
T iljj:hten ell.tel1$ion nut at front of case, a nd packing nut a t rear of case. 
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OPhUNCE MAINTDWKE_POWD TU", TU~ SUSPUISKIN, AND EQUIP­
MBIT fOR )J-TON, KIIN-SlEm TUCTOI. M5 ( .. I&hATtONII HlIVUTD) 

• 

OUTPUT SHAft REAR BEARING IA I'D 323061 

e . AMemble and In.tall O utput Shaft. 

( 1) Pre .. front beanna into cale. Ptt .. output .haft into bearinc 
( fi ll- 57). Be Nrt . houlder in back of pinion i. ti&ht aaainll inner race 
of bearina;. S lide front beannl rttainer fim -:.. etd aear, If eedomete r 
worm, and .econd lpeed lear onto iliaft (iiII- 58). NOTE: Lon4 hub 01 
u -."Id' fIlul fear must be toward thr~ adod end of ~t. P lace one 
itnIp o r rope around Ihah in front of fil"ll'f etd lear, and a nother map 
or rope around rear end of iliaft; lower thaft into transmiaion caae 
(fill- 50). 

(2) L ine up beanna cagt with bolt holel, and start bearina cal e 
into transmission Clit. Inlert four beannl cagt attachi", bolt. throuah 
the tr.nsmilsion oi l scrttn holt ih front of diffe rential and final drive 
housinl. One bolt cannot be removed or innalled unital the differtn­
t ial aSiembly .. is removed. Slip ihim pack aro~ beannl cale and 
onto bolli Il1O that openina is toward left side of calt. NOTE: It the 
same matched output .lIaft with bevel pinion and bevel drive ~ . t, 
and the same tt_mission Gale and differential and final drive houainl 
lITe ured ~lIjn, install SlIme thicJcneu of IJhinv as were removed. 11 
a new lratllJlflilJlSion ClIIe i. jrqtaJ1od, refer to p«tqtaph 5 .. 

(3) If a new matched bevel pinion find bevel dnve lear set il to be 
il1ita lled, compare the numben foURWina the letter "C" on front face 
of o ld and new pinions. All bevel pinions and bevel drive aean are 
run in a aear-testina machine at the factory to determine t he proper 
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TRANSMISSION, DIFFER.l:NTlAL, AND FINAL DRIVES 

setting of bevel drive gear in relation to pinion in order to have the 
best tooth contact. After this setting is found, the front face of the 
bevel pinion is marked with a letter ''C'' and a plus ( + ) or minus ( - ) 
number. The number indicates the distance in thousandt hs of an inch 
that the bevel pinion is set toward ( + ) or away from (-) the bevel 
drive gear, as compared to a set dimension. If there is a difference of 
more than 2, it will be ne<:essary to add or remove shims to provide the 
corre<:t setting between bevel pinion and bevel drive gear. For ex­
ample: If the pinion removed is marked"C + 2~, and the pinion to be 
installed is marked "C - 3", this indicates that there is a difference of 
0.005 inch. I t will be ne<:essary to install the new pinion 0.005 inch 
farther away from the gear by increasing the shim pack thickness 0.005 
inch. 

(4) Strike end of shaft to drive bearing cage against inside of case. 
Install bearing retaine r on bolts. Install and securely tighten five nuts 
on bolts attaching bearing retainer and cage to case (fig. 48). Before 
proceeding with assembling the transmission, install a new bevel drive 
gear in the differential, and adjust correct backlash between bevel 
pinion and drive gear (par. 16 d). Also preload differential bearings 
at the SlIme time. Check tooth contact (subpar. d ). I nstal1 five cotter 
pins in bolts. 

(5) Coat third speed gear bearinll surface and fourth speed gear 
bE.aring surface with engine oi l. I nstall third speed gear and fourth 
speed gear. Slide Se<:ond and third speed gear spacer, and third and 
fourth speed gear assembly onto shaft. Install rear bearing spacer. 
Using bearing driver (41-R-2383-7 85), drive rear roller bearing onto 
shaft (fig. 59) . Install nut lock and rear bearing nut. S«urely tighten 
nut (fig. 60), and bend washer over one hexagon face of nut to lock it. 
Install thi rd and fourth speed clutch. NOTE: Two 01 the three tear 
clutches used in t he transmission are identical. The trurd and lourth 
speed ReaT clutch has teeth the lull width 01 the clutch, whereas the 
/irst and second sp led ~ear clutch and the winch ~eBr clutch Mve a 
~TOOVtl cut in the teeth. 

d . Be'·el Pinion and Ben'"] [)ri,",~ GrOT Ad j u etment. If the cor­
rect thickness of shims is used between the bevel pinion front bearing 
cage and the transmission case, and if the two gears are adjusted to the 
correct backlash, there will be proper tooth contact between the teeth 
of the bevel pinion and the bevel gear. Proper tooth contact distributes 
t he load over a considerable area of the teeth, keeps gearing pressure 
low, and minimizes weaT. If contact is not correct. the load wi ll be 
concentrated on small areas of the teeth, and breakage, chipping, or 
undue wear will result. Check tooth contact as follows : Paint bevel 
drive gear teeth with light coating uf prussian blue in o il. This w ill 
show up tooth contacts.. Turn the output shaft with bevel pinion, 
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OIDNANCI MAINTDU.IiKE _POWU TUIN, TUCI. SUSPDlSIOtI, AND IOU.· 
MOO FOI Il-TON. ",,"-SPUD TlACTGI MS (lNiEANATIOtIAl RAnUID) 

Figure 61 _ Tooth Contad .eating Surfar .. 
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INNT SHA~ GASKET , 

BEARING 
spA.aR 

REAR BEARING 

WA.SHER 
I t_ 

1 
""'w 

.... PO 32:1062 

'igur. 62 - Tl'CI'nsmissiQn Inpu' ShGh Disa ... mbl.-d 

and if posaible apply a load to the beverdtive gear. One way of doing 
t h is is by fastening two !lections of brake lining on two boards, then 
usini the boards as a pry to apply the brake linini to the steerini 
brake drumL Observe the tooth bearini contact on the bevel drive 
gear. F ollowing i. an explanation of the various tooth marking.: 

( I ) Condition A (fii. 61) shows a bearing on the bevel drive iellr 
which is con.idered satisfactory. The area of contact .tart. close to 
the toe or inside end, and extends out toward the heel or outside end 
on the drive side of the teeth. If only a little load is applied when 
turning gear ... the tooth contact area is small and well toward the toe 
of the teeth. 

(2) Condition B (fig. 61) shows a high narrow contact on the gear 
teeth which is not desirable. If gears are operated with an adjustment 
of thit kind, ialline, noise, and a rollini over of the top edies of the 
teeth will result. To obtain a correct contact, move the pinion toward 
the lear by removing shim ... and correct the backlailb by moving the 
gear away from the pinion. 

(3) Condition C ( fii. 61) .hows a low narrow contact on the geaf 
teeth. If eean are operated with an adjustment of this kind., galline, 
noise, and grooving of the teeth will result. To obtain a corl'tct con­
tact, move the pinion away from the gear by installing shims, and cor­
rtct the backlash by movina the gear toward the pinion. 

( 4) Condition D (Ii,. 61)' ShoWI a short contact on the t oe of the 
iear teeth. If gean are operated with this adjustment. the teeth will 
chip at the edges, and there will be exctsllive wear, due to the small 
contact area. To obtain correct contact, move the gear away from the 
pinion, and correct the backlash by moving the pinion toward the gear 
by removing .hims. 

(S) Condition E: (fie. 6 1) shows a short contact on the heel of the 
gear teeth. If ,eanare operated with this adjustment , chipping, exces-
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01.,..111(1 MAINTENANCE -f'OWD ruiN, r .... CI. SUSPENSION, AND EQUI'­
MINT FOI 1), TOIl, NIIH-SPUD TUCTOI MS UNTElHATtONAL MAlVUTDl 

"w • 

• 
SECOND AND fH". SP .... CER 

lA PO 323063 
,Igllr, 63 _ ell,dlng Clearance Setw .. n Fourth Speed Gear and 

Input Sltoft wllh a fMc."," GCJ",' 

live wear, and noite will resl.dt. To obtain a correct contact, move the 
gear toward the pinion, and COl'Tect the backluh by movin, the pinion 
away from the ica, by inltallinll:: shimL 

e. A.-emble Input S I.aft (fig. 62). Preu or drive front bearina: 
onto input shaft. Tap input shaft and bearin, into bearing CIIge. S lide 
bearing spacer onto shaft with long hub of spacer toward splined end 
of .haft. Press o r drive rear bearing onto shaft and into bearing cage. 
Install bearin& lock nut, tiahlen ae<:urely, and install two cap screw. and 
lock washers in nut. Install rear bearing retainer Ilnd a new ,askel on 
input shaft 8aembly, and secure with four cap lerews and lock washers. 

f . Install Input Shaft AMembly to Check Clearance Between 
Fourth Sp«d Gear and Front End of Input Shaft. Shellac a new 
lasket on bearinl cale, and install input shaft assembly in tran.mi.ion 
case. Secure with five cap screws and lock washers. With a thickne ... 
gage, check clearance between fourth speed lear and front end of input 
,haft ( fii. (3). This clearance must be y, 8 (0.0625) inch plus or minua 
%. (0.0156) inch. If clearance does not come within this tolerance, 
input shaft assembly and third and fourth 'peed assembly must be 
removed, and aecond and third speed lear spacer replaced with one of 
correct thickness, to provide proper clearance. F ive ~cers are avail. 
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ORDNANCE MlINTENAN(E_I'OWO RAIN, RACK, SUSnNSION, AND EQUI'­
MENT fOl 13-TDN, HIGH-SPEED moOl MS (lNTnNATIONAl MAIVESTO) 

• 

) 
8EARING R~Pl.ACER 

{"I-R·2383.785) 

FRONT 

SPACER ___ ___ 

PINION 

IDLER GEAR AND _ . 
PINION aUTOi 

IDLER GEAR 

REVERSE SHAFT ~~~ 

,,<XX 

lAo 1'0 323065 

figure 65 _ j.tltolfing R.y.,.e Shof, f,on, leoTing 

able, varying ~4 inch in thickness ' rom ~:y. 4 to ~%4 inch. After correct 
clearance has been lII!Cured, remove five cap K!"eWI securina: input 
shaft bearing cage to transmission, and pull cage out until it i. flush 
with in.ide of case. 

g. Inetall Spee.lornder Drive Shdt. Insert Ihaft through hole 
in left lide of transmission case (fig. 45 ). and in to bearing in bottom o f 
case. Attach drive shaft bearing lleeve to case with two cap llerew. 
and lock washers ( fig. 2) . . 

h. AI&emble Reve.-.e Shaft (fig. 64). S lide reverse idler gear 
onto shaft with long hub toward shoulder on shaft. Slide reverse 
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REVERSE SHAFT 

lEARING 
(4J.R.2383·785) 

tEARING 

• • 

figure 66 -In.rolling a.ve,,. Shofr a . or aearing 

idler pinion spacer onto shaft, and coat with engine oil. Install re­
verse idler gear and pinion dutch onto pinion, and slide pinion onto 
.pacer. Install front bearing spacer on shaft and with bearing replacer 
(4 1-R-2383-785), drive on front bearin, (fig. 65). Install front bear_ 
in, lock nut on end of reverse shaft, and tighten le'C:urely. Install 
two cap screws and lock washer$ in lock nut. 

i. InauD Rever&e Sh aft AMembly. H itch a strap or rope around 
reverse pinion, and lower shaft assembly into tralUllli.aion case (fig. 
44 ). S lide rear end of shaft throur;h bearin, boce in rear of trans­
mission, and place hardwood block between front end of shaft and 
transmlsston case. W ith bearin, replacer (4 1-R-2383-785), drive 
rear bearin, onto end of shaft (fig. 66). Install and securely ti,bten 
rear bearin, lock nut. Install two cap screws and lock washen in 
lock nut. Remove wood block and drive reverse . ha ft assembly 
toward front of transmission case until front bearing just starts into 
case. NOTE : Do not drive Iront ~arin, all the way into ColI."" &f 

it would have to be removed "'ain to in~all oountershaft. 

j . Inetall ReH: r ee Gear Sh illing Fork ant! Sha ft (fi,. 42). Place 
. hifting fork in pDIIition on reverse idler gear and pinion dutch. Slide 
shifter shaft through hole in boss on transmission case, tlirough shift_ 
inc fork, and into hole in front of case. Install cap screw and lock 
washer in fork, damping fork to shaft. In. tall poppet, poppet spring, 
and cap in hole in right side of transmission case (fig. 23) . 

k. (m ta n Winch Orh 'e Sh a h . Slide wind gear witb gear dutch 
onto spline<! end of shaft (fig. 67). Coat shaft surface on which gear 
rotates, with engine oil. Slide wind gear spacer washer and gear 
.pacer onto . haft. Press or drive front bearin, onto shaft. Lift winch 
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TRANSMISSION, DlffUENnAl, AND fiNAL D.IVES 

RA 1'0 3 2306' 

'.u,. 61 - '.#alli,., WilKh D,i .... Shrdt .~, .. culltt .Itd 
... ,j,,5' C • .,. 

• 
drive abaft into trananiuion ca.e ·( lii- 39). l raert rear end of allaft 
throuah rear bearin, care bore in tranamiaion cue. Move aplined 
end of ahaft WKler front beRri", bore in cue, IIJId li ft end of abaft 
into bore. Install winch drive ahaft·oil.ealileeve in oil.eal (Iii- 40). 
Slide aplined end of ahaft Ileeve, place. front bearina: lock nut on 
lhaft, IIJId liT;ve front bearin, into tralWni.ion ca.e. Utin, .pecial 
wrench ( 41-W-3336-900), HCurely t ichten lock nut (Ii", 38). and 
inatall two cap lCTewa and lock wRlbera in lock nut. Coat unwind 
,ear bearin, .urface of winch drive shaft wit h en,ine oil. I nsta ll 
unwind ,ear on abaft throuch openin, in rear oftranll1lwion (Ii", 37). 
PI~ rear bearin, splicer on .haft. In.ert rear bearin, in bearin, 
car e a nd, utin, bearing repla«r (4 1_R_2383_785), drive bearin, onto 
thaft ( Ii,. 68) and cage into trllJlll1liuion case. Use a new psket 
between care and case. hutall and HCurely tighten lock nut. In­
stall two cap lCTewa and lock waahen in lock nut (Ii", 34). Attach 
new casket and rear bearin, retainer to case with live cap xreWi and 
lock wasben ( lig. 25 ). 

1_ Auemble and In.tall COunter . ... 't. Coat lint I~~ed ,ear 
bearin, surfa.ct of countershaft with en,ine oil. S lide fint sp~ed ,ear 
and front bearin, apacer onto shaft (Iii- 69) . Use bearin, replacer 
' 41·R-2383·785) to drive front bearin, onto counterahoft (fi", 70). 
Insta ll and HCurely ti,hten front bearin, retainer nut. Lock the nut 
to ahaft with cotter pin. Coat second speed ,ear bearin, surface of 
shaft with en,ine oil. I nstall leer clutch, second .p ~ed ,ear, third 
lIleed , ear, and constant meah lear on countersha ft. H itch a strap 
or rope around IItCOnd lpeed clutch ,ear, and in.ert another atrap 'or 
rope throuch two holea in constant mesh gear. Grasp two strap'. and 
lift counterahaft assembly into transmiaion ca.e ( Iii- 29). Push ., 

0. , II<.... 
UNIVE~SITY Of CALIfORNIA 



o 
z , 
"0 
"1 < . , 
~f 
~ 
> 

t 
1 • 
~ 

• 

A 

~ 

~ 
1 , 

• 

", -fRONT BEARING 
I _ f iRST SPfEO GEAR 

WITH BUSHINGS 
C-COUNTERSHAFT 
D-SECONO SPEED GEAR 

WITH 8USHINOS 
I- THIRD SPEED GEAR 
' -CONSTANT MESH GEAR 
G-IlEAR BEARING CAGE 
H-IIEAII: BEARING 
J-CAP SCREW AND lOCK 

WASHER 
IC-REAR 8EAIUNG lOCI( NUl 

• 

L-REAI! BEARING ~GE 
GASKET 

M_REAR BEARING SPACER 

N-CON$TANI MESH AND 
THIRD Sl'fEO GEAR 
SPACfR 

o-flRST AND SKOND SPEED 
GEAR CLUTCH 

' -fRONT lUlliNG SPACER 
Q-fIlONT BEARING RETAINER 

NUT 
. --<onER PIN 

flgu,. 6' - Traltlmillion COl,lnt •• u.o#f D/MI ... mbled 

M , 

II ... f'O 323069 

"'II !II is 
t~ 
~i 
z~ .11 
5' 
e;J 

i!; 
i~ 
~~. 
-~ z~ 
~ -

lis 

U -iii 
n 

31 .. .' -
E 



• 

TM 9·17868 
• 

TRANSMISSION, DlfFfRENTIAL, AND FINAL DRIVES 

COUNTfRS!iAfT 
REAR BEARING CAGE 

BEARING '!;;~ceR 
( .. 1_1_2383_785) flA PO 323070 

fig"'. 10 - Insfal/;ng Coun,.,.lnd, Rea, aea,in9 grtd a.er,ing Caga 

con.tant me$ll. ge'l' against inside of transmission case. Install two 
halves of constant mesh gear spa~r on sheft ( fig. 27). Drive reverse 
shaft assembly all the way into front of case. Place counlershaft 
rear bearing spacer on shaft. Insert rear bearing in\ o bearing cage. 
Place a new g"lIeu on cage and, using bearing replacer ( 41-R -2383-
785). drive bearing onto shsft and cage into case. I nstall and 
securely t ighten rear bearinl!: lock nut, usina: wrench (4 1-W -3247-
170). Inltall two cap screws and lock washers in lock nut (fig. 25). 
Attach rear bearing retainer and gasket to trAnsmission case with 
four cap screws and lock washers (fig. 24 ). Drive input shaft assem· 
bly tight against case, and secure with five cap screws and lock 
washers. 

m. In"all Winch Gf:a r Shifting Shaft ami Fork, Install winch 
,ear shiftin, shaft poppet spring and poppet in hole (fig. 22). Hold· 
ing poppet down, irl$tal1 shaft from rear of transmiuion. Place shift. 
ina fork in position on gesr clutch. and push shaft th rough fork into 
front of trarl$mission (fig. 22). Install cap screw, lock washer, and 
nut in fork. PJaCf: sealing compound on threads of two winch lIear 
shifting shaft stop plugs. and install plugs in t ransmiS!lion case at 
each end of shift ing shaft . 

• 
n . InM:rt Fint ami St:c:ond. Thinl a mi . 'ourth. ami Re~'e~ 

war Shi.fting Shaftt. Place third and fourth, and first and second 
speed, shifting forks in position on gear clutches (fig. 2). Insta ll 
first and second, and third and fourth sptf:d, gear shifting shafts 
throuah front of t ransmission case, through shift ing forks. and throuah 
rear of case. Install reverse gear intermediate shiftinll shaft in bear· 

,. 
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TM 9-17868 .-. 
OIDNAMCE MAINTENANCE-POWII rulli, nACK, SUSl'ENStOlI, AND EQUIP­
MENT FOI U .. TOlI, KtGft .. SPUD nACTOI M!i UNTEIMATIONAl ".uvUld) 

VA VE 

TRANSMISSION 
CASE 

RA I'D 323071 

Figur. 11 _ TrCl'n,,,,I .. ion Oi' ",. .. ur. It. ' ief Vol". Compo"'"'' 

ina: at bottom of transmission case (fi" 22). Both end, of .haft are 
the same.. Install lia:htweight poppet spring and poppet in reverse 
a:ear shiftina: Ihaft poppet hole (fi" 2 1) .. P u.h down on poppet to 
compress poppet Ipring, and . lide reverse gear ,hifting shaft over 
poppet.. Slide upper Ihifting shaft rear head onto shaft.. Push .haft 
through t o rear of transmi"ion cue.. Install third and fourth, and 
fit'1t and ~ond'speed, gear shiftina: shaft poppet .. poppet .prina: .. a nd 
space~ (fig.. 2 1) .. 

9. INST ALLATION. 

a .. Prelimina r y In&truction &.. The t ransmission can be installed 
completely usembled if the output .haft ( wit h bevel pinion and shim 
pack t hickness) has not been changed.. If, however. the shim pack 
th ickness has been changed because of replacing either or both t he 
transmission case and the output shaft with bevel pinion, install only 

• 
the transmission cue and output shaft with bevel pinion. This il to 
permit adjustment of the bevel pinion and drive gur, and preloed 
differential bearings (par. 16 e ) .. 

b. In81a ll T ranemiseion AIMCmhiy.. She llac new gasket on rear 
face of differentia l and final drive housing.. Remove four cap .crew, 
and lock washe~ attaching counte rshaft rear bearing retainer to tran.­
miSSion case .. I nstall rear transmission lifting bracket ( 41 .. B- 1926-
755) in place of countershaft rear bearing retainer, using same four 
cap s.crewl (fia:. 20) . Place a wire rope sling around front of t rans­
mission case. and another Iling around li fting bracket .. Attach I lin&1 
to hoi . t hook.. Suspend transmission in center portion of vehicle ill 
front of clutch housing, then move front end of transmillion between 
fender IUpport crossmember and frame crossmember.. Block trans­
mission on crossmember and frame side channels.. Remove .Iin&. and .. 

~ " 
UNIVE~SITY Of CALIfORNIA 

• 



TM 9-17868 
• 

TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES 

install front t ransmission lifting bracket (4 1-8- 1926-750) on top of 
tran,mission with four cap screws. Attach lifting brackets to hoist 
hook with wire rope slings (fig. 19) so that transmission will balance 
when lifted. W ith hoist, move transmission into place against differ_ 
ent ial and final drive housing. Attach transmission case to housing 
with three nuts and lock washers on studs, and seven cap screws and 
lock washers. Remove slings and two lifting brackets from transmis­
sion case. Install countershaft rear bearing retainer and gasket t o 
transmission case with four cap 9CreWS and lock washers. Connect 
speedometer cable to adapter at left side of case. Slide winch drive 
shaft coupling onto transmission splined staft, and insta ll pin and 
cotter pin. Shellac new gaskets on both sides of oil pressure rel ief 
valve flange. Install oil pressure relief valve spring, valve, and flange 
in transmission case (fig. 71) . Attach oil cooler pipe with tee and 
oil pressure relief valve flange to transmission case with two cap screws 
and lock washers. I nstall transmission oil temperature indicator bulb 
in oil cooler pipe tee, and attach with retaining nut . 

c. In&tall ~ar Shifting lIead e an,1 Guide (fig. 2). Install shift­
ing guide in differential case, attaching it with two cap screws 
and lock washers. Push three shifting shafts forward through differ­
ential case, and install three shifting shaft heads, clamping them onto 
shafts with three cap screws and lock washers. I nstall reverse shifting 
shaft rear head with slot engaged with reverse gear intermediate 
shifting shaft (fig. 18), and clamp head to shaft with cap screw, nut, 
and lock washer. Clamp shifting forks on two other shifting shafts 
with two cap screws and lock washers. Shellac gasket to sealing plate, 
and attach sealing plate to rear of transmission case (fig. 12). 

d, Inetail Gear Shihi l'g Le"cr S ... i ,·cliloueing (fig. 17). Shellac 
new gasket to housing, and install ' housing to differential cover, by 
placing bottom of gearshift lever into guide. Attach housing to differ. 
ential cover with six cap screws and lock washers. Hook two steering 
lever springs to anchors. Install transmission oil level rod in housing. 

e. In8lall Tran8mi~8iun C:'!!-e Cu,·er. Shellac new gasket to 
transmission case cover. Attach cover to transmission with 13 cap 
screws and lock washers. Shellac new gasket to reverse gear inter­
mediate shifting shaft bearing, and insta ll bearing on shaft and cover. 
Attach bearing to cover with four cap .screws and lock washers. 
Shellac new gasket to winch shifting lever housing, insert lever into 
slot of winch gear shifting fork, and install housing on studs in trans· 
mLSSlon cover. Attach housing with four nuts and lock washers. In­
stall two hoses to winch shifting lever housing tee. attaching them 
with hose clamps. Connect vent tube to tee on rear of winch shift­
ing lever housing. Install crossmember brace between transmission 
case cover and fender support crossmember (fig. 12), a!taching brace 
with six cap screws, three nuts, and six lock washers . . , 
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ORDNANCl MAINTENANCl_POWER TRAIN, TIA(I{, SUSPENSION, AND EQUIP· 
MENT FOR ll·TON, NIGH·SPUD TRACTOR MS (INTERNATIONAL HARVESTER) 

f . In81a ll CIUlch Power Cylintler Brackel. Install dutch power 
cylinder bracket (fig. 15) on left frame side channel, and attach 
bracket to frame with four cap screws, nuts, and lock washers. Attach 
upper part of the bracket to transmission case cover (fig. 14) with 
four cap screws and lock washers. Attach clutch shifting lever rod to 
dutch shifting lever and power cylinder lever (fig. 12) with two pins 
and cotter pins.. Connect clutch brake power cylinder hose to adapter 
(fig. 12) on rear of bracket. Attach compartment rear side sheet 
inside left front compartment with two cap screws and lock washers. 
Install front control bracket on power cylinder bracket, and attach 
with three cap screws, nuts, and lock washers. Install the t ubes run· 
ning from left and right fuel filters and fuel tanks (fig. II ), and 
attach at fuel tank outlet elbows. Install air brake service coupler tube 
(fig. 13). Install transmission oil pressure tube (fig. 14 ). Install 
air brake emergency coupler tube (fig. 14) . Connect the air sepa· 
rator to air manifold tube at atr manifold. Install dutch shifting 
valve hose. 

g. In"lall Eleclric Dra ke r ... ntroller. Refer to TM 9·786. 

h. In$ta ll Cluleh Scleelor Unil . Refer to TM 9~786. 

I. in"tall Air Re8ef\'nir Tanke. Refer to TM 9·786. 

j . In~ lall Propelle r Shah. Refer to TM 9·786. 

k. In .. tall Sh e ll Box !;ul'port (fig. 11 ). Place shell box support 
in position on frame side channels. and attach with eight cap screws 
and lock washers. Install gear reduction oil filler tube to hose on 
clu tch housing nipple, and attach filler tube to shell box support with 
two cap screws and lock washers. Tighten hose clamp. Connect air 
tank drain control rod to c ross lever with pin and cotter pin. Con. 
nect transmission oil filter control rod to ratchet handle w ith cotter 
pm. Place tachometer cable and engine heat indicator cable in two 
clips on shell box support. Install righ! cable harness in three clips, 
and left cable harness in five dips on shell box support. Connect right 
and left fuel gage cables to terminals on fuel tanks. Shellac new gas· 
ket to left coolant elbow. Slip hose on elbow. and two clamps on 
hose. Attach elbow to left side of clutch housing with two cap screws 
and lock washers. Connect hose to elbow and coolant pipes, and 
secure with two hose clamps. 

I. Inlltall Shell Box. Refer to TM 9·786. 

m . In~ tall Dri ... , .. " Sellt. Refer to TM 9·786. 

n. InMIHII Tran"n1i ,,~ iun an,l I.)iff,"r,"nlia l Oil Sere.'n. Refe r to 
TM 9· 786. 

o. Fill TranMllliM8iun an" Diffe rl'nlia l With LlIhricHling Oil. 
Transmission and differential capacity is 12 U. S. gallons. 
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TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVES 

p. In811111 Cenler Bonum Plale8, Fronl anti Center . NOTE: 
Test transmission (par 10) before instal/in, bottom plates. This 
permib a better visual inspection lor leaks. Install center bottom 
plate, center, attaching with 18 cap screws and lock washers. Install 
Iront center bottom plate, attaching with 18 cap screws and lock 
washers. 

10. TEST. 

a. Before starting the vehicle, m!!ke sure that the transmission 
has been filled with oil, and the engine cooling system with cool!!nt. 
M ake a thorough inspection of vehicle t o see that everything is in 
readiness for st!!rting. Start the vehicle, and give the tmnsmiS!ion a 
r oad test. Watch to see th!!t the transmission oil pressure gage regis· 
te rs pressure, and that oil temperature gage registers in the white 
band.. Try transmission in all four forward speeds and in reverse, and 
listen for unusual gear noise. Stop the vehicle, and inspect trans· 
m ission for oil leaks. Inspect for coolant leaks around clutch reduc· 
tion unit inlet 8nd outlet elbows. 

Section III 

DifFERENTIAL 

Description, operation, and data 

R emova l 

Disassembly 
Cleaning, inspection, and repai r or rebui ld ing .. _ ... _. , . _. _., .... ,. , ... . 

Assembly 

Installation 

II. DESCRIPTION, OPEItATION, AND DAT,\ , 

11 

12 
13 

14 

IS 

16 

a. The differential is a unit assembly located in the centc, com· 
partment of the same housing that c8rries the fina l drives (f'g. 72) . 
This housing, known as the differential and final drive housing, is 
bolted and doweled to the two m8in frame side channels at the front 
end of the vehicle. The differential is mounted on two t aper ... d roller 
be8r ings. T he bearing cages 8re adjustable. to provide a me8ns of 
preloading the two differential tapered roller bearings, and a means 
of adjusting the backlash between the bevel pinion and bevel drive 
ge8 •. 

h. The differentia l consists of pinions and gears which fun ction 
in the same way, with simple modifications, as an automobile differ· 

" 
". Or ~11n>m 

UNI V[RlfTY Of CALIfORNIA 



TM 9-17868 
II 

OIDNANCE MAINTENAlKI - I"OWU ruIN, nACK. SUSHNStoN, AND EQUIP· 
MENT FOI 13·TOII, "16"·SlEm nACTOI MS (lNTIlHATtOtIAL "AnISTII) 

A-LEFT STEERING lRAKE 
&-IEVH DRIVE GEAR 
( -RIGHT STEfRlNG IRAKE 
.o-VENT TUIE 

G-TRANSMISSlCN SHIFTING 
GUIDE 

H_THIRD AND FOURTH SPEED 
GEAR SHIFTING SHAfT 
HEAD 

f-IIOUER lEARING 
ADJUSTING lOCKS 

GEAR UPPER 
SHAfT FIIONT 

J-aEVH PINION WITH SHAfT 

K- lfARING CAGE .. 1'0 H"7t 

Fig",e 12 _ Top VJew of Differential 'ntfalled 

entiaL It providel a meanl by .... hich one drive lhaft can travel f .. ter 
than the o ther shaft when turning. 

• 
c. The steering and braking action il accomplished by two bra ke 

drum rim and gear assemblies. These mesh with ex ternal pinio~ on 
extended Ihaftl of the internal pin ions on each l ide of the diffe rential. 
Brake bends, controlled by ,uitable linkage connected to t he ateerina; 
b rake levers, contract on the brake d rum rims. S iowin, up one brak e 
rim, .... h ich cauael one track to t ravel faster than t he ot her, tutm the 
vehicle. . 

d . The d ifferential performs the follo .... ing functionl: 

( 1) It changes the direction of power transmitted from t he trans­
mission to t he final d rive by 90 dea:rees. or (rom a ctotawiae t o a fo r ­
ward rotation. Thil i. accomplished by the spiral bevel drive lear 
.... hich engaa:eI .... ith the trarumillion output ,haft Ipiral bevel pi~iona. 
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ORDNANCE MAINTENANCE -POWER TRAIN, TRACK, SUSPENSION, AND EQUIP. 
MENT FOR 13·TON, NIGH·SPEW TRACTOR MS (INTERNATIONAL NARVDTEI) 

By the same means a fixeJ reduc tion in gear ratio between the engine 
and the driving sprockets is caused. NOTE: Another fixed reduct ion 
i~ provided by the finlll drive Aear~. 

(2 ) The differentia! provides a means of steering and stopping 
the vehide through contact of the brake drum rims with the brake 
bands. 

(3) The diffenmtial compen$Otes for irregularities in terrain and 
delivers power to both tracks a t al! times. 

e. O ]'e r a tion (fig. 73) . 

( I ) The differential is cuntained within a compensating case and 
two covers. This case and cover assemb!y contains six internal 
pinions on shafts which connect with six external pinions on the out er 
ends. three on each side of the compensating case covers. T he 
internill pinions engage with two compen$Ot ing gears which are 
spline<! to the final drive pinion shaft. The external pinions engage 
with gears on each of the steering brake drum flanges. T he steering 
brake drum gears are a part of their steering drum$, but have no 
ronnection with any power shaft . The bevel gear is spline<! a nd 
bolted to one of the compensating case covers. W hen the vehic le 
moves straight ahead the whole differential assembly, d riven by t he 
bevel gear, rotates as a unit ; the pinions and gears within the differ­
ent ial do not turn in the ir bearings. The compen$Oting gears on the 
final drive pinion shafts both turn at the same speed, resulting in the 
tracks moving at equal speeds. The steering bra ke drum gears t u rn 
as a unit wit h the differential. 

(2) T o turn the vehide, one steering brake band is applied on 
one brake drum by pulling back one steering lever. This tends to 
stop the brake drum rim. depending on the pul! exerted on the steer­
ing lever. For e~ample. if the right brake drum rim is he ld stationary, 
the right external and internal pinions turn with their shafts in the 
same direction as the spiral bevel gear is turning. T he left pinions 
are thereby driven in the opposite direction. Because the right ex­
ternal pinions are rota ting around the right steering drum rim gear 
while turning in the $Ome direction, the right compensating gear is 
turning slower. The left internal pinions are rotating opposite to the 
rotation of the beve! gear, thus causing the left compensating gear to 
rotate as much faster as the right compen$Oting gear has been re­
ta rded. Consequently, the right track has been slowed down and the 
left track speeded up. causing the vehicle to turn to the right. A turn 
to the 1e-ft is made by braking the left steering brake drum rim. 
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TRANSMISSION, DIFFERENTIAL, AND fiNAL DRIVES 

f. Data. 

Serial number 
Serial number location 

Differential and final drive 
housing, material 

Differential gearing, type . 

D ifferential ratio 

Drive gearing, type 

Drive gearing, ratio 

Parking brakes applicat ion 
Brakes, type of application 

Steering brake drum rims: 

Materia l 

Number used 

Size . . 
Brake linings: 

Number per brake band 

Size 

T ype . 

12. REMOVAL. 

FIOI and up 
On front side o f diffe rential and 
final drive housing on each final 
drive gear compartment 

Cast steel 

Spur 

1.844 to 1 

Spiral bevel 

2.6 to I 
Buttons on steering levers 

M echanical, with levers 

Cast iron 

2 

15 in. dia. x 31f4 In. 

3 
13x3 In. 

Thermoid type BX-9 

a. Preliminary Inslruction ~. The differential can be removed 
from the vehicle while the differential and final drive housing is either 
in the vehicle or out of the vehicle. If the hous ing is out of the 
ve hicle, it is not necessary to remove the sheet metal parts as de. 
scribed in subparagraphs " through I' . Remo val of the differential, 
final drives, and transmission as an assembly is described in TM 9-786. 

h. DiKonn~' Trut'k8, and R e mu" e Sl' rOt'k .. ,~, lIuh~, Ld, Si,\., 
Seal , and Sleering Urake lJan,la. R efer to TM 9-786. Also remove 
final drive components as described in paragraph 22 of this manual . 
It is not necessary to remove the final drive shaft inner and outer 
bearings or the outer bearing retainer. 

c. R emo,'" Left Si, l., Sea' Huuum. R emove 30 cap screws and 
lock washers. and 27 nuts securing seat bottom to left side rail and 
to left side sheet (fig. 74) . 

d. Hem,," e Left Frunt Platform D .... r S UI,]> .. rl. R emove 11 cap 
screws and lock washers, and two nuts securing support. 

e. He mo" e Left Fronl Door. Remove five nuts and lock washers 
$Ccuring door to coy,1 and driver's seat support. 
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OIDttlIKE MAINTDIANCI_POWD THIN, RACK, SUSPUUKNI, A .. EQUIP· 
MENT FGlIl-TON, HIGH·SHED THCTGI M5 (iNldNATtoNAL HAIVESTD) 

.... .., JU0I'4 

f. Remo"e Drh'e r '8 Seat Left Support. R emove two lCrews and 
lock wa$hel"$ attachinljl; air manifold to support. Remove cap lICTew, 
lock washer. and nut securinll ai r hose and air tube leading to air 
manifold. Remove cap IICrews, lock washer.. and nuts RCUrin g 
driver's sea t to support, cowl to support, and support to left side theet. 

g. Rem o ,'e Clutch Ped a l Brack et. T ake out cap screWII securing 
winch cable guard to front cowl support, and to front enclosure sheet. 
Remove nu t and cotter pin from clutch pedal shafL Remove shaft, 
and push clutch pedal! up and clear of bracket. Take OUI four cap 
screws and lock wuhers securing clutch pedal bracket to front of 
differential and final drive housing. 

h . LooK n Front . ' ender Leh S UPl>ort (fig. 74 ). Remove four 
cap screws and lock washers securing left fender side sheet to fina l 
drive housing. Pry fender side sheet away from housini, and place 
a 2-inch block between sheet and housing. 

I. Remm'e Leh .' runl Compartment ( figL 74 and 75). Remove 
two cap screWII and lock washers securing left front compartment to 
fender side sheeL L ift out left front compartment . 

• 

j. Remo" e Lefl Steering Brake S ha h Bearing Support (fig. 76). 
Remove cap screw, nut, and lock washer clamping left .teering brake 
shaft lever to brake shaft. Drive lever .from shaft, and remove felt 
washer. R emove key from shll fl, and pull shaft from bearinll aup-

" 
Or> ffVm 
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TlANSMISSION, DlfFfItENnAL.. AND FINAL DItIVIS 

• 

ROlLER I 
SUPPO RT RING fASTENING 
SCUWS 

• FR O NT tt&.. ~ 
LEFT SUPPORT ~ 

LEFT ,,, • .,,"" 

LEfT SIDf RAIL 

"gure 15 _ ,elf fro'" Compc"'me,,f Itemo",ed 
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TM 9-17861 

" OIOIIIAMCE MlINTENAfKE _POWD TIA", TIACK, SUS,ENSION, ANO EQUI'-
MENT '01 l).TON, HIGft·SPEII) TlACTOI M5 (INTONATIONAL HAIVESTtI) 

,e"',,RAICE 

BEARING 

• 

STEER ING BRAKE 
SHAFT 

RA PO 323016 
'j(JII'~ 76 _ 1I.movlng S,",ing arob Shah 

G EAR UPPU 
SHAFT REAR 

RA 1'0 323017 

,igll.' 77 _ lI.moving Rov .... G.a. Upp., Shift ing Shaf, H.ad 

7. 
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12 

TRANSMISSION, DIFfUIENTIAL, AND fiNAL DRIVIES • 

~;:~ ';;::,;,~,: ~~ IA PO 32301' 

Figur. 71 _ locolion 0' Shifting Guid. · ... ttaching Sc •• w, 

ROlLER &fARING 
SUPPORT RING 

ROUER BEARING 
AOJUSTER 

• 

• 
RA PO 323079 

Figur. 1P _ Turning RoJI.t a.OtJng ... diu".t 

75 

Or > If. 
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TM 9-1786B 
12 

ORONAN«( MAINTENANCE_POWER TRAIN, TRACK, SUSPENSION, ANO (QUIP· 
MENT FOR 13·10N, HIGH·SPEED TRACTOR MS (INTERNATIONAL HARVESTER) 

port. R emove two Clip screws and lock wllshers securing bearing 
support to housing, and up support out of housing. 

k . RemoH~ Two "' inal Drive Vent Tubell. Unscrew coupling nut, 
and remove tubes. 

I. Re m ove Trlln 8miu ion Shifting G uid r. Remove Clip screw. 
lock washer. and nut clamping reverse gear upper shifting shaft fron t 
head to shaft (fig. 72). Lift up driver's seat bottom plate, and remove 
bock rest plate. R emove four cop screws lind lock washers lIttaching 
transmission reverse gear intermediate shifting shllft bearing to top 
of transmission cover. L ift bearing from cover and shaft. W orking 
through opening in transmission cover, tum reverse gear upper shift­
ing shllft rellr helld to disengllge it from reverse gellr intermediate 
shifting shaft (fig. 77). R each in back of transmission and remove 
two cap screws attaching shifting shaft sealing plate. P ush reverse 
shifting shaft back Rush with differential housing. and at same time 
remove reverse shifting shaft front head Remove cap screw, nut, and 
lock washer clamping third and fourth speed gear shifting shaft head to 
shaft, and remove head (fig. 72). Remove two cap screws and lock 
washers altaching shift ing guide to rear of transmission case (fig. 78) . 
P ush first and second speed gear shifting shaft and head to the rear, 
or into second gear. 

m . Re lie"e .Pre loall o n Diffe re nt ia l Ro lle r 8 earing&. Remove 
cap SCrew and lock washer securing each roller bearing lIdjuster lock, 
and remove the two locks (fig. 72). Tum each roller bearing adjuster 
counterclockwise until it is loose (fig. 79), so that diffe rential can be 
moved sideways (fig. 104 ). 

n . Rem (l\"e Diffe r ential Rolle r Br aring SUI'po rt RinS ""a llten'ng 
~re'o"IJ (figs. 75 and 80). Remove two screws and lock washers from 
each side of differential and final drive housing, and one screw lind 
lock washer from bottom of ellch side of housing. 

o . Remo"e ,li ffe re n tia l a n,1 Ueari ng S UI'port Ringll. Place a 
cable or rope sling around center of differential, and attllch sling to 
a lifting device. Lift diffe-~entill! out of housing. lind lit the same time 
rock it slightly sidewllYs with a crow bar so thllt bevel d~ive gear and 
pinion do not lock (fig. 81) . When differen tia l is lifted over halfway 
out of housing, remove bearing support ring lIssembly from ellch side 
of differentill! (fig. 82). 

p. Re lllun , Different ia l ami Fi na l Or;"e Huu@ing. Before hous­
ing can be removed. the differen tial. final drive, and transmission must 
be removed from the vehicle as 1I com plete assembly, liS described in 
TM 9-786. Then remove seven CliP screws and lock washers, and 
three nuts and lock washers securing transmission case to differential 
and final drive housing. 

7. 

0.'9' ~11n>m 
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TlANSMISSlON, DlmllNnAl, AND fiNAL OliVES 

DIFFU: EN:,n~A,i'~ ~G1:. 
ROllER ~ 
SUPPORT RING 
FASTENING SCREWS 

13. DISASSEMBLY. 

RA PO 3230'0 

a. Remove Roller Bt,:arinl!) Cone and SI,ao:er ( fi&- 83). Install 
pulle. (04 1·P·290S-60 ) over roUer bearina; cone, and place a plua; In 

end of comperlutina; case cover hub., that puller screw wi ll center 
on plu&- Tia;hten puller acrew nut. and remove bearing. Remove 
bearina; .pacer walher. Remove roller bearina; cone aDd spacer from 
opposite .ide of differential in ume manner. 

h. Remove Steinn! Brake Drum Rim and Gear Flange ( fi&- 804 ). 
Place differential on end on two blocks. Lift off drum rim and gear 
flange. Remove opposite a_mbly in ume manner. 

c. Hemove SI_r ins Brake Drum Rim FroAl Gear Flange 
(fig. 85). Remove cotter pins and nuta from eight cap IJCrew. secur· 
ina; rim to lear flanle. Lift gear fiange out of brake drum rim. 

, 77 

Or > If. 
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1M 9-17861 

" 
NNlAJKf " . "UlAlKf-POWD ruIN, RACI, SUSHNSION, AMD fQU •• 
MDR fOi 13-TON, M"·SPIED ruCTOI M5 ( ... IIihATlO,ul MmOtd) 

CRO W aA R 

f igure " - l ifti"g Diff. r. ",ial Out of Ha u";ng 

d . Renlo o'e External Pinion. . Remove cotter pins and nuts 
securing six external pinions, three on each side ( fia:. 86). H old 
prnions from turning by placing a brass drift between intems.l piniona 
and compensatina: case. Remove es ternal. pinions wit h puller ('U -P -
2912) (fill. 87). Remove W oodruff key from each internal pinion 
shaft. 

e. Remove Right Coml'enNlling C.1Ie Cove... Remove cotter 
pins and nuts from six compensating cale bolts, and remove bolts (fig 
86 ). Drive cover from cue by tappinlla round edge of cover (fig. 88) . 
T hree dowel pins locate cover in relation to case. 

f . Re moo'e Inte .. n al Pinion. a nd Right CompenNlting Gear. 
Remove compensatina: gear from case. Remove sUr; internal pinions 
from bushings in left compensating case cover ( fig. 89) . 

g. Remove CompenllB ting C.lIe From Left Compen N ting Ca - e 
Coo·c r . D rive case from cover. 

h . Re move He" el Drh 'e GelU" }-"ro m Ldt Compenllllting C_lIe 
Coo·e r . NOTE : I t is ncX necesury to remove gear Irom cover unIeN 

7. 

, Or", •• 1 m..n 
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TM 9-17161 
IlI- 14 

T1.ANSMlsstON. DIFfEIENTlAI. AND fiNAL OlIVES 

.fARI".C SUI'!'ORI 
"NG 

f igure 12 - Holding ' eoring Support ItiltS. 

cover or tear mu,t be , epleced. Remove lockinl wire from 12 bevel 
drive lear attachinl cap !CreWl, and remove cap .crewa (iii. 98) . Place 
cover on two blocks so that lear overhanp blockl. Workinl around 
rim of lear, drive lear from cover. 

14. CLEANING, INSPECTlON, AND REPAIR OR REBUlWING. 

a, Clean Differentia l AnembJy P art... W .. h all pam thorouah1y 
in dry-cleaninl tolvent, and dry with compressed air. Be lute to re­
move a ll hardened Irease, usinl a .tift brush if neceuary. Clean a n 
oil holel. 

b. Inlped All P artt l o r W ear and Dam age. II!'-d Replace or 
Rebuild .. N~eMBrY. 

( I ) BEARING CoNE. Rotate bearina cone, and inspect each rolle r 
fot roulhne. a nd wear. R eplace bearinl cone if any roller showa indi­
cation of wear. If cone is in good condition,lubricate thotouahly with 
eriline oi l, and wrap in paper awaiting installation. 

(2) B EARING CUP AND SUPPORT R ING (fig. 90) . Bearinl cup must 
be amooth a nd .how no indication of wear. There must be no clear­
ance bet'Neen back of beanna cup and shoulder of ~pport ring. Ch~k 
bearina adjuster for cracks, and see that it turns freely on thread. of 
bearing alge. T o replace bearinl cup, pres. o ld cup out of ~pport rina. 

7. 

Or > If. 
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1M 9-17861 ,. 
oeMAIKE ""MI&AIKI_fOW& ruM, TUCK. SUSfBlStON, ....... 
MINT fOI: IJ.TOII. ..... SPEBI ruaOl M5 IM jIM.ATIONAl .AIYtSTIII 

IA PO 323013 

f igure '3 _ R.movhtg Dlff.r."tlo' Rol'., ha,l"", COM, Ud.., 
'ull.r ("''''·290.5-60) 

W ith differential case bearinl cup repla~r (4 1-R-23B4-785), drive in 
new cup so t hat it is t ilht apinst support rinK shoulder (iiI. !ill). 

(3) STEElflNG B RAKE DRUM RrM AND FLANGE ASUMsLY (Ii&- 92) . 

It t he brake drum rim il smooth and showl only normal wear, it un be 
used alain. If the rim is I rooved and rouah, it should be replaced. The 
manufacturing diameter limits of rim are 14.519 t o 15.00 incbet.. Inspect 
Ite.erinl drum rim flanle bush in" and replace if it sbowll indicationl 
of wear. TIle manufacturing internal diameter limitl of bulbinc are 
3.375 to 3.377 inchll!l. New bUlhinl il installed by pr-inc: out old 
btahin" and PTelSinl in new bushini> chamfered end first, from the 
lear side, until flu.h with face of flange on opp<l*ite side. Drill three 
~·inch bolll!l throuih oil holel in ,ear. Machine budlin, to above 
dimension .. 

(4) L&" AND RIOHT CoMPENSATING CAU CoVER. 

(a) l lUpect bearinK surfa~ on which steenn, drum rim Hana:e 
rotatll!l. It rurface is not in terViceable condition, replace left and ri,ht 
coven· and rompensatin, cue 81 an assembly. 

(b) Inapect 12 internal pinion bulhin, .. lix in each rover. If 
buthinp are not in serviceable condition, remove and replace them 
with differential calli! cover right and left internal pinion beannc re-

10 

, Or > If. 
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TM 9-17868 
1. 

TlANSMISSfON, Dill ElINTlAL. AND ANAL DllVES 

,!.""~~ SlAKE DRUM 
AND GEAR HANGE 

RIGHT COMP£NSAT1NG 
CAS< 

GEAR 

RA PO 32:3014 

F'vu,. U - Ite",oy;n" S'Hrlng .roll. Dru", RI", tutd G.ar flanv. 

mover and replacer (4 1-R-2373-835) (iii. 93). Manufacturinl in_ 
ternal diameter limit' of bu.hinllare 1.19 1 to 1.193 inches. W henever 
a blahinl il replaced in one cover, it must be line-reamed to above 
dimension, tOlether with the correspondinl bulhinl in the opposite 
COVet, after the two coven and compenlllltin" case are doweled and 
bolted toa:ether. 

(c) Inspect differentia l compenlllltin" case cover bushin" .. one in 
each cover (iiI- 94). If bushinls are not in serviceable condition, they 
must be replaced. Manufacturina internal diameter limit. are 3.315 
to 3.311 inches. To install a new bUlhina, lint remove the old one. 
Then press new one into place 110 that chamfered. end of bushing is 
preFlld into bore of cover lirst. Machine two V ... lot. throuah bushinl 
to line up with .Iott in cover. Drill three Y. -ineh holes in bushina, 
"";na three holes in cover •• pi lots. Machine internal diameter of 

II 

Or > If. 
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TM 9-17868 
1. 

O' .... AJKI MAIN1'DU.NCE-POWR ruIN, ruCK. SUSPENSION, AND IQU.­
MINT fOR U-TOM, ""'SPUD ruaOl M5 UNi&NATIOIIAL IIAlVESiEi) 

II' \ <..: 

FLANGE AND GEAR RA PD 9434 

Figu,.. '5 _ ,lfamoving S, .. , ing ',ooh ,lfim f,om "ong_ ond G_r 

bushing within above limits. The bushing must be machined concen­
tric with inner face and with extemal diameter of cover hub (fig. 9~). 

(5) Cardully inspect six ext ernal pinion. , .ix internal pinions, two 
compensating ieaTS, and the bevel drive gear (fig. 92). If abnonnaUy 
worn, or if teeth are broken or chipped, replace defective gear or pinion 
toa:ether with all related or meshina: gearlor pinions. If bevel drive lear 
must be replaced, the bevel pinion in transmiS$ion must also be re­
p ieced, as they are fumished in a matched set to aHUre proper tooth 
contact (par. 8). 

(6) Sn:ItRING BRAkE SHAn BEARING SUPPORT AND BRAK& 
SHAn (fiw;. 95). 

" 
0.'9' .1 from 
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TM 9-1716. ,. 
TlANSMISSlON, DIm_ENTIAt. AND fiNAL DIttVU 

RIGHT 
c a MffNSATING 

PoOLT AND 
canER PIN 

EXTERNAL 
PINIO N 

" 

RA 1'0 323015 

--
aEVEt 
DRIVE 
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TM 9-17868 
1. 

OIDtiANCE MA:lNTINAJKf - P'OWR mIN, TIlCK, SUSPENSION, AMD llUlP­
MIHT FOI1l-TON. MI$ft..SPEED merGi M5 (IICTIIJIATIOMAL MAlVUTElJ 

U 1'0 323017 

FlfI"" II - R.movins Righ, Compenso,inSl eeu. Co .... , 

RIGHT c~~ :'N5 

CAS"" 

COMPENSATING GEAR 

COMPEN SATING 
CAS< 

(a) Inspect two btahings in each support for abnormal wear, and 
replace if neee',ary_ Manufacturing internal diameter limitt are 1.251 
to 1.255 incbel. T o ,nlfall new bushin&:&, pry out oil lea!. Using brake 
.haft bearing IUpport bushing remover and replacer (41-R-2375- 125), 
drive out old bu'hingl and drive new bushings into IUpport, one from 
each end (fig. 96). Intide bushing m~t be p\lShed in until ftUllh with 
in.ide of chamfer in support. Line-ream two bUlhinp to above dimen, 
. iona. Install oi l seal a. dncribed in subparagraph ( b) below. 

(b) Inspec:t oil teal and replace if leathen show wear or mutilation 
( fig. 95 ). New seal must be prUlM'd in against .houlder in .upport to 
provide . pace for felt walher. 

(c) In.pect brake shaft for wear, and replace if neeeuary. 

(7 ) BRAKE BAHo ASSEMBLY (fig. 95) . .. 
Or"" .1 from 
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TM 9-1716B 
1. 

TRANSMISSION, DIffERENTIAL, AND ANAL DRIVES 

8EARING 
CAG' 

BEARING SUPf'ORT "". 

Figut. 90 - '.Gting Support Ring DiR ... mbJed 

(a) Check brake shoe linings for wear. If worn down to, or near ly 
to rivet heads, liningl must be replaced. R emove and inlp ~c t .hoe 
connecting pins. If they have ridgn wom in them they m ust be re­
placed. If new pins are loose in shoe, the complete shoe and Iinini s 
must be replaced. Inspeet brake shaft and linkage. If they show 
abnormal wear, they must be replaced. 

(b) Re/;ni,., Brake Shoes. D rive out rivetl from outside of shoe 
in ..... ard with a '>h-inch punch. Remove o ld lining. Clean shoe. Clamp 
new lin inll: to shoe, using three or more clamps. Orill through rivet 
holes in shoe and through linin!! with a ~ $·inch drill. Remove lininll: 
from shoe, and counterbore all dri lled holes in linini t o a depth of 
%~-inch ..... ith a ~%.-inch counterbore. R ivet l inin!! to shoe, start­
ing a t center and ..... orking toward ends of shoe. When shoe is lined, 
check clearance between linini and shoe. C learance of more than 
0.005 inch will cause chatter and loosenin!! 01 the lining. Connect 
shoes t ogether ..... ith connect ing pins, and inlta11 cotter pms. Store 
assembliel in a clean place unti l ready for use. 

(8) D IFFERENTIAL AND F INAL DRIVI: H OUSING. Inspect all 
machined surfacn on housing for burs and nicks, and remove burs. 
I nspect oi l seals at each side of housing. If seal leathers are worn or 
mutilated, seals must be replaced. Pry out old seals, and, usini final 
drive pinion shaft oi l seal replacer ( 41 -R-2392-SIS), drive new seals 
into place (fig. 97). 
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TM 9-17868 
1. 

TRANSMISSION, DIFFERENnAL, AND FINAL DRIVES 

BEA.I1I NG CUP 
./ 

____ BEARING 

CA"' 

-

RA 1'0 323091 

Figur. 92 - In.'olling Oi".,.nllol 'earlng C ... p 

, 

RA PO 323092 

fig ... r. 93 _ liI.mo ... in" Com~nJGllng COM Cov.r Inl.rnol 
Pinion ..... lting 

BUSHING MUST BE 
MACHINED so THAT 
WHEN COVER IS 
ROTATED O N a'",. 
AND BUSHING, 
THE BUSHING IS WIT HIN 
0 .002 INCH TOTAL 
INP ICATOI! READIN G OF 
SURFACES INDICATED 

INTERNAL 

l~~~"i;,";i'O~":~;'~USHING CAS< 
COVER BUSHING 

___ • 'W,,"" 

. INCH Oil HOleS 
DRillED AHER BUSHING IS 

ASSEMBlED 
RA 1'0 323093 

Figur. , .. _ Ri"ltl CompenlClljng COM Cov.r wi'lt 8u.lting 
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TM 9·17868 
14 

OIDNANCI MAiNTtNANCI_I"OWO TIAIN, TUCI, SUSPENSION, AND EQUI'· 
MENT fOR ll-TDN, MIGH·SPUD TRACTOR MS (INTERNATIONAl MAiVESTER) 

" '<:',";iING BRAKE 
~I LEYER 

STEUING 
BRAKE BRAKE SHOE UAKE SHOE 

BUSHING 

BRAKE :,NO 
LINK PI N 

BRAn ,",,, 'I 
LINK 

BOTTOM BRAKE 

SHOE :"'ZN,~~~~ 

BRAKE '"'' 
HIN GE J'lN 

:, LINK PIN 
LOCK 

,n" '" 
BRAKE SHOE 

BOTTOM 
BRAKE SHOt-+ 

CENTER 
BRAKE SHOE __ _ 

Figure 95 - Steering a roh Oisou emblecl 

STEHING 6RAKE 

•~_ SH AFT BtARING 
suppon 

RA PO 323095 

SHoe 

RA PO 32309" 

f igure 96 - InstoUing Bushing in Steer;ng Broh Shoft Beoring Supporr .. 
0.'9' ~11n>m 
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TM 9·17868 

" TRANSMISSION, DIFfUENTlAL, AND fiNAL DRIVES 
FINAL DRIVE 
Oil SEAL 

Figure '7 - In.tolling Finol Drive Shof' Oil Seol 

15. ASSEMBLY. 

•. Aeeemhle Left Compen&atin l Cover to Bevel Drive Gear. 
Before assemblinllear to cover, t he gear .plin" mtat be properly lined 
up with ,plineways in cover. Inlpect. three .crew hoi" in cover, 
oppoli te pinion bushinl boSSet. At one of these t hree hoi", the Ipline­
way for geaf spline i. centered on mounting hole. The center punch 
mark on lear must line up with th,. splineway u ,hown in lieure 98. 
lI'11tali covef in lIear, and tap it into place by workinl around outlide 
edie of cover. Install 12 cap sere_ and lockinll wi re. 

b . AMemble CoD.'penuting Cue to Left Compene-ting Cover . 
Place compenaatinll lear with Ihort hub in left campen .. tini cover 
bushini. Place caae on dowel pinl in cover so that t wo center punch 
marks on case line up with two center punch marks on outside face of 
cover. Drive case ont o three dowel pins ( fig. 99). 

e,. Inawl a nd Properly Time Internal Pinlona and CompenNt. 
Inl Gear . Instan three internal pinions with th~aded end down. 
NOTE : Viewed lrom out.ide 01 cover, in ternal pinio ... are inatelled 
in ri~ht·hand hole at each poir of bu!hinJs, K eyway in each pinion 
mutt face out and be on a line with center of cover hub. In.un three 
internal pinion., with threaded end up, and with each keyway facing 
al far outward from center of assembly as pollllible without turning the 
mating pinion ( fi,. 100). I nstall compen"'ting ,ear, with lon, end of 
hub in compenntin, case. 

d. Inatall Ldt Compenaallnl Case Cover . L ine up three centll!f 
punch marks on cover with t hree center punch mark. on case (filt- 10 1). 
Place cover on case, and drive cover with three dowel pin. into holes 
in case. 

It 
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TM 9-17868 
15 

OIONAHCl MAINT1NANCl -I"OWU RAIN, TUCl, SUSI'ENSION, ANO lQUII'­
MINT FOI 13-TON, HIGH·5I'UO TlACTOI MS (INTONATIONAL URVISTQJ 

LOCATING MARK 
Sl'UNE 
CENTERE O O N 
SCRE W HOLE 

~EVEl 

LEFT COMPENSATING 

W IRE 

WSHING 

aoSSES 

JA I'D 323097 
flfJur. ,. - L.ft CompenKlting Co .... , A ... mbled to a ..... ' Dri .... Gea, 

TWO CENTER PUNCH 
MARKS MUST liN E UP 
WITH MARKS ON COVER 

COMPENSATING -
GEAR 

- , , 
GEAR 

RA PO 323098 

Figur. 99 _/nstolling CompenKlting Cose on L.'t Compensoting Co .... , 

e. In81all Con'pen8aling Calle Boh" (fig. 86). Install Ihree bolts, 
n ... ts, and cotter pins in each cover. Bolu must be placed in hole" that 
brine bolt heads dosest to t hreaded ends of external pinion ,hafu. 

f . In8t,,11 El<tcrnal Pinion" (fii- 86). T ap Woodruff ke)'* into 
. Iots provided in threaded ends of internal pinion abafta. Install el<­
ternlll pinion. on shafts, and SKure with nuts and cotter pins. 

90 
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IN TERNAL , , 

It ... PO 313099 

Flgur. 100 - Inf.r_' Pinion 'n.follotion 
lEfT COMPE NSATI NG 
CASE COVER 

THREE 
PUNCH 
MARKS 

PUNCH 
MARKS .... PO 323100 

Figu,. 101 - loca,ing Ma,'" on Compen$O,ing Cover. and Ca.e 

g. Auenlble S I<eer in5 Drakfl Drum Rim to Gear Flange (fig. 85). 
Place gear flange inside rim, and secure with eight cap screw., nuts, and 
cotter pins. 

h , Imtall S leering Brake Drum Rim ami Gear Fla nge. S lide 
gear flange bushing onto cover hub, snd meth gear with exte rnal 
pinions ( fig. 84 ) . Turn rim to see that d ifferent'sl i. timed properly. 
If it is not, make sure t hat keys in p inions all face toward or away from 
cente r of cover hub at same t ime. 

• 
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SEAttlNG ~~~~ '~;,~:,;~; 

CONf 

> 

Figvr. 102 - Instam"g DUr. r.ntial S.arl"9 Con • 

M.ARI(ING .... ~ 323102 

Figvr. 103 - Diff.r. ntial and Final D,iv. Havling Mar. ' n", 

i. In ll11l11 Roll~r Heari ng ColiC all tl Bearing S paeer W .. her. I 
Slide sp&cer washer onto compen5llting cover h\lb. Using differential 
case bearing cone replacer ( 41 · R·2384· 13S) . drive bearing tight against 
washer (fiK. 102) . 
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16. INSTALLATION. 

a. In81all Differential and Hnal Dri~'e lIouaing. 

(1) If housing is damllged beyond repair, it must be replaced 
with a new one. To do Ihis, the differential and final drive housing, 
and the transmission case, must be removed Irom the vehicle as 
described in TM 9-786. 

(2) MARKINGS ON HOUSING. On upper left COnleT of housing 
surface to which transmission ca!le is attached aro! stamped two sets 
01 code letters and numbers (fig. 103). The "L" or "H~ letters must 
be disregarded because they are used only for assembly purposes in 
manulacturing the vehicle. The Jetter "c" and the number lollowing 
indicate in thousandths of an inch the individual variation from a 
standard dimension measured from the center line of the differential 
bore to the rear .lace of the housing to which the transmission case 
attaches. When replacing differential and final drive housing. com· 
pare the "C" number on the housing being removed with that on Ihe 
housing to be installed. If the d ifference is more than 2 (0.002 inch), 
the shim pack on the transmission output bevel pinion bearing case 
must be changed 10 maintain the proper tooth contact between the 
be,>:el drive gear and the trllnsmission output pinion. NOTE: Chang· 
ing ~him pack fhickneS$ require$ complete disassembly of the ITarur 
rniS3ion (par. 6). EXAMPLE : If housing being removed is stamped 
"C,3" and new housing is stamped C+ 2, there is a difference 01 0.005 
inch between the two housings. If the same bevel drive gear and 
transmission output bevel pinion lire used again, a O.OOS·inch shim must 
be added to the output bevel pinion shim pack as described in para· 
graph 8 c (3). If the housing removed is stamped "C+S" and new 
housing is stamped "C-S," it indicates there is a difference of 0.0 10 inch. 
To maintsin proper tooth contsct between bevel drive gear snd bevel 
pinion, O.O IO·inch shim thickness must be removed from shim pack;. 

(3) ATTACH H OUSING TO TRANSMISSION CASE. Shellac a new 
gssket on hous ing face. and secure case to housing with seven cap 
screws snd lock washers, and Ihr~e nuts and lock washers. 

(4) Chsnge bevel pinior shim pack in transmission if necessary 
(pars. 6 I and 8 c). 

h. Lift Diflerentiallntu lIuu8ing. Install bearing cage into bear. 
ing support ring, and IIssemble bearing adjuster (fig. 90). Place a 
sling around center of differential and, using a lifting device, lower , 
differential into housing unlil brake rims start entering housing. Place 
bearing support dng assembly on each bearing cone, and continue 
lowering differential into housing (fig. 82). If ne<:essary, rock dif_ 
ferential sideways with a crow bar (fig. 81) to prevent bevel drive 
gesr from locking in teeth of bevel pinion. Guide bearing support 
r ings so that slots for bearing adjuster locks are on top. Do not 
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r.eVEl 
DRIVE 

• 

• 

• 

• 

Figllt. 104 _ Ptying Diff.,.nlial 'tom On. Sid. 10 lhe Ot"., 10 Mall. 
SII'. e.",., D,;",. GeG, r •• ,,, eoHom in Pinion 

remove sling or hoisting device until bearini support ring fastening 
screws have been started. 

c . See:u re Bearing SUI', ... rt Rin@; tollousing. From underneath 
housing, start two support ring fastening screws, one at each end, but 
do not tighten unti l side screws (fig. 80) are started. Then t ighten 
two bottom screws and four side st:rewi. Remove liftini slini from 
around di ffe rential 

d . Check to Sec: Tha\ Ik'·e l Drh·e Gellr Teo:lh BoUom Between 
T~th of Outllut Pinion (fig. 104 ). Pry d ifferential from s ide to side 
to see Ihat it is free, and that bevel drive gear teeth bottom in trans­
miuion output pinion before left bearing cone seats in its cup. If 
there is backlash between bevel d rive iear and pinion when differ_ 
entia l i. pried toward pinion, tum left bearing adjuster counterclock­
wise, liS viewed from outside, until gear teeth have no backlash. 

e . Prelop,ling Differt:ntial Rulle r Bellrin~ and Seu1nIJ Bevel 
Dri'"e Gear Backlash. Turn right rolieT bearini adjuster counter_ 
c1ockwi!le, as viewed from outside, until nearly all backlR$h is taken 
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• • 
It,. PO 323104 

f igure 105 _ Ch. dl"S' /kJc./oth • • tw •• " . .... 1 Driv. Gear ortd 
Tro",ml .. loft Output • • v. I Pi" ;o,,, U.irog ,,,dicotor (4' , ' · IOO} 

up between bevel drive gear and transmission output bevel pinion 
(fig. 79). Attach a dia l indicator (-41·1. 100) to a d ifferent ial and 
fi na l drive cover dowel pin so that the indicator contact. t he face of 
II bevel drive gear tooth (fig. 105). Continue turning right bearing 
adjuste r counterclockwise until dial indicator shows t here is 0.004· 
inch becklash between bevel drive gear and pinion. T um left bearing 
adjuster until dial , indicator shows t here i. O.O IO-inch backlash be­
tween gear and pinion. To check becklash, lock transmission output 
bevel pinion with a pry bar, rotate bevel drive gear back and forth, 
and note dia l indicator reading. When reading is correct, install bear· 
ing adjuster lock (fig. 72). . 

1. Cheo:k inS Diffe r entia l Rolle r Bear ln @; Prdoad . NOTE; Aller 
the IrarumiMian i, completely .00mb/ed, there i~ no way to check 
preload on differential bearitlJl& When transmi$$ion is disassembled 
el<cept for output bevel pinion and shaft, the differentia l bearing 
preload can be checked with a spring scale and strong coed (fig. 106). 
T ie one end of cord to compensating case, and wrap it two or three 
times around center of diffe rentia l. Attach other end of cord to 
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IA PO 32310.5 

Figu,. 106 _ Chedjng Djffe,entiQI 8eQ,/n9 P,el_d 

spring scale. When bearings a~ properly adjusted, it takes 10 to 15 
pounds pull to rotat e differen tial. If the e ffort required to ro tate 
differential is more than I S, or less than 10 pounds, repeat pt'e load 
adjustment (subpar. e above). 

g. Inf tall Traneml IMion Shifting G ui< le an,1 Rear Shifting 
H eaol8. Attach shiftin, guide (fig. 72) to front of trensmission with 
two cap !;Crews and lock washers.. I n$lall thi rd and fourth speed gear 
shifting shaft head on shaft. and clamp head to shaft with cap screw, 
lock washer, and nut. Slide reverse ,ear upper shaft toward fron t of 
transmission until reverse gear upper shifting shaft rear head lines 
up with reverse gear intermediate shifting shaft (fi,. 77) . CAUTION : 
D o not push shalt pas t poppet. Turn reverse shaft rear head so that 
it en&ages with intermediate shift ing shaft. Install reverse l ear upper 
shihin& front head on shaft, and clamp with capscrew, lock washer, 
and nut. 

h . In~ la li Left Sleering Dra ke Shaft Bearing S UllJlort and Shull 
(fig. 76). Insta ll bearin, support in housin" and $eCUre with two cap .. 
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screws and lock washel1l. Install steering brake shaft assembly in 
support. Place felt washer on end of shaft, and tap Woodruff key 
into slot. D rive left steering brake shaft lever onto shaft, and secure 
with cap screw, lock washer, and nut. 

i. Install Final Drive Vent Tulles. Connect vent tubes (fig. 72 ) 
to couplers, and tighten coupling nuts. 

j. In6tal! Left Front Compartment (fig. 74). Install comport· 
ment over final drive housing. Remove block from between housing 
and fender side sheet. I nstall four cap screws and lock washers at­
taching fende r side sheet to final d rive housing. Install six cap scre~ 
lock washers, and nuts attaching compartment to fender side sheet. 

k. Attach Left Front Fo:mler Support to Differenlial and Final 
Drive Housi ng. Slide support onto two studs in housing, and secure 
with two nuts and lock washers. Install two cap screws, lock wash­
ers, and nuts attaching support bracket to fender side sheet. 

). In8tall Clutch P edal Bracket a nd Pedals. Attach bracket to 
differential and final drive housing with four cap screws and lock 
washers. Place clu tch pedals in position in bracket, and install shaft 
through pedals. Install shaft nut and cotter pin. 

m . Install Left Dri~''''r' s Sf,al Support. Place support in position 
under left side of cowl and attach it t o seat, cowl. fender support, and 
front fender support crossmember with cap screws, lock washers, and 
nuts. Attach air manifold to support with two screws and lock wash­
ers. Attach air hose and tube clips. 

n . Install Left Front Door. Place door in position on cowl, and 
attach with live nuts and lock washers. 

o . Insta ll Left Front Platform Door Support. Place support in 
position ov",r front fend"'f left support, and attach with 11 cap screws 
and lock washers, and 2 nuts. 

p. Install Left S ide Sf,at Bottom . Place seat bottom in position, 
and attach to left side rai l and left side sheet with 30 cap screws and 
lock washers, and 27 nuts. 

q. In6tall S te",ring Brak", Bamls, Left Sifle Seat, Sprockets, 
Huhs, lind Trllrks. Refer to TM 9-786. F or installation of final 
drive components, refer to paragraph 24 of this manulIJ. 
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S.clion IV 

STEERING LEVERS AND COMPONENTS 

Description 

Disassembly 

Cleaning, inspection, and repaIr 

Assembly 

17. DESCRIPTION (fig. 107). 

.......... 
17 

18 
I. 
20 

II. The steering levers and shafts are mounted on the differential 
and fina l drive cover. The steering lever shafts are mounted in bush· 
ings pressed into two brackets on top of the differential and final drive 
cover. Each steering lever is provided with two buttons. The outside 
button controls a pawl which engages with a ratchet to lock the steer· 
ing brakes. The inside button on the right steering lever applies t he 
brakes on the towed load. The inside button on the left steering lever 
controls the siren. The differential and final drive cover, in addition 
to mounting the steering levers and shafts, mounts the service and 
emergency clutch pedal return springs., steering lever torsion spring, 
air and electric brake control valve, electric brake contro ller power 
cylinder, and siren and stop light switches. These parts are usually 
left attached to the cover when it is removed from the differential and 
final drive housing. The transmission gear shifting housing also at­
taches to the cover. The cover is secured to the differential housing 
with dowel pins and cap screws. 

h. Removal and installation of the differential and final drive 
housing cover is described in TM 9-786. 

18. DlSASSEl\IBL Y. 

a. Hem.;..-e Air and E ledric Brake Control Valve (fig. 107). 
Remove cotter pin and pin altaching bell crank to valve lever. Re­
move two cap screW$ attaching valve to steering lever ratchet, and 
remove valve. 

10. Hemo"e Siren S .. ·itch. Remove two screws and lock washers 
securing switch to steering lever ratchet. Loosen screw and nut in 
switch clamp, and remove switch. 

r . Re mon . Bell Crank. Remove two cap screws and lock washers 
securing steering lever ratchet to differential and fina l drive cover. 
Remove cotter pin from bell crank supporting pin. Remove cotter 
pin from screw attaching button control wire to bell crank. Loosen 
nut on screw. Pull up on button and wire, and remove bell c rank . .. 
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A-lMERGENCY CLUTOi PEDAL 
RETURN SPRING 

•• ~.;; .. TCHET 
C-STEERING LEVERS 
o---aEU. CRANI( 
l-STEERING lEVER SHAFT 
, POWER CYUNOER EYE SOU 

LEVER TORSION 

H 

J-A.IR ANO ElECTRIC BRAKE 
CONTROl. VALVE 

IC---OiFFERENTIAl AND FINAL 
DRIVE COVER 

L-SERVICE CLUTCH PEDAL 
RETURN SPRING 

M-SlREN SWITCH 

N-STEERING SHAFT 
TURNBUCKLE EYE NUTS 

O-TURNBUCKtf Eye 
IA PO 323106 

FIgure '0' - Sreer/nS' hver 'nstallation .. 
Or > If. 
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SIREN 

STffRlNG 
L! VER 

TRAILER 8RAKE 
HAND CONTROL 
BElL CRANK 

soan HEAD 
sn SCREW BRAKE LOCK 

'""ON 

RA PO 323Kl7 

RA 1'0 323101 

Figur. ~ 109 - •• mo ... i,,1I' S'"rl,,1I' 11 ... ., ,.awl 

HAND 
G •• 

-----........... 
Figu,. 110 - Stee,I", l ..... r wi',. "arf.lcI.,,'i~ 
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, 

STEEliNG lEVEl SHAFT 
U MQVEI AND UI'lACER WSH1NG 

(.'''·237S .• 30) 

"D,""j" :iUNTlAl AN D FIN AL 
.. HOUSI NG COVER 

'S~:;;~~ leVU 
S BUSHINGS 

itA PO 313"0 

fiGure III - Ramoving St •• tlng lev.t Shoff lutlling 

d. Remove Steerins Levers and Shafta. Loo!Joen nut on cap acrew 
in either shaft (fi" 108). Remove lIteering lever ratchet. Remove 
W oodruff key from end of shaft. Pull shaft out of bushings and power 
cylinder eye bolt. R emove opposite lever and shaft in same manner. 

e. DI .... emble E.eh Steerln! Lever. Remove cotter pin. and 
l()(lsm nut on bolt which attaches wire to siren switch damp. Press­
ing down on brake lock button, remove lOCket-head !Joet screw fr.:lm 
brake pawl, and remove pawl (fi" 109) . Remove three IOCket·head 
set acrewl; one at lever hand grip, one at lIteering lever hub, and one at 
l\Iide from which pawl wa. removed (fi" 110). Pull thumb control 
unit out of lever. Pull buttons with wire and spring. out of control 
unit. 

19. CLEANING, INSPECTION, AND REPAIR. 

•• Clean. Clean all pam in dry-c leaning solvent, and dry with 
compressed air. 

h. Imped and Repair. 
( 1 ) Dlyyr;Rr;NTIAL AND FINAL DRIVE H OUSI NG Covr:R. I~pect 

cover for cracks and bur. on the finilhed surfaces. If cracked, replace 
cover. B Url can be removed with. fi ne file. Check four steering 
lever Ihaft bushings for wear. Manufacturing limitl of a new bush­
ing are 1.25 1 to 1.255 inches after it is driven into pla~. If bushings 
are worn excessively, replace with new ones. Using .teering lever 
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SUTTON AND 

SEPAU TOR AND 
I 

IA PO 323111 

f igure 112 _ Sleering Lever Thumb Conlrol Unil Insl(JUolion 

shaft bushing remover and replacer (41·R·2375·430), drive out old 
bushings, 9nd drive in new ones, chamfered end first (fig. Ill ) . This 
tool holds bushings to correct size. 

(2) STEERING LEVE R S ... o\..,-S. Inspect diameter of shafts for wear 
at points where they oscillate in bushings. Manufacturing limits are 
1.120 to 1.123 inches.. The limits of hole in outside end of shafts are 
1.248 to 1.253 inches. Repl9ce shaft if worn excessively. 

(3) Inspect all other parts, and replace if worn excessively or 
damaged. NOTE: Air and electric brake control valve and controller 
power cylinder are covered in paragraph'! 101 lUId 108. 

20. ASSEMBLY. 

a. Steering lA:H~r$. Install buttons and wires in bottom end of 
steering lever. Install separator and casing over wires., and push it into 
position in top of steering lever (fig. 112) . Remove buttons and wires, 
and insert them with springs in separato r and casing. Install three 
socket·head screws; one at hand grip, one at pawl guide, and one Elt 
steering lever hub (fig. 11 0) . Pressing down on brake lock button, 
insta ll pawl in position, and install socket ·head set screw (fig. 109) . 

h. S teeri ng lA:\'er8 lind Shllfl8. P lace two washers on each shaft, 
and install left and right steering lever shafts through bushings in cover. 
Install electric brake controller power cylinder eye bolt between bush­
ing brackets on right sh9ft . Drive W oodroff key into slot in e9ch shaft. 
D rive steering lever hubs onto shafts. Before second steering lever is 
driven onto shaft. place m tchet in position (fig. 108) . Install steering 
lever return spring clip on cap !'Crew; install cap screw, lock washer. and 
nut in steering lever hub. Place trailer brake hand control bell crank 
on shaft in ratchet , and install rotter pin. Secure ratchet to cover with 
two cap sc rews and lock washers.. Insert trailer brake cont ro l wire in 
fastening bolt, t ighten nut on bolt. and insert cotter pin. The stop screw 
under end of bell crank must be % inch from top head to face on 
ratchet . Bell crank must rest on stop screw after control wi re is a t­
tached. Attach siren switch to ratchet with two screws and lock 
washers.. Place siren switch clamp on switch lever, and insert control 
wire through bolt. T ighten nut on bolt. and insert colter pin. Afte r 
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atlaching control wire, siren switch lever must be against stop when 
pushed down, to operate the siren. InstalJ air and e lectric brake control 
valve to ratchet with two cap screws and lock washers. Install rod pin 
and cotter pin attaching ' control links t o bell crank. 

Seelion V 

FINAL DRIVES AND SPROCKETS 

Description and operation 

Disassembly " .. 

Cleaning, inspection, and repair 

Assembly 

21. DESCRIPTION AND OPERATION (figs. 11 3 and 114 ) . 

21 

22 

23 

24 

a. DellCription. T he two final drives are loca ted in the d ifferential 
and final drive housing. Each includes a pinion shaft, pinion, drive 
shaft, and gear. Both shafts are mounted in ball bearings, the final 
drive shaft turning in two double·row ball bearings, and the pinion 
shaft turning in two single· row ball bearings. A double leather o il seal 
and a felt washer are provided to seal the final drive shaft as it protrudes 
from the di fferentia l and final drive housing. The inner end of the 
p inion shaft extends into the differential , and is splined to the differen­
tial compensating gear. A double oi l seal surrounds the pinion shaft, 
sealing the d ifferent ia l compartment from the final drive compartment. 
The outer end of the final drive shaft is flanged for attaching t he 
sprocket hub. Two steel sprockets are bolted to each hub. 

h. Operation. Power is transmitted to the final drives through 
the d ifferential compensating gears, which are splined to the pinion 
shafts. T he pinion shafts transmit the power through the pinions, gears, 
final drive shafts, hubs, and sprockets. The sprockets pull the tracks 
forward over the top of the track supporting idlers, and lay them down 
in the path of the bogie wheels. 

22. DISASSEMBLY, 

a. The left and right final drives are identical with the exception 
of the pinion shafts. T he right pinion shaft is longer than the left 
pinion shaft. T he following procedure of disassembly applies to both 
final drives. 

b. Remo" e Track and Hul. With Sprockets, R efer to TM 9-786. 
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LEn FRONT 
BOHOM PlATE 

fiNAL ,;'~'" 
fiOUSING 

OIL OIL 
SEAL SEAL RING 

Llb 
, , 

"N 

SPI!OCKH 

SHAfT 

HUB 

SfA' 
RETAINER 

IA 1'0 323113 

1;, Remove Left or RI8ht Front Bottom PIUH (fii- 113), Re­
move 23 cap screws, 12 nut .. and 23 lock wathen attaching bottom 
plate. R emove bottom plate . 

• 1. Drain Oil (fii- 113 ). Remove drain plug from fina l drive 
cover, and a llow oil to drain. 
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soo:n WRENCH ( " '.W.lOn) 

F'g"'''' J 1$ - •• movi,,9' hoor/"SI' ,II"er/".r Hlif 

f IN .... L DRIVE SH .... fT REMOVER 
.... ND REPLACER ("'.R.2378.6O.5) 

e. Remove Finel Drive Cover (fi" 115 ). Remove 10 cap acrewl 
and lock w .. hera attaching covet to housing. Remove cover and g .. ket 
ftom housin" 

f . Remove Fin.1 Drive Shalt Inner Be.ring Cap (fi" 115 ). 
Remove I i. cap screwt and lock walhell attaching inner bearing cap 
t o housing. Remove cep and galket from housin" 

& Remove Final Drive Shafl. Remove cotter pin attaching re­
tainer nut. Usina bearina reta iner nut socket wrench (41-W-3032). 
remove nut from final drive .haft (fig. 115 ). Assemble fina l drive shaft 
remover and replacer (4 1-R-2318-605) in position (fig. 116 ). Inatall 
puller ICI'eW onto end of final drive .haft. Inltall nut onto puller lCrew. 
Inatall puller flange onto final drive housing. and .ecure with ail: cap 
letewl and lock "" .. hen. T um final drive .haft by t uming the re-I., 
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fiNAL DRIVE 
SHAFT REMOVER 
("I -R-2378-605) 

• 
IA PO 323116 

flgu,. 117 - •• movi"9 f'"a' Ori.,. Sltcrft 

INNER BEARING 
REMOVER 
("I -R-2378.605) 

~ 

BEARING 

RA PO 323117 

Figure'" - R.maving Final Oriy. Shaft 'nn., ._,i"9 
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PULlH (41 P-2957· 27) 

OUTER HARING RETAINER 

.... PD 323118 
aEARING 

"gllla I" - Ramoyhtg flnol Oliya "inion Sht:Jft 

PULl£R 
INNER 

itA PD 323119 
Figura r 20 _ Ramoying fino/ DriYa "inlon Shoff Ouler aearing, 

Uling "ullart'" ·"·2905-60) 

• 
mover SCTew clockwise until shaft i. pushed out of bearings (fig. 116 ). 
R emove final drive shaft . R emove l Or; cap screws and lock washers 
attaching fina l drive shaft remover Range to houling, and remove 
flange. 

h. Remo"e Outer and Inner Fina l Drive Shafl Dearing, (fig. 
118 ). Remove Sill cap screws and lock washers attaching fina l drive 
.haft oi l seal retainer. R emove oil seal retainer and gasket. Pry against 
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OIlS~ 
REPlACER 
1 

FI(lur. 121 - 'n.,ollln(l Fino' Drlv. Sitolt Oi' Sea, 

OUTER ':':::'~o,:", .• " REPlACER 

I" I'D 323121 

Figur. 122 - 'n"olling Fino' D,lv. Shoff a-,in(l' 

bottom ftan&:e of fina l .drive &:ear unti l &:ear and .pacer drop out of 
POlilitlon. Pull outer bear,n&: out of housin&:, and at the .arne time 
remove fina l drive gear. Remove .pacer from hot:.ainl. Install linal 
drive shaft inner bearing remover ( 41-R-2378-605), and pull inner 
bearin&: toward inside of fina l drive compartment. Remove puller 
assembly and inner bearing from boutin&:- NOTE ; It ill not n ~:: nary 
to pull the. bearin,. to remove final drive pinion shalt. 

i. Remove Final Drive Pinion Shall (fis- 119). Remove five 
cap screw, and lock washers attaching outer beannl retainer to hout.­
inl. Remove retainer and lasket from boulin&:- Install pinion .haft 
puller adapter ( 41-A- 18- 150) in tapped bole in shaft, a nd attach slide 
hammer puller (4 1-P -2957-27). Pull pinion shaft with inner and 

, 
• 

10. 
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TRANSMISSION, DIFfERENTIAL, AND fiNAL DRIVES 

outer pinion besrin!;;s from housing. Remove puller an.d sdapter from 
pinion shillt . 

j. Re move Final Drive Pinion Shah Bearing. (fi!;;. 120 ) Install 
bearing puller (41·P·290S·60) on outer besring:, snd pull bearing from 
final drive pinion shaft. Mark outer end of pinion so that it can be 
installed on shaft same way as removed, as it is possible to reverse the 
pinion on the shBh, if not m9Tked. Slide final drive pinion from 
splines on pinion shaft. Install puller on oil seal ring, snd remove oil 
seal ring from final drive pinion shaft. Install bear;n!;; puller to pinion 
shaft inner bearing, and remove bearin!;; from pinion shaft. NOTE; 
It i$ not nec;ess"ry to remove the inner bearint unl_ imlpection reo 
vea/$ thllt t he bearint on shaft must be replaced 

23. CLEANING, INSPECTION, AND REPAIR. 

a. Clean. Clean all parts thorou!;;hly with dry-cleanin!;; IIOlvent, 
and dry with compressed air. Remove all gaskets, and clean the sur· 
faces where sealin!;; compound has been used on final drive housina; and 
covers. Bearings, after soaking thoroughly. must be slwhed up and 
down, and spun slowly below surface. of liquid, to remove as m uch old 
grease as possible. Blowout bearings with compressed air, being care­
ful to direct a ir pressure across bearings to remove last trace. of o ld 
lubricant without spinning bearings. Inspect bearings immediately 
(subpar. b (3) below) . 

h. Insped and Re pair. 

(I) FINAL. DRIVE PINION SHAFTS AND FINAL. DRIVE SHAFTS. In· 
spect shafts for twisting or bending. Inspect splines for wear, chipping, 
nicks, or roughness. N icks or roua;hness can be removed with an oil. 
stone. Worn shafts must be replaced. If inner race! of bearings have 
been rotating on shafts. replace shafts. 

(2) FII'fAL. DRIVE PINIOI'fS AND GEARS. Inspect pinion and gear 
teeth for wear and chipping. Replace damaged a;ear or pinion. 

(3) BI!:ARII'fGS, I nspect balls and race! carefully for chippina;. 
cracks, or worn spots to determine fitness for future use. Replace bear. 
ings if damaged. Lubricate bearings with light oil, and wrap in paper 
until ready for use. 

(4) OIL. SEAL.S AND FEL.T WASHERS. Inspec t final drive shaft oil 
seal for worn or damaged lips. Replace oil seal if found to be defective. 
Pry old oil seal and felt washer out of o il seal retainer. Insta ll new felt 
washer. With final drive shaft oil seal replacer (41-R·2392·545) . drive 
new oil seal into oi l seal retainer (fig. 121). 

(5 ) OIL. SEAL. RINGS. Jnspect oil seal rings for s.coring or bcus. If 
damaged, replace with new oil seal riniS. 

'09 
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ORDNANCE MAINTENANCE_POWER TRAIN, TRACK, SUSPENSION, AND EQUIP· 
MENT FOR ll-TON, HIGH-SPUD TRACTOR MS (lNTEINATIONAL HARVESTER) 

(6) SPROCJ(ETS AND HUBS. Inspect sprockets for wear, or broken 
or damaged teeth. Replace sprockets if teeth are worn or broken. 
Inspect sprocket for Ratness. If bent more than % ~ inch, straighten 
or replace sprocket. Inspect hub bolt holes in sprocket hub and final 
drive shaft Range for wear. Repair by welding or by replacing hub. 
Che<::k for bent or sheared hub bolts, and replace any damaged hub 
bolts. If the sprockets show wear only on one side of the teeth, the 
complete sprocket Elnd hub assembly may be trElnsferred from one side 
of the vehicle to the other thereby providing new wearing surfaces 
between the sprocket teeth and the track. NOTE: It ;s advisable to 
chan~a the sprockets from one side of the vehicle to the other when in­
stalling a new track or reversin~ the trsck. 

24, ASSEMBLY. 

a. Imtall Final Drh'e Pinion Shah Bearing,: (fig. 120). Press 
inner bearing onto journal, next to splines on pinion shaft. Press oil 
$eal ring, square-corner side first, onto pinion shaft. The edge of ring 
must be 10% inches from inner end of shaft by actual measurement. 
Install pinion on shaft splines with marked end of pinion facing outer 
end of shaft. Press outer bearing onto journal of shaft next to pinion. 
NOTE: 11 pinion and drive ~ear show wear on one side of the teeth, 
they should be installed on the opposite side of the vehicle, so that un­
worn sides of the teeth are in mesh. 

II. In8tall .' ina l Drh'e Pinion Shaft (fig. 119). Install final drive 
pinion shaft puller Eldapter (41-A- lS-lS0) in outer end of pinion ahaft. 
PIElce inner end of pinion shaft into housing, and carefully insert shaft 
through oil seal to prevent damage to lips of seal by the splines. 
Install slide hammer puller (41-P-29S7-27) in puller adapter, and 
drive inner bearing into housing. Turn pinion shaft until splines 
aline with splines in differential compensating gear. Then drive pinion 
shaft inward until outer hearing is flush with housing. Shellac new 
gasket to £jnEll drive pinion shaft oute r bearing retaine r, and attach 
retainer to housing with five cap screws and lock washers. 

c. Ins tall Final Dri"e Gear and . ' ina l Drive Shaft Bearingll 
(fig. 122). Install final drive gear in housing, using blocks to hold it 
in alinement. Place bearing spacer in position inside housing. I nsta ll 
final drive shaft inner and outer bearing replacer ( 41 -R-2373-86S) 
through spacer Elnd gear; place inner bearing on replacer at inner side 
of housing, and outer hearing on replacer at outer end of housing. 
Turn nut on puller clockwise to draw outer and inner heMings in until 
tight. SheLLac new gasket to oil seal retainer, and attach it to housing 
with six cap screws and lock washers. 

d . Install ."inal Drive Shah. Install finEl! drive shaft remover 
and replacer screw (41-R-2378-60S) on shaft (fig. 124). Insert screw 
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TRANSMISSION, DlfFUENTIAL, AND RNAl DRIVES 

_ HOUSING 

Oil SeAL 
R£lAINER 

fi,llr. 123 _ InataJlirtfJ Final Driv. Shoff 

SPROCKET 
HU& &OtT 

DRIVE 

IA PO 323122 

IA PO 323123 

fJgllr. 124 _ U .. of r_I for Installing final Orl.,. Shaff 

and final drive shaft throu&h oil leal retainer, outer bearin", spacer, 
gear, and inner bearing. P lace remover and replacer flange and nut 
on screw_ P ull shaft into bearings ( fi g. 123) by tightening nut. R e­
move remover and replacer from ahaft. W ith inner bearing nut socket 
wrench ( 41-W-3032). install nut on final drive shaft (fig. 115). I nstall 
cotter pin through nut and .haft. Shellac new gasket to inner bearing 
cap> and at tach cap to housing with .ix cap screws and lock washers. 

e. Install Final Drive Cove r (fig. 115). Shellac gasket to final 
drive cover, and attach to housing with 10 cap screwland lock washers. 
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OIDNANCE MlINTENANCE_ rowu TlAIN, TlACK, SUS'fNStON, AND EQUIr· 
MOO fot Il-TDN, HIGH-SPEED TIlCTOI M5 (INTDNATIOftAl HllVI5TEI) 

t_ Fill Bmh Fin.1 Dri,"" C.eo:e With Oil. Use lubricant as speci­
fied in TM 9-786. 

g. Inet. 1I Leh or Righi Fronl Bollom Plale. Install front bottom 
plate, and attach with 23 cap scre~ 12 nuts, and 23 lock washers. 

h. Inel.n S prock", Alle<:mbliee. Install sprockets, hub, and track 
as described in TM 9-786. 

S.ction VI 

FITS AND TOLERANCES 

Differential 

Steering brake equipment 

Transmission 

F inal drives and sprockets 

25. DlHERENTIAL. 
Bearing preload 
Bearing adjustment 

2S 
26 

27 
28 

0.006 to 0.008 in. 

Bevel pinion to bevel drive gear backlash 
Bevel drive gear run-out, not over . 

Adjusting rings 
0.010 to 0.012 in. 

. .. .. .. ". " . 0.003 in. 

Bevel drive gear and bevel pinion with 
shaft matched set markings ... " ." .... ... . . 

Compen58ting case cover bushing 
Compensating gear 
Clearance between gear and bushing 
Compensating case cover bushing run-out 

when cover is rotated on center and 
bushing hole ........ " .... ....... " ........ ". " .. 

Number on end of pinion 
must be the same as num­
ber on edge of gear. 

3.3740 to 3.355 in. 
3.372 to 3.373 in. 

0.00 1 to 0.0035 in. 

Inside face of cover and in­
side and outside of hub 
must be within 0.002 in. 
total indicator reading. 

Compensating case internal pinion bushing 
Internal pinion shaft . 

1.191 to 1.193 in. 
1.187 t o 1.189 in. 
0.002 to 0.006 in. Clearance between shaft and bushing 

Steering drum geaT flange bushing 
Compensating case cover hub 
Clearance cover hub and bushing 
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3.375 to 3.377 in. 
3.371 to 3.372 in. 
0.004 to 0.006 in. 
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TIlANSMISSION, DIFFERENTIAL, AND FINAL DRIVES 

26. STEERING BRAKE EQUIPMENT. 

Steering brake shaft bushing 
Steering brake shaft .. ..... _. 
C learance between shaft and bushing 
Steering lever shaft bushing 
Steering lever shaft 
C learance between shaft and bushing 
Steering brake drum rim diameter 
Steering brake shoe lining ...... 

27. TRANSMISSION. 

Bevel pinion and beve l drive gear 

1.251 to 1.255 in. 
1.249 to 1.247 in. 

0.004 to 0.006 in. 
1.1264 to 1.1274 in. 

1.120 to 1.123 in. 
0.0034 to 0.0074 in. 

15.00 to 15.01 
If. x3x l3in. 

matched set markings Same number on both gears 
Bevel pinion ~C" number marking on 

front face of pinion " ..... . ................... .. Indicates plus ( + ) or minus 
(-) amount of change in 
shim thickness for pinion 
to be in best running 
position. 

Bevel pinion fronl bearing cage shim thickneS$ : 

A324687 Heavy .. " 
A324686 Medium . . 
A324685 Light . 

Bevel pinion b.acklash 
Output shaft with bevel pinion third speed 

0.0299 in. 
0.0149 in. 

0.007 in. 
0.010 to 0.0 12 in. 

bushing 3.1265 to 3.1275 in. 
Output shaft with bevel pinion fourth speed gear 

sleeve diameter 3.1215 to 3.1225 in. 
Clearance between thi rd speed bushing and shaft 0.004 to 0.006 in. 
Clearance between end of output shaft and end of 

fourth speed gear .. 0.0469 to 0,078 in. 
Output shaft with bevel pinion second lind third 

speed spacer avai lable thicknesses II I ~3 1 ~ L 
,, ~. I H<, 7., 

Countershaft first speed gear bushing 
• 

Countershaft first speed gear bearing surface 
Clearance between countershaft and first speed gear 

bushing 
Countershaft second speed gear bushing 
Countershaft second speed gear bearing surface 

113 

.. " d n . •. ;" . , an . . 1' m. 
2.2515 to 2.2525 in. 
2.2465102.247 5 in. 

0.004 to 0.006 in. 
3.1265 to 3. 1275 in. 
3,1215 to 3.1225 in, 
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OIONANCl MAINTlNANCE _ POWER TRAIN, TRACK, SUSPENSION, AND EQUIP­
MENT FDR 13·TON, HIGH·SPUD TRACTOI MS (INTERNATIONAL HARVESTER) 

Clearance between counteuhaft and seeond speed 
gear bushing __ . _ ___ . _ , 

Winch wind and unwind gear bushing 
Winch drive shaft wind and unwind gear bearing 

surface 
Clearance between shaft and bushings_ 
Reverse idler pinion bushing 

0.004 to 0.006 in. 
2.2515 to 2.2525 in. 

2.2465 to 2.2475 in. 
0.004 to 0.006 in. 

3.1265 to 3.1275 in. 
Reverse idler pinion spacer 3.1215 to 3.1225 in. 
Clearance between bushing and spacer 0.004 to 0.006 in. 
Speedometer drive shaft bearing sleeve bushing 0.469 to 0.471 in. 
Speedometer drive shaft _ 0.465 to 0.469 in. 
Clearance between sleeve bushing and shaft 0.000 to 0.006 in. 
Poppet springs in first and second, third and fourth, 

and reverse gear lower shifting shafts: 
Free length 
Pressure when compressed to l ' Yi ~-inch length 

2¥, in. 
40 to 50 Ib 

Poppet spring in upper reverse shift shaft: 
Free length . ._ 
Pressure when compressed to l ' '"Ii ~ -inch length 
Clearance between shifter forks and gear 

clutches ___ __ -' ___ ___ __ __ , _-' ____ __ . __ 

Transmission oil pressure rel ief valve spring: 

3 in. 
11.42 to 15.18 Ib 

0.005 to 0.016 in. 

Free length .. . ___ _ . _____ _ ___ ___ _ __ ... 4
'
;:;'2 t042%2 in. 

Pressure when compressed to 1 ~1~'h-inch length . _ 16.48 to 18.22 Ib 

28. FINAL DRIVES AND SPROCKETS. 

P inion shaft oi l seal ring ouuide diameter , 3.122 to 3.125 in. 
Sprockets must be flat within ... , 

'1< 
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TRANSMISSION LUBRICATING SYSTEM 

Description 

Operation 

s.ctlo" I 

DESCRIPTION 

29. DESCRIPTION (fig. 125). 

2. 
30 

•. The transmission lubricating system includes a rotary pump 
with by-pass valve, an intake screen with by-pass valve, a filter with 
relief valve, a pressure relief valve, an oil cooler with shutrer, an oil 
gallery which is an integral part of the transmission case, and the 
necessary connecting oil pipes. Transmission gears are in constant 
mesh; therefore, all rotate whenever the transmission operates. Most 
of these gears have bushings that permit them te> rotate freely on the 
shafts. T he bushings, to keep from overheating and wearing out, re­
quire pressure lubrication. This is furnished through drilled passages 
in the shafts into which oil is fed from an oil gallery, located across t he 
rear end of the transmission case, inte> which the ends of the shafts 
extend. Forced lubrication is supplied to all the transmission gears 
that rotate on bushings, with the exception of the reverse idler pinion. 
This pinion is lubricated by the oil that collects in a cored pocket in 
the transmission case, runs down into a chamber at the end of the 
shaft, and from there through a drilled passage in the shaft to the 
pinion bushings. The ball bearings in the gallery end of the trans­
mission case are lubricated by oil from the oil gallery. The ball bear­
ings in the forward end of the transmisson case are spluh-lubricated. 
Oil pressure is maintained by a pressure relief valve which permits 
the excess oil to spill out of the gallery directly into the tranmlission. 
The oil cooler removes from the transmission oil the heat that ;s 
generated by the steering brakes, and the transmission and differential 
gears. 

b. T he transmission oil pump and pump by-pass valve are serv­
iced as a complete assembly. For removal and installation of the oil 
pump, refer to TM 9-786. 

f:. For removal and installat ion of the differential and transmis­
lion oil screen and by-pass valve. refer to T M 9-786. 

30. OPERATION (fig. 125). 

•• Oil circulates from the differentia l housing sump through a 
16-mesh brass wire cylindrical screen. The oil screen is equipped 

,,' 
'" 
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TRANSMISSION LU8RICATING SYSTEM 

TM 9·17868 
30- 31 

with a by-pass valve that permits the oil to by-pass the screen in the 
event the oil is too thick, or the screen be<:ome! clogged From inside 
the screen, the oil flows through an intake pipe to the rotary oil p ump. 
The oil pump is driven off t he end of the transmission reverse shaft 
through a splined connection. The pump fOI'C6 the oil under pres­
sure through the oil filter, the oil cooler inlet pipe, the oil cooler, and 
the oi l cooler outlet pipe, into the oil gallery located inside the rear 
wall of the transmission case. Oi l pressure is maintained by a pres· 
sure re lief valve which permits the excess oil to spill out of the gal­
lery direetly into the transmission. The filter has a relief valve that 
opens at a pressure of 19 to 21 pounds per square inch, and permits 
the oil to by-pass the filter element whenever the oil is too heavy. or 
the filter is clogged. There is also a by-pass valve in the pump hous­
ing that opens at 55 to 65 pounds per square inch pressure, permitting 
the oil to by-pass the oil cooler and filter. and go direetly from the 
pump into the oil gallery when the oil is too heavy to c irculate im­
mediately in cold weather. From the oil gallery the oil paSsel through 
the drilled passages in the transmission shafts to the gear bushings, 
and through the Tear shaft ba ll bearings to lubricate them. Gear 
teeth are lubricated by the oil that leaks past the gear bushings and 
splashes around as it returns to the sump. 

Descript ion 
Cleaning and inspection 

R epair 

T est ... 

S. ction It 

Oil COOLER 

31. DESCRIPTION (fig. 126 ). 

.......... h 

31 
32 
33 
34 

a. T his is an ai r-cooled !lteel radiator consisting of a fin-and-tube 
core which is brazed a t the ends to headen. The top header is welded 
to a return tank, and the bottom header to an inlet and outlet tank. 
A stabilizing bracket is welded on top of the return tank at the center. 
A vent p lug is provided in the return tank. T he inlet and outlet tank, 
a s the na me indicates, conta ins two tapped holes for conneet ing the 
inlet and o utle t flex ible hoses. This tank has two tapped holes for 
mount ing screws. When facing the outside o f the oil cooler rad iator. 
the oil circulates up through the right half of the rad iator tubes, across 
through the return tank , and down the left half of the radiator tubes. 

h . Remo val a nd installation procedures are described In 

TM 9-786. 

'1....( ) 
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O'NlAIKI ."MfINAJKI_I'OWD TUtN. TUCl, SUSPlNSIOtI, AIID .W· 
MINT fOI lJ.TON, NIH-IniD TUCTOI MS I1NTDMATIOfIA~ HAlVlSTD) 

STABIUZER 
BItACKET= 

'ltv,. 126 - TNllllmi";olt 011 Cool., Rodilrtor 

32. CLEANING AND INSPECTION. 
•• Clean the oi l cooler radiator inside and out with dry-clean ina: 

solvent, and dry with compreued air. 

h . Eumine COfe for leab and bent t ubea. Repair leaks.. 

e . I nspect mountin; stud .. R eplace bent or dama;ed stud .. 

rl . I nspect top mount in; bracket for looleness. W eld in pla« if 
1_. 

33. REPAIR. 
•• Bent fins ean be str80ia;htened by lain; a Ion; lIteel bar. Be 

careful not to dama;e the t ubes in this opeTation. 

h. R epair leab in tubes or between t ubes and headers by bnzinC. 
alII() braze boss~s to side pieces if they are looae. W eld loose stabil. 
izin& bracket to top tank. If leaks eannot be repaired bee.use of 
their location in core, replace with new radiator. 

e . Remove bent or damsv;ed mounting studs by tuminv; them out 
and. installing new studs.. 

III 
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TlANSMI~ON LUUtcAnNO SYSTEM 

, 
SHu nER 

TM '.17" • .. 
BELL CRANK 
AN D UNK 

t 

t 
RETURN 
SPitiNG 

RA PO 323126 

fi~u,. '27 - T1O"I,";aio" 011 Cool., Shu"a, DltotN,"bl-.d 

34. TEST. 
a. P lua: inlet openin, and install fittina; in outlet openin&- C0n­

nect air prellure line to fittifll, Apply air preuure of 7S pounda per 
MlUllre inch to radiator. 

b. Immerae radiator in water, and otllerve for air bubbles. M ark 
leaks and repair by brazin&-

e. After teltl and repain are completed, flush out radiator with 
crankcase liP"ade ena;ine oil 

s.ction III 

OIL COOLER SHUnER 
r .... , t 

Descnphon ............ .. ..................... ..................... ............. ............. 3S 
Disa'lembly .. .............. .... ...... ...... ............ ... ............. ........... ... 36 
Cleanine, inspection, and repair ........ ......... ......................... .... 37 
Auembly ......... ... ... ....... .............. .. .................. .. ........ ............. ... 38 
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OIDt1AJKE MltNIDIAIKI_H)WU TUII, TUCK, susntWOM. AND lQUl'­
MINT '01 lJ·TON. NIGH·SPUD TUOa MS (lNTaMATIOttlL "AiVUlO) 

• 

Figure 121_ Tran.lftlwon 01' FUte, 

35. DESCRIPTION (fi" 127). 
B. Thi,; •• manUlilly controlled .hutter that i, iQCllted across the 

outer face of the oil cooler radiator. I t i. aimilar in corutruction to 
the radiator ,hutter described in TM 9- 1786A. 

b. Removal_net installation procedures are delCribed in TM 9-186. 

36. DISASSEMBLY (61- 127). 
•• Remove Shuller A __ robl,.. Remove two cap ICteWl with 

lock washers _ttachilli both e nd. of carrier t o ' rame. Pull top end of 
thutter .aembly out of frame, and lift .hutter out of frame. 

b. R emove Ben Crank a nd Carrier. Unhook and remove retwn 
,prina. Remove two cotter pins and one wlll$her attachini bell crank 
and link to pin on carrieT and pin on oper.tina bar. Lift bell crank and 
l ink off pins, and lift carrier off ahutter an: ",bly. 

37. CLEANING, INSPECTION, AND REPAIR. 
•. Clean .n p.r'U with steam--cleanin, equipment, or dry-c1eaninc 

eolvent. 
h. Jnspect shutter louver. for dama,e. Strai,hten Iouvera where 

po_ible, and rivet over locoe trunniON and nudt. Replace with new 
ilhutter aa'embly if beyond repair. 

e. Strai,hten bent &rille. Replace return _prine if broken. 
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TlAHSMlSS.ON LUNfCAnNO SYSTEM 

..... PO 3 23121 

"V"rI 119 _ 1I.",ov/,. I(nil. "0'" ,iff., 

38. ASSEMBLY (Ii" 127). 
.. In".n Carrier .nd Bell Cr.nk. Place eurier on upper end 

of Ihutter .zpmbly, m.kin, zure .11 louver trunnion. locate in hole. 
provided in carrier. PI.ce bell crank and link over pin on CarTier and 
pin on operatin, ann, and place a ""uher over pin on eurier. Inatall 
cotter pin in both pint. Hook one end of return .prin, over anchor 
on carrier, and other end over operatirli bar nud. 

b. IlUlall Shatter AHembl,.. Set .hutter lu:mbly into frame, 
and inaert lower louver trunnionf; into bole. provided at bottom of 
frame. M ove upper end of . hutter anrmbly into frlme, and install 
four cap FCTewZ and lock WIEhe,.. attachin, carrier to frlme. 

• 

OIL FILnR 

D .. :lC •• ptJOn .... ......... ............. ......... ....................... ...... .. .......... .... .. 

DiIa_mbly ..... ....... ..... .. ......... ..... .............. .... ........................... . 

Clean;"" inspection, and repair ........ ... ................... . ............... . 

Auzmbly ... ................. ...... .... .. ..................... .............................. .. 

39. DESCRIPTION (Ii&- 128). 

, •• ph 

3. 
4. 
41 
42 

.. Truz ia a O.OO35-inch spaced metal e lement lilter which il mount­
ed to the relr aide of the tranarniaion oi l pump. It ia cleaned by tumin, 
I ratchet handle on top in a doc:kwise direction. This rotate. the lilter 
element pt-It a ItAtianaiy blade which FCTapel it dean. The dirt 
KTlped from the element falll to the bottom of the cue, and i. removed 
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SPIDER 

'~323129 
f igure ,3D _ OU f il'. r fl. m . ... ' , • • Ii., Vel/v., ami Spid.r •• moved' 

by removing the drain plu(I;. T he ratchet handle is operated by moving 
t he operatin(l; handle, located in the ri(l;ht center platform compartme nt, 
up and down. On t he up.stroke the element tums with the raehet 
handle, and on the down ... troke the element remains stationary, while 
the handle turn. on iu ratchet. Paekin(l; i. provided in the filter head 
around the driver to prevent oilleaka(l;e. A re lief valve located in the 
lower end of t he element opens at 19 to 2 1 pounds per ~uare inch 
pressure to permit the oil to flow through valve, in the event the o il i. 
too t hick to pass through the element, or the element is c1OUed. 

• 
b. R emoval and installation are described in TM 9·786. 

40. DISASSEMBLY. 
s. Remove C.ee (fi(l;. 131). Remove four cotter pint and nub 

from cap .crews attaching ring to filter head and remove cue, rin&.gll&­
ket, and four cap lCTews. 

b. Re move Cleaning Knife (fi(l;. 129). Break and remove lockifll 
wire from the three filJister·head ilCTewl aUaehin(l; c1eanin& !mife and 
remove screw., lock washers, and knife. 

c . Re m ove Elem ent (fig. 130). Remove three cotter pm. and 
untcrew t hree null from ends of Ituds. Remove relief valve Ipider, 
relief valve assembly and e lement. 

'" 
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n ANSMISSION LUIRICATING SYSTEM 

-
RATOlH .!:;.; N" 
HANDLE .. ~ •• PA()(ING 

GlAND NUT 
PACKING - . LOCK NUT 
GLAND au 

o . PACKING 

--- DRIV~R 

• 

ELEMeNT __ ~ 
• iC~-'J 

aEANING 
" f--KNIFE 

•• 

VALVE RtufF ... 

AS$EM&LY __ .; •• , " REUff 

• ... ~~ ..... __ VAlVE 0: ... SPICER • -
GASKH_';'.CC~~::» 

I" I'D 323130 

. 
• 

Figure 131 - ,"""''''''''0" Oil f i/re, DI.".,.mbleci 
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OIDNAN(E MAINTENANCE-roWU TlAlN, TRACK, SUSHNStON, AND EQUIP· 
MOO fOl lJolON, NIGH-SPEm TRACTOI M5 (lHTElNATtoNAL NAiVESllI) 

• 

Figura 132 -Ifalia' Vcdva Pi.a ... ",,bled 

d_ Rem(we Driver (fig. 131). Remove cotter pin and nut from 
top end of driver. Unscrew ratchet handle from driver. Loclen lock 
nut on packing gland nut, and turn packing gtand nut out until it is 
]OO$e. Pull driver out from below head. 

e. Remove Packing (fig. 131). Remove packing gland nut and 
lock nut, and pull packing gland and packing out of filter head with aid 
of a hooked too]. 

r, Dilalsemhle Relief Valve (fig. 132). Remove cotter pin and 
nut from threaded end of valve stem. L ift off washer, spring, and cap. 

41. CLEANING, INSPECTION, AND REPAIR. 

a. C]ean all parts thoroughly in dry<leaning solvent, and dry with 
compressed air. 

h. Inspe.::t element and replace with new element if winding is 
broken or bent in any place. 

c. Inspect deaning knife, and straillhten if contacting ed,e is bent. 
R eplace with new kn ife if it cannot be repaired. 

d . Inspect re lief valve seats fo r good condition, and metal-to-metal 
contact all around. Remove all nicks.. Lap seats together with tine 
lapping compound if needed. 

e. Inspect packin, and replace if damalled. 

f . Smooth the surfaCi! of driver shaft with crocus doth if it i, rough. 
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TM 9-17868 
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I. Inspect ratchet handle for turnina: in a counterclockwise direc· 
tion on hub nut. Oil ratchet. If ratchet does not work satisfactorily, 
replace with new ratchet handle. 

42. ASSEMBLY. 
a. AMemble RtlUef Valvtl (tig. 132). Plactl cap, spring, and 

washfll" on valvtlltem. Replace nut, washer, and cotter pin. 

b. Inalall Driver and Paeking (tia:. 131). Inltl!!rt driver throua:h 
hole in head. Place packing on driver, and push it into tapped hole in 
head. Place pacKing eland on top of packing with countenunk side 
against packing. Install packing gland nut and lock nut into head. 
Tighten lock nut when gland nut is snug on packing. Screw ratchet 
handle onto driver, and lock in place with nut and cotter pin. 

fl. I"a,an Elflmenl (tig. 130). Place element into filter head, 
making sure driver locates in s lots in element. Inltl!!rt relief valve 
... embly into end of element, and install re lief valve spider on valve 
and studs. Insta ll nuts on studs, and lock with cotter pins. 

d. Ina'all Cleaning Knife (lie. 129). Insta ll three lillister· head 
l>CI"ews and lock washers, thus attaching cleaning knife to tilter head and 
relief valve spider. Lock screWli with locking wire. 

e. Inatall Calle (fig. 131) . Place galket, case, and ring in place 
below filter head. Install four attaching cap screws, nub, lind cotter 
pins. Use new gllsket if nKessary . 

• 

". 
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OIONANCI MAINTENANCE-pOWER TRAIN, TRACK, SUSI'ENStoN, AND EQUIP· 
MINT fOR 13·TON, HIGH·SI'IED TRACTOR MS (I NTERNATIONAL HARVlSTER) 

CHAPTER 4 

ELECTRICAL SYSTEM 

5&(I,on I 

DESCRIPTION 
~ ........... 

Description 43 

4.3. DESCRIPTION. 
•• The electrical system is the single·wire type. This means that 

the current is carried from the positive terminal of a 12-voll ba ttery 
through cables 10 the various electrical units, and is returned to the 
negative terminal through the grounded vehicle body and frame. Chassis 
cables a re contained in waterproof and oilproof nonmetallic woven 
braid to form harnesses. Metallic flexible conduit is used over t he 
cables which go through the fender supports to the headlights and tai l­
lights. It is also used over cable from battery to cranking motor switch, 
and over cables from generator regulator to generator. Three j unction 
blocks and four amphenol plugs are provided. These make it easy to 
remove, and replace the harnesses. And, they also facilitate testing 
for grounded or broken wires. Metal clips are used throughout the 
vehicle to hold the harnesses in place. Radio suppression bond stra»ll 
are used to ground the engine. doors, radiators, and oil cooler. These 
are copper braided straps which are attached by cap screws. 

b. Units of the electrical system herein include the battery. buzzers, 
lights, siren, towed-load coupling socket, and carburetor shut-off 
solenoid. 

r. The entire vehicle electrical wiring system is shown on three 
diagrams in TM 9·786. All cables on these diagrams are numbered, 
and can be readily identified as to cable color. number and color of 
tracer, gage of wi re, and route of cable. by refening to charts which 
follow the diagrams. Refer to diagrams and charts for tracinll: or re­
pairing electrical cables and leads. 

d . All electrical equipment used on this vehicle related to the 
power plant such as distributor~. generator, cranking motor, regulator, 
etc, are covered in TM 9-1825A. 

541«;0" 11 

BAnERY 

Description 
Cleaning, inspection, and test 
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ELECTRICAL SYSTEM 
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... 44. DESCRIPTION (fia:. 133). 

TM 9-17868 
44 45 

a. The battery i. a 12·volt, 16kmpere·hour unit equipped with 
liftina: handl" and aviation type non.pill vent plugL It i. located 
in the upper front end of the engine compartment. The nea:ative 
terminal ill a:rounded to the vehicle body. 

45. CLEANING, INSPECTION, AND TEST. 

a. Clean . Clean battery terminalil. also top of battery with a 
IOlution of lOda ash. Wash entire battery with warm water. 

b. In.peeL Insped battery eaae for erackll, bula:ell, or separation 
of .. alina: compound between covers and case. I nspect terminal poet. 
and cell connectors for secure mountina;. Make . ure vent hoi" are 
open. Electrolyte should be up to level of star .. haped indicator. in 
filler openina:1l, or ¥. inch above top of platn. 

e. Tnt. Determine .tate of cha~e of battery by usina: a hydrom­
eter. The following specific a:,aviti" can be taken as an approlimate 
measure of the condition of cha~e of the battery, and alllO the 
temperatures at which solution will freeze. 

Battery charged 
$,.-l~. o .. .m,-

1.285 

Battery V, dilCMrged ............... ......... 1.255 

Battery if.! dilCha~ed .... .......... .......... 1.220 

&ttery ¥. dilCharged 1.185 

Battery normally dilChRTIed .............. 1.150 

Battery completely dilCharged 1.100 
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Perform hiKh·rate discharge test to determine condition of cella in 
the battery (battery must test at least 1.220 for &atiafactor)' retulbl). 
Follow instructions accompanying the tHt instrument. If cella are 
found to be loose or shorted, the battery should be rebuilt. Charge 
battery if spedfic gravity i. below 1.220, and then make a high·rate 
discharge test. 

Section III 

BUZZERS 

Hi,h temperature indicator buzzer..... ... ... _. ... ..... ... .. . . . . . . 

Low pressure indicator burzer . 

46. HIGH TEMPERATURE INDICATOR BUZZER. 

, .... " 

• • 
.7 

a. DeAcrlption (figL 134 and 135). This i. an electrically oper· 
ated buzzer which is mounted to the back of the driver'. loUt. It 
operates when engine coolant temperature il above 225 "F . and the 
ignition switch is on. The buzzer MS two electro.m.gnetic coil. which 
supply the m.gnetic force required to .ctuate the buzzer armature, 
A condenser i. connected &cross the two wire terminal. to prevent 
arcing at the points, and also to prevent radio interference. A cover 
is he ld to the buuer base by a screw, and i. sealed by a cork psket 
which i. cemented to the cover. 

h. Repair and Adjust (figL 134 and 135) . 

(I) When the cover i. removed, the internal partl of the buzzer 
can be cleaned and adjusted. 

(2) Clean internal parts with compressed air. Drea contact 
points with a clean, thin contact file. Clean all burning or o::::i<iarion 
from points and blow-off with compressed air. 

(3) H oLd the buner armature tiehtLy against the pole pie<:es, and 
check gap between contact points with a thickness KaKe. Gap should 
be 0.018 inct:.. Adjustment i. made by loosening lock nut on top of 
post, and turninK adjustable point until Kap measurement is correct. 
Then tighten lock nut on top of post. 

(4) Armllture requires a force of 2 ounces applied at the ememe 
end (bakelite armature bridee ) to move it, to make contact between 
contact sprinK and armature bridge. Correct force is obtained by 
changing the tension of Brrnature return .pring. l.ocsen lock toCtew 

on top of spring post, and turn armature return spring adjusting nut 

'" 
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ILICRICAl SYSTIM 

COVEl $ClEW 

~_<O<K NUT 

• 

IA 1'0 313133 '1fI-,. 1M - HIfI" re,..percrt_,.,rtdkotot I"uer witll Cove, lte_veO' 

to c;:hanp .me ten.ion. T ishten lodr. .crew when adjlUtment ia 
COilect. • 

(5) Annature requi, " a tota l force of 6 ounces applied at the 
extreme end (ba.blite armeture brid,e ) to hold it asaind. the pole 
piecH. Tbi. ia obtained by carefully bendlnS the contact .prins 
mountina bnd:et to inc:reall! 01" decreue the force of the contact 
q>rinc 011 the armature. 

e. Tnt. Connect buzzer to a 12-volt battery, and obutve ill 
operation. TIle -cunei of the buzzlnS can be clIan&ed .liahtly by 
edjUltin& the armature retwn ~rin, ten.ion on the armature. 

CONTACT SPRING 
MOUNTING 

"'CKET ___ --' 

PlEaS 

'"i-ARW ,WRE !RIDGE 

CONTACT SPRING ;::====~_~~j- A 
, ... ""NT 

lA 1'0 323134 

'It",. l;U - Diagram 01 HIgh remp',atll,a/rtdlcafor 1",,,, 
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ASSEM8lY 

• 

CASE 

Figure '36 - low 'renur. Indicator 'un., A .. e mbly Removed 
f.om Ca .. 

47. LOW PRESSURE INDICATOR BUZZER. 

e. DHcription (fig. 244 ). This is an electrically operated buner 
which i. riveted to the same base that IUpports the low pr .... ure indio 
cator .witch. See paragraph 109. The a.ssembly i. attached to the 
undenidc of the cowL W hen air pr .... ure in t he air reservoir tanks 
i. below 60 pound. and the ignition switch il on, t he buzzer operates. 

h. Di8aseemhle (fig. 136) . Remove KTew and lock washer a ttach­
inK t he condenser wi re terminal and coppe. ribbon to the buner 
termilUl l Bend the four case prong. away from t he buzz-er bale just 
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TM 9·1786B 
47- 4' 

far enouKh to permit removinK buzzer assembly. Lift buzzer assembly 
out of case. 

c. Clean and Repair. 

( 1 ) Clean all burning or oxidation from contact poinlS with a 
clean, thin contact file. Contact point Kap should measure 0.018 inch 
when armature is"held aKainst the pole piece. Bend stationary point 
bracket to change gap measurement. 

(2) Connect buzzer terminals to battery, making sure also to 
connect condenser wire 10 buzzer terminal. Observe operation. Buzzer 
will nol make the same buzzing noise out of the case that it will when 
in the case. This is due to Ihe armature striking an insulated rivet 
in the bottom of the case when the buzzer is installed. Arc should 
occur in approJ:imate center of points. 

d. A8l!emble. Insert buzzer in case, and carefully bend prongs 
over buzzer base to make secure. Connect condenser wire terminal 
and copper ribbon t o bw:zer terminal. 

H eadlights ... 
Taillights 

Rear flood lights 

48. JlEADUGIiTS. 

LIGHTS 

48 
49 
50 

a. Deeel"iption (fig. 137) . There are three headlight assemblies 
furnished with the vehicle . Two are service headlights, and one is a 
blackout headlight. On top of each light is a small marker light. Below 
is supporting shaft which is attached to the light body by three cap 
screws and lock washers. The only difference between the service 
headligh t and the blackout headlight is the' sealed beam lamp-unit 
and the electrical connector. The service headlight has a clea r lens 
to provide good illumination, while the blackout headlight has a flat, 
thin s lot in the lens which permits a beam of light to pass throuKh. 
The headlights can be readily removed or installed in either one of 
two sockets provided at the front end of the vehicle. When a head­
light is installed in the socket. electrical contact is made between two 
contact points at the lower end of the support shaft a nd two leads in 
the socket. There are actually three leads in each socket; one for the 
marker light, one for the blackout headlight. and one for the service 
headlight. But only two leads are contacted, dependinK on which 
headlight is installed. When not in use the headlights are stored 
below the driver's sea t in a clamp on top of Ine clutch selector unit. 
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0111"'1"0 .... 1& • ..,. .. _ powa TUM. ma, SUSPEIISIOlI, U.laoU· 
.... fOI1J.TON. .11. SIt8 TUCTOIIU ~TIOIIAL ~ 

MAiKER UGHTS 

lig"'. 131 - Heodllg"" 

h. Dllal~m"lt'. 

(I) RZMOV11 SEALED BEAM LANiP· UN lT (fie. 138). RemDV. eel 
" t 1()Wet" .ide of door. Lift door with- se"led beam unit and rin& out 
of light body. Disconnect wire from lamp terminal and wire from 
ground terminal Pry three ring Iprinp from door and .epuate rill&. 
door, and seal beam lampo-unit. 

(2) RZM OV11 MARlaR L IGHT LZNS ( fie. 138). Remove.crew 
from fa~ of lens, and pull i()Wt'r end of len. out ; then lift lens up. 
and remDVt'. 

13. 
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• 

TM 9-1716 • .. 

SEALED 8EAM 

R.NG 

_lUMINAl 

.A PO 323137 

'Igu,. ,,. - H. h .... .,., and Mari., u,1tt Opened 

(3) RucoVl: MARQ;R LIGHT (fig. 139). Pull marker liaht wire 
from b.kelite connector. Remove nUt and lock w.sher from m arker 
liaht mountil1& bolt. Remove .pacer from bolt.nd lift marker liaht off. 

(4) R ... oVl: SUPPORTING SHAFT (fig. 139). Remove bakelite 
cc:mnector from wire. Remove three cap Kl'"ews and lock wuhen 
.tuchinc; .upportil1& .haft, liaht body, and ltiffener toadbet-. Remove 
&rommet. 

(5) DISASa.WBLJ!. SHAFT (Ii,. 139). Remove cardboard wire 
holder from inside ab.ft. Remove .et acrew holdin; connedor with 
wiret, puah on both wires, and remove connector from lhaft. 

e. Repair. Solder wires in connector and tenninals if they are 
broken lee I E. Clean out old -alder 'with -alderina: iron. In.ert wire 
and let -alder run into end of terminal until a ,DOd connection ;. made. 
Clean cont.ct point. with fine lIint paper. 

d. AMembie. 
(1) ASS .... L. CONN.CTOR WITH WIR., IJn"O SUPPORTING 

SHAPT (fig. 139). Run wireI thro\llh .uppoitinr: Ib.llt and pull coo­
nectoI" into place, makinc; certain hole in aide of conn! ctot linea up' 

Or> lorn 
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SHAFT 

_.", ... " UGHT LfNS 

SPAOR 

11 

• • .... GROMMET 

GROUND WIRE 

~WIRE HOlDER 

• 

t-BAKEUTE CONNECTOR 

CONNECTOR WITH WIRES 

Figure 139 _ Headlight Dl$Ossembled 
RA 1'0 32313. 

under set screw hole in shaft. Install set screw. Place wires in ho les 
provided in cardboard wire holder, lind slide holder into shaft. Use 
sealing compound around wires and ce.rdboard wire holder, 

( 2) INSTALL SUPPORTING S H AFT ( fi g. 139), Place ULaft on out. 
(ide of light body, and spacer inside. Install three cap screw. and lock 

"4 
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LOCATING 

'" 

SEAtED BEAM 
LAMP-UNIT 

SETS 

TM ' ·17168 .. 

'lflU~ I.tO _ Locotlng Point. '0' ..... m&Jlng 10mI' I!nlt, 
Door, (Ina Ring 

washer .. but do not ti,hten until after li,ht it adjuned (Iubpara,raph 
e). Holes are slotted in body to provide a means of adjusting light 
up or down. Cap screw. are slotted at the threaded end ., they can 
be q»"ead to prevent t hem from tumin, locle. Do not spread cap 
screws until after light i. adjusted. 

(3) bfSTAl..L MARKItR L IGHT (tig. 139 ). Insert wire and mounting 
bolt through hole in top of l i&ht body. Inlta ll Ipacer, lock washer, 
and nut on mounting bolt. Insert wires in both ends of bakelite 
connector. H ook marker li,ht lens on upper pron, of marker light, 
a nd install screw. 

(-4 INSTALL SEALED BEAM LAMP·u.n T (til- 140). Place lamp­
unit in ring 10 t hat locat ina prona setl in Ilot in rina. Put assembly 
in Ijaht door IKI that . 10t in ring sets over locating prong in door (see 
tia. 140 ). Pry retainin,lprinp under door flan,e. Connect wires to 
lamp terminal, and ground terminal in li,ht body. Set lamp-unit 
all~mbl:l on body, and install attachine screw. 

eo Ad j uet. 

( 1) SEIIVI~ H I.ADLlGKT. Place a vertical screen or wall 25 feet 
ahead of the vehicle. Screen and vehicle should rest on a fairly leve l 
floor. M ealure the dil tance from the floor up to the fe nder side ra il 
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OIIIWKI MAlNiIllANa- POWD TI1_, TI1C1. SUSPBi,. ~ EQUIP· 
MOO fOI 13-ION. H __ SI'IED TUCIOI MS {_IU·,UIONAl IIAIYISTII} 

SERVICE 
SERVICE """""" , .... "!"' 

'Igu,. '4' _ Ta;///g"" 

eu.CXOUT STOI" lIGHT 

IA 1'0 32Sl4O. 

at front and rear. The.e distances will be equal if the vehicle u level. 
If necesaary, jack up the front or rear end of the vehicle to make it 
level Mee. ure di.tence from center of li&ht lena to floor, and draw 
a horizontal line on the Kt"eetl or ..... all the aame distance up from the 
floor. Tum on service headliaht. Cover one headliaht and move the 
other up or down until the top of it. beam u 5 inches belo ... hori~u.1 
line on IOCret!1L The visual cut-off of the top of its beam on the Kleen 
or well ahould be 5 inches belo ..... the horizontal line ( Ii&ht center line). 
Ti&hten the three cap .:re ..... s attachina aupportini .hafts to liaht body 
..... hen adjustment ill correct. Remove lealed beam Iampounit, door, 
and ring assembly from li&ht body. Spread dotted enda of cap KleWII 
to lock them. Install sealed beam lampounit, door, and rin&: a_mbly. 

(2) BLACK OUT HEADLIGHT. Place a vertic.l .:reeil or wall 10 
feet in front-of the vehicle. Level vehicle aa coveTed iii . ubparacraph 
e (I) above. Turn Oil b19ckout driviilali,ht. Adjust li,ht up or down 
until the visual cut-off of the top of the beam on the K leen or ..... all U. 
between 2 and 3 inches below the level of the bottom of the slot. 
Tighten the three cap screws attach ina aupportini abaft to light body 
when adjustment is correct. Remove Jellied beam Iamp-unit, door, 
and rina a_mbly from lilht body. Spread slotted endl. of c.p .:rew. 
to lock them. Then, replace sealed beam Iampounit, door, and rine 
a~lEmbly. 

49. TAIu.JGHTS. 
a. De.eriptlon (fia;. 141). Two Iailliihts are provided on the 

vehicle, one in the rear of the left powder box, and the other in the 
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tiGHT TALUGHT 

MAO( OUT 
STOP UGHT 

TM 9-17161 .. 

lEfT T .... lUGKT RA I'D 3231-41 

fjg~t. ' .. 2 _ Tal/l jghl' Oisaue,"b'''' 

reat a f the ri ,ht powder bax. The left l iah t is the blackauttail, Kn' ice 
tail, and service .stop li ,ht. The right li,h t i. t he blackout tai l and 
b lackout stop liaht. Both liahta are divided into upper and lower 
compartment.. Th" upper compertment of the left t ailli&ht hII, • 
red leT1II and a two-filament bulb. One filamen t is for t he service tail 
.ianal, and the other for the service stop ,i,nal. The tervice stop ,i,nal 
is the brieht er. The upper compertment in the riaht ta illiah t has one 
w indow which emit s amber Ii&ht. This is the blackaut stop Iiaht. 
The lower compertmenta in the two tai lliaht s are the blackout tail 
.ianal.. Each has four triangu"'r windo_ which emit beam. of red 
liaht t hllt can be seen up to 900 feet when in line wit h the lamp axis. 
The liaht i. shielded from low flyina a irplanes. 

h. Di·S'.emble. 
R emove liaht aeeemblies (filt- 1-42). Remove two acreWli from door. 

R emove door, and pull each lis ht a!,cmbly from body. 

e. AMII!mble. 
I nltall liaht aseemblies (filt- 1-42). I ntert the !iSht aeeembliet into 

the tailliaht body in their proper location. Place door on body, and 
inIt.n two attachins .crew-. 

'" 
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flgur. 143 __ IICI. Flood liVhl Di.a ... mbled 

50. REAR FLOOD LIGHTS. 

•. Deecription. There are two rear flood li,htl on the vehicle, 
located in the rear end of the Jert and riiht powder ooze. ju ... above 
the taillights. The flood lights consist of • body with. threaded .too 
at the bottom fOT mounti"" Inside the body i. a refiKtor which car­
riea II lingle-filament bulb at itll center. The bulb .acket i. iTounded 
to the body by a ground wire. The refiec;t()t fitl into the front of the 
body a,ainst the rim. A rubber ,aiket makes a t iibt Ral between 
the reflector and len&. The door holds these pe.rb .eeurely to the 
body. A ,ingle<ontact wire connects a . ingle-contact point in the 
lamp socket to a terminal p lste in the rellr of the body. 

b. Di .... emble (Ii" 143). 

( I ) REMOVE LEN' AND LAMP. Remove IJCrew from 
door. Spread door and remove door, lens, and , •• ket.. 
femove electric lamp. 

bottom of 
Twn .... 

(2) REMOva REFLECTOR. Remove reRector from body by pry­
inll at bottom with screwdriver. Remove screw and lock washer at­
tadling contact wi re terminal t o terminal plate inside of light body. 
Remove nut, lock washer, and .crew attaching ground wire tenninal 
to light body. Remove contact wire a nd spring from reRector. 

(3) REMOVE TERMINAL PLATE.$. Slide the Ratspring from 
tenninal plate inside of light body, and remove terminal plate and 
sprin&-

e. Clean and Repair. 

( 1 ) CLUN LENS. P olish reRector with a 110ft, clean cloth. Rub 

13. 
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back and forth from rim to center. Do not U!le abrasive. Replace 
reflector if sprung, bent, or if polished surface is damaged 

(2) Replace contact wire spring if it is broken or weak. 

(3) Solder broken wire connections, or replace with new Wire • 
where necessary. 

d. Anernble (fig. 143) . 

( 1) INSTALL Tr;RM1NAL Pl.ATE. In!lert terminal plate into ho le 
in back of light body, and slip spring under flange on inside of light 
body to secure plate in place. 

(2) INSTAl.L REFl.ECTOR. I nsert contact wire with spring in 
socket in reflector. Install screw and lock wlI.5he r attaching contact 
wire terminal to terminal p late inside of light body. Install screw, 
nut, and lock washer attaching ground wire terminal to light body. 
Insert refle.:tor in flange in light body. 

(3) INSTAl.L LAMP AN D LENS. Insert IIond turn lamp in socket. 
PI IIoce gll.5ket in groove around refle.:tor, and place lens over gasket. 
Spread the door, and pllloce it over the lens and light body with the 
large bulge toward the front of the light. Make certain side of lens 
marked ''TOP'' is at the top of tight, and that door clamping screw 
is at bottom. Install door clamping screw. 

Description 

D isassembly 

Section V 

SIREN 

Cleaning, inspection, and test ... 
Repair 

Assembly 

51. DESCRIPTION (fig. 144). 

.... 
.... 

, .. , ." 

~ ....... h 

51 
52 
53 

54 
55 

a. This is a 12·volt electric·motor driven siren which runs at 7,200 
revolutions per minute. II draws 20 amperes when starting, and 10 
amperes when running. The siren is attached to t he vehicle by a 
mounting ring which is spot·welded to the motor cover. Other parts 
of the siren such as grille. rolor housing. and motor support p late, are 
attached to the mounting ring and cover by four round·head machine 
screws and lock washers.. 

"9 
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MDN'M(lIU.MIQI"KE_I'OWD ruIN, rua. SUSPDlSIOtt. Ate .... 
MI.' fOI I)"TOI\I, MIIK-Snm WCTOI M5 (IN1R'IATIOliAL IlAiVUliiJ 

52. DISASSEMBLY. 

RING 

lAo 1'0 323143 

Flflu'a '" _ Siren 

.. Removr Grille aDd S in:n Molo r Cover (fi" 145 ). Remove 
' OUT round·hrad .crew. and lock washers from around the &rille llnd 
coVe!". P ull &rille off motor COVe!". Grasp liren rotor hou:Iinc in one 
hand, and pull motor cover off with the othe!" hand, beinl careful 
not to damale cable when pulling it through txahinc in cover. 

b . Remove S iren ROlo r and H ou, in,; (fi" 146). Pull rotor" 
housin, from the motor I UPport pla te. Reach throul h opening pt'G­

vided in moto!" IUPport plate with %~·inch heulon .. fety »Clew 
wrench, and IOOlen the two safety set screwl that attach .iren rotor 
to . haft. P ull tiren roto!" off .haft. 

r. Remove Armature (fip. 147 and 148). T ake out acrew in 
motor cate cover, and remove cover. Remove two nutl and lock 
washer. which attach motor yoke, motor cate, and motor .uppo .. "! 

ROTOfi G RIUE lA 1'0 323M4 

• ' igvra 145 _ Ramovlng Rotor Cover "0," lI:oto, Hou';"1 

1<. 
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TM 9-17868 
52 

IA flO 323145 

pitlte. C.refully pull motor IUpport plate from yoke, and remoYe 

the motor case and motor annature. Be careful not to bred: the 
wins 10ll1~ from t~inal. in motor case. 

d. Remove Brulh Holder and Sprins (fia. 149). NOTE ; Do 
not di.ttub tho.e part. il impedion and teat • .show they are in food 
ClIWIdition. Remove fl.at hNd .crew and formed insulatoc attachiDI 
bn.h bolder. Remove brush bolder and sprinc from bru.h, and lift 
oft flat inaulator. 

CXMO SCREW GROUND SCIEW CAW TEll' W W. 

,,. ... ,. , .. ,_ SI,8n Mo'o, Cer .. C_a, •• _.0' 

14' 
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CASE 

MOTOR SUPPORT PLATE R .... PO 323147 

flgur. , ... _ Sir." Molor Armalur. R.moved 

flgur. , .. , .: flAln Moror .ru'" Hold.r crnd Spring R.moved 
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53. CLEANING, INSPECTION, AND TEST. 

TM 9-17868 
53- 55 

a. Clean a ll parts with dry-cleaning solvent and dry with com­
p ressed air. 

h. T est field coils for shorts. 

c. T est brushes, holders, and cable terminals In motor case for 
g rounds. 

d. Test armature for grounds. 

e. Check bushings lor clearance on armature shaft. II bushings 
are excessively worn, install a new siren motor assembly. 

f . Check aU soldered connections to make sure they are se.:ure. 

g. Check brushes for cracks. 

h. Check siren rotor for run-out. 

54. REPAIR. 
B. Use 2/ 0 flint paper and clean commutator, being sure to reo 

move a ll dust after cleaning. 

h. Solder a ll wire connections which are loose or broken. 

55. ASSEMBLY. 

a . In ~ .I1 Uru~h Holder a n,1 S pring (fig. 149). Insert brush 
spr ing and brush in holder. Attach brush holder to motor yoke by 
installing flat-head screw. Make sure the flat insulator is between 
holder and yoke, and the formed insulator is under screw head. Repeat 
operation il second brush holder is removed. 

h. Inlll,,11 Ar nuHure (figs. 148 and 149). I nsert armature sha ft 
through hole in motor case and into bushin!!; in motor support pla te. 
Place armature between field. spread brushes until commutator will 
pass between, and move armature until ils shaft enters bushin!!; in 
yoke. Install two nuts with lock washers attachin!!; yoke motor case 
and motor support plate to!!;ether. Install motor case cover, and 
t ighten attaching screw, Oil felt washers next to motor bushings 
sparingly with engine oil SAE 10. 

r. InMall Sir .. n Roto r an,1 Hou8in g (fig. 146). P lace siren rotor 
on motor armature shaft making sure to line up set screws over flats 
on shaft. Tighten both set screws. Place rotor housing over siren 
rotor, and onto motor support plate; line up screw holes. 

,I. In~ tall S ir .. n Motor (' ... ,-e" II ml (;.ill .. (fig. 145). Run cable 
through bushing in molar cover and slip the cover onto the rotor 
housing, making sure to line up the screw holes. Place grille over 
motor cover, and install four round-head screws and lock washers. 

,<3 
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OIDNANCE MAINTENANCE- POWER TUIN. TRACK. SUSPINSION. AND EQUI'­
MDfT FOI 13-TON. HIGK-SPOUD TRACTOR MS (INTERNATIONAl HARVlSTEI) 

Description and operation 

Disassembly 

Cleaning and inspection 

Repair and rebuild 

Assembly 

Adj ustment 

Test. 

S. <lion VI 

SOLENOID 

56. D ESCRI PTION ANO O P E RAT ION (fig. 150). 

56 
57 
58 

" 60 
61 
62 

a. The solenoid is an el«tro-magnetic puller which is mounted 
by a bracket between the two carburetors.. The specific duty of the 
solenoid is to operate an id le control cam which opens the thrott les 
to idling position when the ignition switch is turned on, and permits 
the throttles to close completely when the ignition switch is turned 
off. C losing of the throllies is necessary to prevent t he engine fro m 
running by heat of compression after the ignition switch is turned off. 

h . The solenoid consists chiefly o f two concentric coils of in­
sulated wire, a movable plunger, and a small breaker switch. T he 
o uter coi l winding is for pulling in the plunger only (called a ~pu ll -in~ 

coil) and the inner winding is for both pulling in and holding the 
plunger (called a "holding" coil). When the ignition switch is turned 
ofl, no current is delivered 10 the solenoid. The plunger is out and 
contact points are closed (fig. 151). When the ignition switch is 
turned o n, current from the 12_vol t electric system flows to both t he 
outer and inner coil windings, pulling the plunger in. When the 
plunger has almost reached its inner position, the plunge r tip sep­
arates the contact points, opening the electric circuit to the outer 
winding (pull-in coi l) . This leave~ the inner coil ( holding coi l ) 
to keep the plunger all the way in (fig. 152). T he holding coi'l is 
capable of o perating indefinitely without overheating, while t he pull_in 
coil would soon overheat if energized for more than a few seconds. 
A relay is used in conjunction with the solenoid to carry t he 29-
ampere current required to operate the solenoid. After the soleno id 
has o perated, and the plunger is all the way in, only .75 amperes are 
required to hold it there. 

'<4 
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U. 1'0 3231.' 

57. DISASSEMBLY. (fig. 153). 
a. Remo\'f! Breaker Cover. Bend corn!!.-- of breaker cover lock 

away from nut. and remove two nuts, cover lock. cable dip, laRet, 
and breaker cover. Thit exJXlH" coi l leads and contact points. 

b. Remo"e Sprin,; Contac:t. Remove nut and lock wather a ttach­
inl[ .prinl[ contact, and lift .prine contact off $CTI!W. 

WIRI: fROM 
'EIAY PUll IN COIL 

--
CONTACT'" 

POINTS 
aOSfD -

GROUNO GROUND 
lA PO 323150 

fig.,,. 1.51 _ SoI.noid Wiring Diogrom - ,./","g.r O.,t 

.. , 
., 
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OIONANCE MAINTENANCE _ pown TUIN, TRACK, SUSPENSION, ANO EQUIP· 
MENT FOR Il·TON, HIGH·SPUD TUCTOR M5 (INTONATIONAL HARVESTlR) 

PULL IN COIL 

CONTAG 
POINTS 
OPEN -

GROUNO 
RA PO 323151 

figure 1.52 _ Solenoid Wi,ing Olog,orn - pluTlge, In 

c. Hemo"e Dus t (:al" Pry snap ring from plunger adjusting 
Icrew, and remove dust cap retainer. Remove three cap screws and 
lock washers attaching retainer plate to SoOlenoid housing, and remove 
reta iner plate and dust cap. 

d. Reme,,"e Plungc l". Remove three fiat·head screws attaching 
plunger stop to solenoid housing, and tift olI plunger stop and gasket. 
Pull p lunger out of housing. Loosen adjusting screw lock nut, and 
unscrew adjusting screw, lock nut, and lock washer from plunger. 

58. CLEANING AND INSI'[(.TION. 

a. Clean all parts of solenoid with d ry·cleaning solvent, Dry with 
compressed air. Do not use oil on any part of the solenoid. 

It. Plunger should move back and forth freely in housing when 
moved by hand. 

c. Neoprene dust cap must be free of cracks. 

,I. Inspect contact points. and clean 01I all burning or oxidation. 
Replace with new terminal plate and spring contact if points are 
badly burned or defec tive (par. 59). 

... Inspect coil lead·soldered connections. They must be me.:han­
ically and electrically secure. 

59. REPAIf{ AM) REmJlLU (fig. 154 ) . 

a. When terminal plate or breaker cover gasket need replacing:, 
melt solder at coil lead conne<:tions, and bend tongs that hold leads. 
Remove nut and lock washer attaching terminal plate to housing: and 

". 
Dr, ,I<. 
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. 
OI(1ttAN(I M'MiDlAMa-fOWd ruIN. TUex, SUSPINItON .... EQUIP· 
em fOIll-TCII(, II". SFIID TUCiOl M5 ,MUu,fIOI!" IlAlYDTlRI 

YEAI(EIt COVU GASKET 

CO. ·~AOS 

""'[NAl ru" 
RA PO 323153 

lift off terminal plate and casket. Install new I •• ht .nd terminal 
plate if needed, or if coil. are defective. 1nst.11 termiNlI plate and 
, .. ht which were removed, onto. new -olenoid hout:inc with bc.cket.. 
Str.i&hten coil leads, and iD.ert them throuch holes in breakes- cover 
Casket and terminal plate. Tum nut and. lock washer down on the 
.rod WhKh does not attach the Ipri~ contact. Bend tonp .round 
coil letiWi and .older. Use only nollCQl'TOOtive tolder fi\1%. 

60. ASSEMBLY (tia. 153 ). 
.. In.bll P1unser. Tum adjustin, lCI"ew and lock nut and 

washer into end of piuncer, but do not t'&bten. Insert pluna;et into 
.alenoid bollSin,. Place pluncer HOp with casket over end of housi.n&, 
.nd install three auachingftat.head lCTewi. Tighten screwl teewely. 

b. In ... 11 Butt Cap. NOTE: See p#Uqraph 61 • lot' tJdju«i", 
the p/unfer adjusti", 8Crt!W before inataJlilll du6t ClIP. Inllen dual cap 
into retainer plate. Make lure the Imall flange on end of the c.p 
b:aotes in beveled end of hole in retainer plate. Attach reteiner plate 
to housing: by insta lling three up .crews and lock nuts. PJ.ce dual: 
cap retainer over adjUllting sere ..... , and install map ring: in &rQOVe in 
adjusting .cre ...... 

e. 11U •• 1I Sprln5 Conl~l. Place spring cont.ct over ICrew in end 
of housinc, and install nut and lock washer. Line up poinu and 
tiChten nut. 

. 
'41 
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"",w 

:xx "UT 

.'IS!. CAP ""NO 

"0 
IA 1'0 323154 

figll,. 155 _ Sol."oid I'/IIltg. , Adjllsli"g kr. w S.Hiltg 

(I. Inl lall Breaker C:',,·er. NOTE ; See pata~raph 61 II lot ad­
jullti", breaker poinr~ belore in51 1tJ/in~ bteltker cover. P lace breaker 
cover, cover lock &asket , cable clip, and cover lock over screws at 
end of solenoid hOlQin& in order ment ioned. Install nut$, and bend 
oPlX"ite comer, of cover lock against nutl to keep them from work_ 
in& locle. 

61. ADJUST1UENT. 

a. Plunger Adjulltlng Sc:r ew (fig. I SS). Remove snap spring, 
dust cap retainer, dust cap, and reta iner plate. Pull plunger out of 
houling a. far a. possible until it is against stop. The distance from 
the center of the pin Ilole in the adjustina; screw to the cent er of the 
fint mountin, bole in the bracket should be 2% inches ( fig. 155) 
when measured parallel with the a1[i. o f the plunger. Turn adjusting 
screw in plun&er t o get this measurement, then lighten lock nut. 

h. Breaker Polnl8. Remove breaker cover. Push plunger all the 
way into housina; until it is against stop. Contact points !Ihould be 

I., 
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OIONANCE MAINTINANCE_I'OWU TlAIN, TUCI, SUSPINStoN, AND (QUIP· 
MENT FOI 13-TON, HIGH·SPEED TlACTOI M5 (lNTIINATIONAL MAIVISTII) 

STAnONARY 
CONTAO SUPPO RT 

I 

5PS:ING CONTAO 

lA 1'0 323155 

flgur. 1.56 - Aleosu,;n" Conlod Poltll Gop 

open y, .; inch (fii- 156). Make adjustment by bendin, Itfltionary 
contact support. W ith contact points d05ed (pLunger' pulled out) 
the contact pressure should be 17 to 22 ounces. Che<:k this pressure 
by pullin, contact spring point away from stationary point with ten­
sion ,age (4 1·0 · 105) (fis:. 157), and adjust by bendinr; contact spring 
bracket. 

62. TEST. 
a. Sole noid Ol.eration (fis:. 158). Attach the solenoid bracket 

to a solid vertical support with the plunger adjustinr; screw down. 
Connect the plunger adjusting screw to the hook end of a tension 
gale. Connect opposite ring end of the tension gage to a heavy spring 
which is anchored at the lower end. Connect solenoid to a fully 
charged 12.volt battery with one wire to terminal screw on solenoid 

TENSION 

CONTAO 
SPRING 
BRA CKET 

lA PO 323156 

f igure 1.57 - Ch. d:;n9' Conlod Poin' P"uu,.. U.ing Tool (.", .G·I05) 
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OIDNANCE MAIHTIIWKE - rowa ru .... TUa. SUSHNStOtI, AND ltV.· 
MINT FOI: Il-TON, NMHl-SPEED TlACIOI MS (INTDNATlONAL tlAlVESTD) 

TERMINAl. SUPPOIIT 

lOW 

TE STER 

FiflU" 1S9 - T."infl Coil fo. O,..n Circui" U.infl r." •• ( 17.T·5575J 

breaker cover, and othe, wire CQnnected to solenoid bracket. When 
current is turned on, the initia l pull should be a minimum of 40 
pounds. Do not keep plun&er from pullin& all the way up into sole­
noid housing for more than a few III!:COnds when current is turned on, 
or pull·in coi l will b ~come hot and damalled. The force required to 
pull the plun&er from its seat when it i. all the way up with current 
on, should be a minimum of 50 pounds. Apply pressure on lower 
sprin& to make this check. 

h. Cont~t Spring Pro:Mure. Set the solenoid in it. normal hori· 
zonta l position. After operating it several timet, turn off the current 
while plunger i. in the far-end position. Normally the point .prj", 
pressure against the end of the plunger should be just eflOt1ih to 
push the plunger off the inner stop. 

e:. Teftt Coil (fig. 159) . Use low voltage circuit tester ( 17· T ·SS7S) 
and check for breaks in coil. H ave breaker CQver removed. Connect 
one test point to grounded part of aolenoid, and other test point to 
te rminal IUpport. .W hen IOlenoid contact points are together, both 
coib carry current. When contact point. are apart, only the holdini 
coil carries current. If test lillht shows the holding coil to be open 
when the contact points are apart, replace with new solenoid housinll 
and bracket assembly. . 

152 
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RELAYS 

Description , ... ,. ,. 

Disassembly ... . 

Cleaning and inspection , .. , .. .. , ....... , . ... . 
Repair __ ... .. __ ...... ..... ___ . ___ . ____ . __ ._ . . . _. 

TM '·17868 
63- 65 

63 

64 

" 66 

Assembly ....... .. .. .... ... ..... ... ... ...... .... .. . ... . . . .. . . .. . . , .. ...... , 67 
6, 

69 

Adjustment 

Test .. ..... , 

._ ...... , .. , .. , ... _., .. . - -- -- -----,.- --- .. . , .. 

63. DESCRIPTION (figs. 160 and 161 ). 

a. Two identical relays are u$ed on the vehicle. One is the car­
buretor sh!-lt-off solenoid relay which is mounted to the solenoid 
bracket. The other is t he siren relay which is mounted to the under­
side of the cowl next to the siren. The relay is a remote controlled 
e lectro-magnetic $Witch. Its principal parts are a base, an armature, 
a coil and core assembly, and a cover. When the relay coil is energized 
by being connected to the battery (through igni tion switch in case of 
solenoid relay or through siren switch in Cllse of siren relay) the relay 
contact points close, connecting the solenoid or siren direct to the bat­
tery. This eliminates the voltage drop that would occur if solenoid 
o r siren were connected to the battery through lengthy wiring and 
switch. Better solenoid and siren performance is obtained by using 
relays. 

64_ D1SASSEJ\oI8L Y. 

a. Re move CO"er (fig. 162 ) . Remove two screws and lock 
_washers, and lift off COVer and gaskeL 

h. Re move Armature (fig. 163 ). Remove two screws and lock 
washers attaching armature to yoke, and lift off armature with hinged 
anchor plate and armature spacing plate. 

65. CLEANING AND INSPJ.X:TION. 

a . Clean all parts with dry-cleaning solvent. Dry with compressed 
air. Clean contact points of burning or oxidation, and examine them 
to see that they are smooth and clean. 

h. Check coil leads for secure soldered connections and good insu­
lation. 

'" 
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OIDttANCE MAINTINANCE _..owo JlAlN, JlACI, SVSlfNSIOtt, AND EQUIP­
MINT FOI l).TQM, HIGH·SPUD JlACTOI M5 (lNTONATIDNAL HAlVUnR) 

m 'WI' H"""", • -
RA 1'0 323159 

'igvre 160 - Solenoid or Si,en Iteloy 

TO 'W"'CH __ -, 

TO SOLENOID 
Olt SIREN 

TO SATIOY.,. _______ _ 

CONTACT POINTS __ 

,.,,, 
,iflvre 161 - Iteloy Wirinfl Diog,om 

66. REPAIR (figs. 164, 165, and 166). 

I 

II. If coil proves faulty, replace it with a new one. Melt wolder at 
coi l lead connections. and bend tongs to release leads. Remove nut 
and lock washer from lower .end of core, and remove load terminal. 
L ift coil and core assembly from re lay base. This assembly can readily 
be disassembled by pressing core with adjusting plate out of coil and 
yoke. Set new coi l and core assembly in place on relay base. Be 
sure the locating pin in bottom of yoke fits into hole in insula tion. 
Place load terminal on threaded end of core, and install nut and lock 
washer. Bend tongs over coil leads and solder wires to tongs. Use 
only noncorrosive soldering flux. Be sure joints are mechanically and 
electrically secure. 

TO< 
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f l,,,,. 162 - lItelay Cover lItemoved 

• itA PO 323162 
• 

f i9"'. 163 - 1It . moving R. loy Armot" re 

6 7. ASSE"IBLY . 

TM 9-17868 
67- 61 

•. In~ t a ll Arnultur., (fig. 163 ). Altach hinge anchor plate, arma­
ture, and armature spacing plate to yoke. in order mentioned, by 
installing two screws ·and lock washers. Do not tighten these two 
screws until contact points are adjusted (par. 68). 

h. I n~t a ll Co'·er ( fi g. 162). Set cover with gaske t over relay bale, 
and attach with two screws and lock washers. 

68. ADJ USTMENT. 
•• Arnlature Air GH,' (fig. 167). W it h contact points just closed, 

the a ir gap between the armature and core must measure 0 .020 inch. 
This setting i. obtained by loowning the two round-head screw, attach-

'" 
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n'W'Wf IIlM'U'M(E_POWD TIlII, lila, SUsromotl, A.-1QU1P· 
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COIL AND COIlE ASSEM.l Y 

I ... I'D 323163 

FlfllI •• '64 _ .. amoving It..lay Coil and Co,. AaMmblr 

ina: t he a rmature to the yoke, and mavin, the a rma ture up oc down. 
Contact point alinement must be mainained durin, th~ operation. 

b. Conlaet P oint Cap (fig. 168) . With armature in the up poe;­
lion the contact point opening mulJt be 0.020 inch. 111m adjUitment 
i. m ade by bendin, the stop on adjusting p late. Be .ure thlot sprina: 
preuure adjustin, lip i. hia:h enouah to exen a .Heht upward preaaute 
on armature ~inl befOl"e checking point opening. Adjustina; p late 
stop must clear a rmature in a ll poaitions ucept open pI»;tion, wbeTe 
,top wi ll limit openina; of contact pointL 

69. TEST . 

•• Rela,. O~ralIDn (tia:. 170) . Remove relay cover. Connect a 
12-volt battery to the re lay .... ith rheostat connected in circuit. 
Connect one wire to .witch terminal on reLay, and other wire to rela y 
b .. e. Connect voltmeter across wires connectinl relay. Adj ult the 
rheoatat to vary t he voLta,e readinl- The contact points should jut 
dOle wit h a reading of 6 to 8 volu on the voltmeter. Bend adjllStin, 
lip (fi" 168) to accomplish this aetting. The armature should pull 
down and touch the coiL core by increa.i", t he voltage above 8. Thia 
should happen before 10 voLts regilter. At least a I -volt la, should 
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WIRE CONNECTIONS 
RA I'D 323165 

fiSfu" 114 - Sold.,IIISf Coif l.ud WI,. 

CONT....6 POINTS MUST at: 
IN .... UNfMENT GAG E 

;.:;:;;;;-;- 'ATT .... CHING SCltfwS 

figu,. 167 - M. a.u, illg " , malu,. Ai, Gap 

occur between contact point dosing lind the armature pulling aillin.t 
Ihe core. Sli&ht bending of the movable contact point IIrm or arma· 
ture hinge may be required to obtain thil settin&- • 10. (:" il (fi&- 169). Assuming coil il inSlIlI1",d in relay: T o make 
a thorough che-ek of the coil for open circuit, melt the solder connec­
tion al\d disconnect the wire lead from the t",.minal tong fllrtMlt from 
the contact poinLL Vse low volta&", circuit tester (17-T-5575). Place 
one te.t point on coil lead which il It ill IOldered to lonl on base, III\d 
other lell point on coil l",ad which is disconnected. If lest lilhl indi­
cate. a ground, check 11 11 insuilited points and replace with new partl. 

'" 
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69 

O.020"INOi THICKNES5 GAGE 

.... OJUSTING LIP 
EXERTING UTILE 
UPWARD PRESSURf 
ON SPRING 

-

I .. 1'0 323167 

fJflur. '" - At_ ... ,I,. C.nhlla I'oIltl OGp 

lOW VOlTAGE I I TESTER 

, ON 
COil LEAD 
IS DISCONNECTED RA I'D 323161 

fJ,,,,.. ,.9 _ , .. ,Ing Coli '0' O~n Clnuj" Using Te"ar (l1-' -SSTS} 

where repairs cannot be made. Connect a tHt point to each coil Iud. 
I( li,ht does not go on, coil is open and should be replaced with a 
new one. 
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OIDHANCE MAINTENANCE_ pown TIAIN, TIACK, SUS,fNSIOtt, AND EQUIP· 
MDfT fOIl n ·TON, HIGH·SPUD TRACTOI MS (lNTEINATIOttAL MAIVESTal 

IIATIERY 

figure 170 _ Wiring Diagram far TeJting Relay Operaljan 

Sectian VII1 

ELECTRIC BRAKE CONTROLLER 

Description and operation 
D isassembly 
Cleaning and inspection 
Repair 
Assembly 
Adjustment 
T est 

70. DI::SCRIP'TION ANDOI'I.;R,\T10N (fig. 171). 

. _. _ .. 
... _-

10 
11 
12 
13 ,. 
15 ,. 

H . The ele<:tric bTHke controller is mounted on top of the trans­
mission cover on the right side. This controUer supplies electric cur-

'60 
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70-71 

• rent to the towed-load electric brakes proportionate to the movement 
of the e lectric brake controller power cylinder. The power cylinder 
is operated by air pressure which il applied to the towed-load air brake 
l)'Item. Greater air pressure causes more movement in the power 
cylinder and electric brake controller, and more electric current will 
flow, thus increasinll: the braking effect on the towed load. In event 
of air failure, t he controller can be operated manually by depressing 
t he brake pedal. The pedal mun be depressed about two-t hirds of 
t he way down before the controller begin. to operate, and from there 
on down the controller luppliet a flow of e lectric current in proportion 
to the movement of t he pedal 

b . M oving the lever on the outside of the controller cau.es a 
curved a rm in the controlLer to contact a series of variable length cap­
per blades. Theile blades are all electrically connected in series by 
resistance coils. When the curved arm contacts t he first blade, which 
is the longer, all the re,inance coillare in the e lect ric circuit, and little 
current flows. AI the curved ann moves upward, it contactl the shorter 
bladea, thus cutting out the re.istance coils. and permitting great er 
current to flow. W ith th is construction, the current flow is in proport ion 
to the movement of t he lever on the side of the controller. Also 
included in the controller is the trailer stop light swi tch, which makes 
contact whenever the curved arm contac,- the blades. 

71. DlSASSE~IBLY (6g. 172). 

a . Rc mo.'e Co ... :r . Support controller in vi.e by clamping itl 
mountin, bracke t. Remove three' nuts and lock washert attachin, 
cover, and pry cover off. 
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GlDNANeI MAINTENANCI _ POWEI TlAIN, TIA(I, SUSPINSION, AND EQUI'. 
MENT FOI 13·TON, NIGH·SPUD TI~CTGI MS (lNTONATtoNAL HAIVUTOl 

h. RernO"f! S lo p Li @:ht S wite: h P art.. Scrateh outer side: of stop 
light switeh earn so it will be installed with IIlme side: out. Remove 
cam, cam spring, and earn spaeer from eover screw. Re:move two nuu 
and lock washers from each stop light switch termin",1 screw and drive 
screws out. Remove Jwitch parts. 

~ . Rerno.'e Cont r olle r Terminal. Remove two nuts and lock 
washe,.. from controller terminal, and d rive out terminal screw. 
Remove insulators and washers. 

72. CLEANING AND INSPECTION. 

II. Clean all panl of controller with dr)'~ leaning solvent. D ry 
with compressed air. 

h. Inspeel copper blades and curved arm. If contact surfaces .re 
diny or corroded, scrape clean with a knife or other sharp tool. 

c. Inspect stop light switch contacts, and scrape contacting surfa ces 
dean. 

,I. Replace stop light switch cam spring if broken. 

e. I nspect.l1 soldered wire connection .. 

f . If the lever does not spring back to the stop when re leased, 
the re turn spring is broken inside the unit. This spring cannot be 
replaeed in the field, as it is contained within a riveted assembly. 
Replace the complete contro ller. 

iJ, REPAIR. 

II, Solder any wire connections which afe broken iollie. 

h. Straighten contact blades to make them all paralle l If there 
are breaki in the resistance coils, or if blades cannot be straightened, 
replace complete controller with a new one. 

74. ASSUIIlLY. 

II. Ineli.1I Controlle r Te rminal ( fii- 172). Insert contro ller 
terminal screw through contacts. lock plates, and inner insulator. Set 
t his subassembly inside controlle r case with terminal screws through 
holes provided in case. Install contact insulator, terminal insula tor, 
brass washer, and two nuts with lock washer between. on terminal 
screw. P lace cam spacer on cover screw. P ush cam and cam spring 
on cover screw with scratched side out. Compress long ends of cam 
spring unt il they clear clevis and rest on clevi, pin. 

b . 11111111 11 I.:o ... :r . NOT E : See para;Tl'ph, 75 and 76 lor tJdju!It. 
in; and le, l in; befQre inslaJlin; cover. Set cover Qn controller c",se 
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MfNT fOR 1)-TON, MtGH·51UD TlACTDR MS (INTONATIONAL MARYESTU:) 

with drain holes at bottom. Install three nuts and lock washers on 
cover screw .. 

75. ADJVSTMENT. 

a. Stop Lisbt Switch (fig. 171 ). Remove cover. Bend copper 
stop lia;ht switch contacts with thin, flat·nosed pliers so theTe is l!,.6·inch 
clearance between the contactina; surfaces. 

76. TEST. 

a. Connect 6-volt, 21-candlepower, sina;le-contact lamp to II 6-volt 
battery, and connect the electric brake controller into the circuit. The 
lamp will not light when controller leveT is released. Move the con· 
troller slowly throllih its full arc of application. The lamp will light 
to a glow; then increase in bria;htness in ten steps. If theae resultlll are 
not obtained, replace complete controller. 

Section IX 

TOWED-LOAD COUPLING SOCKn 

Description ... .......... , .. ,. __ .. .. , .. , .. , .. , .. , ..... , ........... , ... , .. , .. , .. .. .. ,., .. .. . . 

Di!lllssembly ..... .... , .. , .. , .. .. , ... .. ........... ... , .... .. , .. , .. , .. , .. , .. , ..... ... __ .... , 

Cleanina; and inspection .. " .. ..... ..... ........ , ................... ... ...... ,., .... . . 

Assembly .. .. , .. , .. , .. , ..... , .. , ... , .. , ... . , ... ,. , .. . , .. , .. , .. , .... , ..... ..... . , ... ,., .... . . 

77. DESCRIPTION (fia:. 173). 

77 

78 

" 
80 

a. The coupling socket is located in the right rear tide of the pintle 
hook housina;. It has a cover assembly which il kept cJol~d by lI.prine 
when not in use, to keep out dirt. Inside the lOCket ue four blades 
which are held in place by four terminal bolta. When the cable p1ua­
assembly from the towed load is inserted into the «>cut, el ..... bieal 
contact is made with the four blades. Theae contactl connect to the 
taillit:ht wire, the Itop lit:ht wire, the m-ake operatina: wire, and the 
ground wife. 

78. DISASSEMBLY (fig. 174). 

•. Remove two steel nuta, brau washer. lock washer, b .... nut, 
and plain washer from each of the four terminal bolta. Then remove 
6 blades, terminal bolts, and insulatint: insert from case. U~w jam 
nut from cover bolt, and remove cover bolt and insulator. 
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OkAlN lA I'D 323172 

'/tUN 173 _ T_ed-load f/ectrlc Coupll"g Soc'" 

TERMINAl. . , 

, 
INSERT 

«XX 
WASHU 

CO"," 
"In 

RA I'D 323173 

'igure 17. - T_ecI-1oad Electric Coup/i", Soc •• , . DiIG ... mbfecl 

79. ClEANING AND INSPECTION. 
•• Clean all parU with dry-eleaninllOlvent Dry with oomprelled 

air. 
h . Inspect four blade. for wear. Replace if elonlated edle of 

blade i , worn to knife edle. R eplace if circular Iroove il worn in each 
aide of blade to one-half the thiclme .. of the metal 

e. Inlp !ct inlulatinl iluert, and replace with a complete new lOCket 
auembly if cracked or darnaled. 

BO. ASSEMBLY (fic. 174). 
a. P lace insulator on end of cate with lettered .ide out Insert 

cover bolt tmouJh center hole in cue and insulator. Then turn jam 

16. 
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nut down on cover bolt, but do not tighten. Place insulating insert 
into case $0 t hat the drain hole at the inner end of the large groove 
lines up with the drain hole in t he case ( fig. 173). Turn the insulator 
on the outside of case to that when facing the terminal end with the 
drain hole in the case facing down, the stop light terminal will be on 
the left, and the gfound terminal on the right of center (fig. 173). 
Line up t he te rminal holes and push insulating insert, case, and insu­
lator together. I nsert terminal bolt in hole in blade, a nd set blade in 
slot provided in insulating insert with terminal bolt through hole in 
insert. Install plain washer and brass nut (with locking surface out ) 
on the terminal bolt. Install remaining three blades., terminal bolts, 
brass nuts, and plain washer. Install lock washe r, brass washer, and 
two steel nuts on each terminal bolt. 
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AIR SYSTEM 

Seelion I 

DISCRIPIION 
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" 

D . . escn ptlon ......... .. .... ... ..... .... .... .. ... ... ..... .. ... .... .. .. ......... ..... ... ...... . . 

81. DESCRIPTION (figs. 175 and 176). 

a . The engine clutch, clutch brake, towed-load air brakes, towed­
load electric brake controller, and windshield wiper, ate a ll operated 
by compressed air from the air system. At the rear of the vehicle is 
an air outlet which provides a supply of compressed air for such uses 
as inflating tires. A pressure gage on the instrument panel indicates 
the air pre$$ure in the system. W hen the a ir pressure is below 60 
pounds, and the ignition switch is on. a buzzer operates below the 
cowl, indicating low air pressure. Air pressure is controlled by a pres­
sure control valve which is mounted on top of the compressor. It regu­
late$ the pumping cycle of the compressor to maintain a pressure of 
approximately 80 to 100 pounds in the system. A safety valve opens 
at 172 to 178 pounds to bleed 011 excess pressure should the control 
valve fai l to perform its function. Seamless steel tubing is used through­
out the a ir system. T his tubing is covered with a prot ective loom, 
and is connected by compression tube fittings. 

h. A belt-driven, rotary-type air compressor is supported on a 
bracket mounted to the distributor side of the engine. I t is cooled by 
the engine cooling system. All the intake air entering the air system 
must first piI$$ through the engine air cleaner, where it is cleaned. 
F rom the air cleaner it is drawn into the air compressor, where it is 
pumped under pressure to the two air reservoir tanks. The tanks 
are connected in series, which means that the air must first pass through 
one t ank and then the other. T he moisture which collects in these 
tanks is removed through drain cocks by pulling up on a drain control 
rod located below the right center platform door. From the tanks 
the air passes through a separator, where the remaining moisture is 
separated, and then to the manifold. T he manifo ld is the common 
feeder for the tubes or flellible hoses supplying compre$$ed air to three 
branche$ of t he air system; namely, the engine clutch branch, the trai ler 
brake branch, and the windshield wiper, ai r pressure gage, and low 
pressure indicator branch. 

e:. The engine clutch branch of the air system consists of the 
clutch sbifting valve which controls the operation of the two clutch 
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figure 175 _ AI, Syst.m Dictt,am, a_, HaH 

.......... 

Ihiftinl power cylinder-, and the clutch brake application valve which 
controls the operation of the clutch brake power cylinder. 

d. The trailer bTake branch of the air ,yate(n includes the air and 
electric brake control valve which control, the air preaure to the aer­
vice coupler located at the rear of the vehicle, and the elecbic brake 
controller power cylinder. The lervi« coupler ia connected to the 
towed-load brake syatem by a trailer air brake boote. The electric brake 
controller power cylinder operatn the electi ic bTake contToller, cau .. 
in, a ,reater or le.er Row of electric current to the trailer electric 
brakes, a, the air pre_ute in the brake system is increued or deerealed.. 
A two-way valve is connected in the air brake ')'Item. This valve 
automatically close, on either one of two seat., dependina: on which 
direction the air is Rowin,. When it is clcs!d on one _1, it prevent. 
the air in the brake .ystem from escapinl put the front service coupler, 

'61 

UNIVE~\lTY Of CAlifORN IA 

, 

• 



All SYSTEM 

TM 9· 17868 .. 

.......... 
flgllr. "6 - Air Sy.tem Di"'g'''',", front .H",II 

and when it il dosed on the opposite leat, the air entering the front 
service couple r will bypass t he vehide air .)'.tem and 10 directly to 
the service coupler at the reaT of the vehicle. Tubing connect. the 
air manifold to the emergency couplen located at the front and rear 
of t he vehicle. A shut.aff cock it located ahead of each emergency 
coupler. Directly ahead of the rear ahut-off cock i. a branch tube 
lead ina: to the tire hose supply. Directly ahead of the front .hut.aff 
cock i. a one-way valve which allow. compressed air to pall into t he 
system, but not out. 

e. The thi rd branch of the ai r .ystem connects the air manifold 
to the windshield wipo!r, air pressure a:age, and low prelQure indicator. 

f. A. wa. mentioned above, there are four power cylinders used 
in the air system : two rO/' opera ting the dual engine dutch, one for 
opo!rating the dutch brake, and one for operating the electric brake 
controller. The construction of these power cylinders requires that 
they brea the air in and out of the cylinders on the low prelQure side 
of the pistons when they operate. TherefOf'e, to a.UTe the entrance 
of only dean air, the clutch brake power cylinder and electric brake 
controller power cylinder are connected by breather hotel to the winch 
.hifting lever housina:. This housing is open to the transmission and 
differential, and is connected by vent tubes to the clutch housing and 
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iear reduction unit haulin" Another vent tube located in back of 
the driver's seat and also conneeted to the winch shifting lever hous­
inl. permits breathing into the atma.phere. The two clutch cylinders 
breathe into tllch other beocause they always operate in opposite direc­
tions. 

Sedion II 

AIR COMPRESSOR 

Description . , ....... , ....... ..... . ' .. ... ... ... -....... .... .... .. .. ' .. ..... ..... . . 
........ , ....... " .-. Operllt ion 

Di$Assembly . . ... , .. .. --- _. _. _ ... ----- -------,-"-, ---' .. ..... ... -. 
Cleaning 

Inspection Bnd reptlir 

Assembly 

Test 

Adjustment 

82. DESCRIPTION (fig. 177). 

_ .. .. . , _ .. ----- --- --_ . .. .. . .. ... . --. 

. . .. . .. .. . .. . _ .. . . . . .... -. 

0 .. , _.10 

82 
83 .. 
8S .. 
87 
88 

89 

a. The air compressor is a rotary-type manufactured by Wagner 
Electric Corporation_ It i, belt-driven off the front end of the crank~ 
shaft, and is cooled by the engine cooling system. The air compressor 
assembly includes integral units which perform functions other than 
compressing air; namely, a pressure control valve to regulate the pump­
ing cycles, an oil economizer to effect air and oil separation, and a 
self-contained pressure oiling system. 

b. Basically, the compressor consists of a cylindrical stator with 
two end plates and a rotor which spins on its axis within the lIIator. 
The rotor is centered on and revolves with a shaft suspended in bear­
ings located in either end plate. T he shaft is a lined so that it is cen­
tered horizontally, and off-center vertically. in relat ion to the stator. 
The rotor is o f smaller diameter than the stator, and the shaft aline­
ment is such that the rotor just clears the stat or at the bottom, while the 
top clearance is large. F our rotor blades, equally spaced on the rotor 
periphery, slide in slots located in the rotor so that the tra iling edge 
of each blade forms an acute angle with the stator wall. Springs and 
push pins are located in eacb rotor s lot, cushioning the movements of 
the rotor blades. Parts are machined to tolerances so exacting that 
gaskets are not needed between mating surfaces. A film of oil provides 
an effective seal between moving parts so that ai r under pressure will 
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not escape. A rotary oil seal i. used to prevent the oil from leakina 
out through the clearance betweel\ the drive end p late and shaft. 

e . T he pressure control valve consists of a body castina which 
mounts on a bo$$ provided on the stator drive end plate. Contained 
within the va lve body proper is the pressure reaulating sprina, sbut-off 
piston, piston diaphraarn, and dome unload ina:: piston, seat, and :sprina. 

d . The o il economizer mounts on bosses provided on the oil dome, 
which is attached to the sta tor dome end p late. T he economizer con· 
listl of a mountina:: base and tank with outlet fitti na at the top. Con­
ta ined within the outlet fitting is the outlet check valve. Inside the 
tank il the inner shell and oi l baffle plate. 

e. The pressure control valve and oil economizer are connected 
by two external tube assemblies, compietin& the rotary compressor 
assembly. 

83. OPERATION. 

iI. Air Compr~ion (fia::$. 178 and 179). A. the rotor revolves, 
the lour rotor blades move outward and inward in re lation to the rotor 
!lXis, accordin&to the clearance between the rotor and the stator. The 
rotor blades thereby maintain constant contact with the stator. As the 
clearance between the rotor and stator lessens, the space between the 
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lA 1'0 32317-4 

f igu,e 178 ....... C,OII Section 0' Ai, Compresso r, Press .. re Control 
Vo/v., ond Oil Economil er - Side View 
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Figut. 179 - CtOH Sec-lion 0' ~jt Comp,.uot Rolot gnd SIOIOt 

b l&des is reduced. Air trIpped between the blade. is compressed and 
forced out of the st&tor through an escape port in the dome end plate. 
As the dearance between the rotor and stator increases, the splice 
between the blades, rOlor, &nd stator increases, forming a vacuum. 
Atmospheric preHure forces ai r through the intake passage. in the 
control valve and drive end plate, and into this space, where com­
pression takes place. 

b. CompreAliur Lubrication (fig. 178). Air pressure within the 
compressor, except a t the dome end plate air escape port, i. always 
lower than the air prelSure in the upper part o f the oil dome. This 
pressure differential forces the oil from the oi l lump in the oil dome, 
through an oil paslBge in the dome bearing cap. Oil is then forc:e-d 
from the be&ring C&P t hrouah the rifle drilled pIIlSagH in the rotor shaft, 
and through the rotor keyway to each end plate, where it ;1 impelled 
between the end plates, rotor, and rotor blades. H ere the oil not only 
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Figvra '" _ "'a moying Comp,a .. or "vlley, U.ing "vllar (4''''·2912} 

lubricat e-, but alto seals the chamben between the rotor blades and 
nator $0 that the air under compression doet not e.cape. The oil 
il carried with the compressed ai r, throu&h the air etocape port in the 
dome end plate, and into the oil dome. 

c. O il Eeonom iz.er (fi&- 178). A. the oi l-mined air it dischar&ed 
from the oil dome, it pa.s.ses int o t he oil economizer where t he oil is 
removed from the air by passin& the miIture throU&h a series of 
baffle. contained in the inner she ll. The air is then dillChar&ed t hrou&h 
the outer check valve located in the outlet fitting at t he top of the 
economizer. After the .ir passes the outer cheek valve, it &oet 
through a tube to the ai •• _rvoir tank, where it is stored. W hen 
the compresaor reaches Ihut-ol'f pressure and the dome and economizer 
are unloaded, the oi l which is accumulated in the economi~r it re­
turned to the oil dome. 

d. PreNn re Control Valve (fig. 178). The d iapbra&m in t he 
pressure control valve is at all times under reservoir tank air pressure. 
This pressure i. lTUIintained throu&h the air tube which connects t he 
tel' over the oil economizer to the pressure control valve. W hen the 
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Fig"''' 1'2 _ . , movi"g "r . .. ur, COlllrol Volve arKI ,,,1. , Ch. d : Valv. 

reservoir a ir pressure is raised to the preuure at which the control 
valve is set , it overcomel the compression of the cont ro l valve ~ing 
and the d iaphragm i. forced downward, causing the valve pilton to 
seat on the valve body insen, d osing the air inlet p8""ge, and cteat ing 
a high vacuum in the lower in let pa.age; then air compression is 
stopped.. The vacuum unbelances the dome re lief pilton, which 
m oves against the tension of the piston Ipring and allows the piston 
to Rat on the inaert , opening a by-pass. The by-pan pon it con­
nected to the oil dome through an air tube, which permit. the air 
pressure which i. held in the o il dome and economizer to diacha"e 
through the by-pa .. and a ir inlet passage. 

84. DISASSEMBLY. 

• • Compr~ •• o .. (fig. 180). 

( 1) CLAMP CoMPR!:SSOR tN VIS!:. Remove the two compressor 
mounting ltudl nearest the drive pulley end (studs have the locating 
flanges). C lamp the remaining two studs in the vise to hold com­
pre$$Or during disassembly. 

(2) DRAtN OIL. Remove oil filler p lug and oil drain plug. 

(3) R!:MovE CoMPRESSOR PuLl .. EY (Iig. 181). Unkrewadjult­
ing flange from pulley. R emove cotton pin, caste lla ted nut, and washer 
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Figure laJ _ Removing Oil fconomizer wi,,, Tee and Salety Valve 

• 

figure 184 _ Re moving Oil Dome 
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Figure '85 - Removing Oil Separator witlt Tube 

10 TOII SHAfT 00Mf 
END eM' 

• 

FIgure '''' _lIemoving Rotor Sltafl Dome End aea,i"" Cap 

from end of compressor rotor shaft, and pull pulley off with iear 
puller (4 1.P .2912). Remove Woodruff key. 

(4) R EMOV!: BOTH Alji: TUllES (fig. 182). Un!ICTew fittini nuts 
attaching ends of tubes. 

(5) REMOV!: PRESSURE CoNTROL VALV!: AND INLET C HECK 
V.ALVE (fii. 182). Remove two cap screws and lock washert securini 
valve to stator d rive end plate, and lift off pressure control valve and 
iasket. Use. small screwdriver between the check valve and seat 
t o lift out inlet check valve. ; 

17. 

0.;. ..• Iff"", 
UNIVE~\lTY Of CAlifORN IA 



TM 9·17868 .. 
OIDNANe£ MlINTENlNCI_ 'OWEI TllIN, TIACK, SUSPENSION, AND (QUI'· 
MENT fOi TllCTOI MS (lNTElNlTIDNll "lIVlSnl) 

figu,. 181 _ Pulling Dow. I Pin "am Stoto, Dom. End Plot. , 
U.ing Dow.I Pin Pull., 

'NO PO",' 

figure 118 - localing End Plole Pull., (41 ·P· 2901. 191J fa, R. moving 
Slolo, Dome End Plole, Roto" and Shofl Unit 

(6) R EMOVE 011 .. EcoNOMIZER (fig. 183). Unscrew four nu ts 
and lock washeT"J securing oi l economizer balie to o il dome. L ift .off 
oi l economizer and gasketl. 

(7) REMOVE 011 .. DoME (fig. 184). T ake out nine cap screws 
attaching oi l dome to Ita tor dome end. plate. Remove oi l dome and 
gasket. 
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Figu,e 189 - Itemoving Slolo, Dome End Plote, Roto" and Shalt 

SEAUNG SPRING 

BlADE SPJ:ING RING 

RETAINER 

MADE PIN 

..... , I" PO 323116 
flgll,e 190 _ Remaving Sealing Rings , Spting, and Spting Retain" 

(8) R E M OVE O IL S EPARATOR WIT H T UBE ( fig. 185 ). Unscrew 
t ube nut from fi tting in stator dome end plate. 

( 9 ) R EMOVE R OTOR SH AFT DoME E ND BEARING CAP ( fig. 186). 

R emove fou, machine screws a nd lock washers attachine: bearine: cap 
to roto r dome a nd pla te. 

'" 0.;.. ".Iff..." 
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lOO( NUT 

'''''' w"' .... 

.. .. 

fig u,e 191 - lte /eclSing locI! Wash., f,om 80U 8.oring lock Nut 

DOME fND PlATE 
.mo. 

fig u,e 192 _ Slolo, Dome End Plol. and Itolo' Shol, Disouembled 
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f igura 193 - Driving Rotor Sho', 'rom Sealing Rillfl Sp,"tg Collor 

(10) REMOVE STATOR DoME END PLATE, BEARING, R OTOR A s­
SEMSLY, SI{APT, AND SEA"" PARTS AS A UNIT. P ull two end plate 
dowel pins with dowel pin puller (fig. 187). Use II. copper wather 
¥. inch (1.0. x ~. inch 0.0) under dowel pin pulle r to protect the 
smooth surface on the end plate. Remove eight cap screws attaching 
end plate to stato r. Remove 'ix cap KTeWI and lock washerl attach­
ing sealing cap to stat or drive end plate and rea r cap and galket. 
Place end pia le puller (4 1-P -2907- 197 ) over end of shaft. and make 
secure to end plate with six cap screws (fig. 188). Turn puller 
Icrew and push out the end plate, bearin!!. rotor assembly, shaft, and 
seal parts 81 a unit from the stator (Iii- 189). NOTE : A.f Ihe ro lor 
i, withdrawn from the , 'atOl', the blade,. blade ,prin~" and pin, will 
fal/ from I he ro lOl'. ellre mu.st be eUIre ised nol to dllmllje in IIny 
mllnner t he mat in, 'UrillCoe' of the' end plate, lind stetor, ,III no ,edee" 
are uJed and thi, i, a melal-to-metel fleal. Any moll" or Jeratche, mllY 
result in air or coolant leek s. 

(11) DISASSEMBLE UN IT CoNSISTING OF STATOR DoME END 

PLATE. BEARING, R OTO R S HAFT, AND SHAFT SEALING PARn (fig. 192) . 

Remove all blades, springs, and pins from rotor. Pry between lIII!al­
ing spring coils, all around, and s lide sealing ring retainer with rubber 
ring and carbon ring off rotor shaft (fi" 190). Carbon ring is brittle 
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Fig ure 194 - Remo ving Sealing Nut with Wre nch /41 · W·3336·6Il'O) 

S,,"C~ DRIVE END P'lATE 

"N 

aA 1'0 3:13191 

Figure Ill'S - Stato r Drive End P/ote OifOuembl. d 

and will break if it is pressed against shaft when retainer is pried off. 
Rell!9!;e the lock washer from the nut securing the bearing to the 
rotor shaft ( fig. 191) , and remove the nut and washer. Press the 
rotor shaft out o f the dome end bearing. T he ro tor is a slide fit on 
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Figure 196 - Removing Cop and Diaphragm from Pressure 
Con'rol Valve 

the shaft, and can be ell~ily withdrawn. Drive the ro tor shaft from 
the lelil ing ring spring collar ( fig. 193). Remove bearing from stator 
d ome end plate, using a braS$ rod and hammer. . 

( 12 ) REM OVE STATOR DRIVE END P LATE BEARING. D rive bear. 
ing from end plate, with brass rod and hammer. 

( 13) REMOVE SEAL N UTS (figs. 194 and 195) . Using a special 
seal nut wrench ( 41-W -3336-690) unscrew seal nut from s tator drive 
end plate. Use two !f4- x I ¥e.-inch cap screw. to attach wrench to 
end plate. 

( 14 ) REMOVE STATOR DRIVE END P LATE (fig. 195). P ull two 
dowel pins from stato r drive end plate. using dowel pin puller (fig. 
187). Remove eight cap !!Crews attaching stator drive end pla te to 
sta tor, a nd remove stator drive end plate. , 

b. Pre8"ure Conlrul Vah·e. 
( I ) REMOVE DIAPHRAGM (fig. 196). Clamp base of valve body 

in a vise. Remove four cap screws and lock ' washers attaching d ia­
phral!;m cap, and remove cap diaphral!;m washer and diaphral!;m. 

( 2 ) REMOVE P ISTON ( fig. 198) . Un!!Crew piston guide from 
valve body, using piston guide wrench ( 41. W·3336·740) ( fig. 197), 
and lift out piston and compression spring. 
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Figur. 191 _ Re moving Pi,'on Guide w i,h P;,' on Guide Wre "d, 
(If ' -W-3336-7401 

(J) REM OVE VALVE Boov INSERT (Iig. 198) . Remove valve 
body insert snap ring from valve body, uling screwdriver. Pry out 
insert retainer lind in&erl. 

( 4 ) REMOVE DoME RELIEF VAL.VE (Ii&. 198). Loosen rel ief valve 
ca p lock nut , lind unscrew re lief valve Clip from body. Remove valve, 
insert, and compression spring. 

(S) REMOVE ADJUSTING SeIl!!:W (Ii,_ 198) . Measure d istance 
from adjusting screw and face of valve body. (This dimension wi ll 
be used la ter when in1talling.) Turn out adjusting screw from valve 
body. 

('. O il u onurnikr . 

( I ) REM OVE OUTER C HECK VA LV E DISK (Ii,. 199) . Clamp the 
oi l economizer bose in a vise. Unscrew the check valve spring guide 
from the outle t fitting on top of the oi l economizer tank. R emove 
spring guide, gasket, spring, and d isk. 

(2) REMOVE OIL EcONOMIZER TANK. Remove eight machine 
screws and lock washen ouaching tank to base, and lift off tank ( fig. 
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84- 86 

Figure 198 - P,essure Con'rol Va lve Disassemble d 

200) . P ry off tank sealing cup from base (fig. 201). L ift ou t inner 
shell a ssem bly ( fig . 202). If inner shell is t ight in base and inspection 
s hows pa rts to be in good condi tion . do not remove inner shell or 
baffle plate. 

(3) R EMOVE OIL ECO NOMIZER BAFFLE PLATE (fig. 202). R e­
move two drive screws allaching baffle plate to base. 

8~. ( :U:A,,"I~t;. 

1> . Clean all pa rts thoroughly wi th dry-deaning solvent, a nd d ry 
with compressed ai r. 

86. I J,"SI'Et:'nO J~ ,\ NU n f l'AlU (fill.. 180 ) . 
II. C:"'npr, · ~~"r. 

( I ) STATOR ANa E ND PLATES. Inspect stator bore and end plates 
for scores. If scores are prevalent. rep lace stator and end pla tes a s 
lin assembly. 

"7 
Or. . 1 ""'" 
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Fjgure 199 _ liIem o .. jng e hecl! Vol ... Pods 

(2) BEARINGS. Ch«k both rotor shaft bear;nK$. If looseness 
;s detected. replace bear;nK'. 

(3) BLADE$. Check blad~; if they show wear on the back fl a t . 
replace with new blades. Discard blade sprinKS and replace with 
new spnng$. 

( 4 ) O IL SEAL. Inspect sealing ring nut . If contact surface is 
scored or c racked. replace with new nut. Disca rd carbon sealing 
ring and rubber sealing ring. Replace with new. 

(S) ROTOR SHAFT. Inspect rifle drill ing in rotor shaft, and make 
sure passage is clear. 

(6) INLET C HECk VALVE. Inspect in let check valve. If spring 
11 broken. replace with new valve unit. 

(1) WOODRUFF K EY. Inspect special Woodruff key in rotor shaft, 
and replace if wear il observed. 

OIl 
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Figure 200 _ lIemovin" Oil Economi,er T",,,/I 

b. Prellllure Control \ ' lIh·e (fig. 198). 

( I ) PISTON ... ND INSERT. I nspect contacting surfaces of piston 
and piston insert. If they are scr9lched or show signs of leaking, re­
p lace with new parts. 

(2) S PRINGS. Replace broken springa. 

(3) RELIEF V ... LVE. Inspect relief valve, valve insert, and cap 
fo r damage; replace defective part. 

( 4 ) DI ..... HRAGM. I nspect d iaphragm for cracks or leaks. Replace 
if defective. 

• 
c, Oil Economizt'r, 

( I) INNER SHELL T his shell cannot be disassembled; therefore, 
flush out with dry-cleanin, solvenL Replace if damaged. 

(2) CHECK V ... LVE. Inspect check valve d isk and check valve 
.eat in oi l economizer tank fitting. Replace d isk or tank if faulty. 

(3) T ... NK SI!:"'L1NG CUP. I nspec t for scratches in sealing surfaces. 

• II • 

. , , 
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f igure 201 - Removing H oling Cup from Oil (conomi.rer l ose 

f igure 202 _ Removing Inner Shelf, 10*le Plote Removed' 
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(1) P LACE R OTOR ASSEMBLY IN STATOR. Assemble Ihe springs, 
pins. and blades to the compressor rotor. When installing the rotor 
blades, be sure thaI contact faces of the blades fo llo w the curved 
surface of the rotor. and that blades face in dire.:lion of rotation (fig. 
ISO ). This mlly be determined by ob!ierving the arrow on the outer 
face of the stator drive end plate which indicates direction of rotation. 
Pilice a rubber band or string around the circumference of the rotor 
to hold the blades in place when they are installed. Pilice the rotor 
assembly in the stator. and remove the string or rubber band. 

(2) ASSEMBLE UNIT, CONSISTING OF STATOR DoME END PLATE. 
BEARING, AND R OTOR SHAFT (fig. 192 ). Press dome end bearing on 
rotor shaft, and install retaining lock washer and nut. Tighten nut 
securely, and bend lock washer to engage notch in nut. Insert shaft 
through hole in stator dome end plate. and press bearing into pilice. 

(3) INSTALl. UNIT. CONSISTING OF STATOI( DoME END PLATE. 
BEARlNG, AND ROTOR SHAFT. Install key in rOlor shaft keyway. 
Push shaft through hole in rolor, tllking care t o line up key wilh 
keyway in rOlor. L ine up screw holes in end plate with those in 
dator, lind start the eight cap screws. Then drive in two dowel pins. 
T ighten the eight Clip SCrewS securing the end plate. 

(4) INSTALL SEAI.ING RING SPIUNG CoI.I.AR (fig. 203). InstaLL 
collar wilh collar sleeve. making sure to drive rollar solidly against 
shoulder of rotor shllft. 

(5) INSTAI.L SEAI.ING RING NUT (fig. 195). InstaLL sealing ring 
and sealing ring nut in sllltor drive end plate, T ighten nUl securely 
wilh seal nut wrench (41.W·3336·690 ) (lig. 194 ). 

(6) PI.ACE R OTOR SHAFT SEAI.ING PARTS ON SHAFT (fig. 190). 
Slide sealing spring, retainer, rubber ring. lind carbon ring on' shaft 
in their respective order. with Ihe spring against the spring collar. 
Make sure the lugs 0/1 the sealing relainer line up with the slots in 
the carbon ring. 

(7) INSTAI.I. STATOR DRIVE END PLATE. Slide stator drive end 
plate over rotor shaft and stllrt eight attaching cap screws. Drive 
two dowel pins into their respective ho les in end plate lind stlitor; 
tighten eight littaching cap SC rews. 

(8) INSTALl. DoME END BEARING CAP (fig. IS6 ). Set bearing 
cap in place on stator dome end pla te, and attach with four machine 
screws. 

(9) INSTALl. ROTOR SHAFT DRIVE END BEARING. Place ahout 
two tablespoonfuls of general purpose grease in the stator drive end 
plate and around the rotor shaft. and press the bearing into place 
with shielded side out. Set sealing cap with gasket in place on end ,., 

Or. .1 ""'" 
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SPRING 
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ROfOR 

-• 
ItA 1'0 323199 

figure 203 - InsloUing Sealing Ring Spring Collar on Rolor Shgl, 

o f stator drive end plate, and secure with six cap screws and lock 
washers. 

(10) I NSTALL Oll. SEPARATOR (fig. 185) . Screw tube nut int o 
fitting in st&lor dome end plate, making lure that oil separator unit 
is in a vertical position when tilthtenina;. 

( II ) IN STALL Ou. DoME (fii- 184). Set the oi l dome with i,,"sket 
on stator dome end plate and BUach with nine cap screws. TiKhten 
cap screws 5e(;ureiy, as dome is under air pressure during pumplni 
cycle. :' 

(12) INSTALL I NLET CHECK VALVE (fig. 182) . Set valve in 
stator drive end plate. 

(13) I NSTALL PRESSURE CoNT ROL VA LVE (fig. 182) . Set va lve 
and ga$ket on top of $tator drive end plate, ana attach with two cap 
Icrews and lock wa$hen. 

( 14 ) I NSTALL OIL EcONOMIZER (fig. 183). Set oil econom izer 
and gaske ts on top of oi l dome, and secure with four Itud nuts and 
lock washers. 

( 15) INSTALL B OTH AIR TUBES. Attach two air tubes to elbow 
fittings in pressure control valve and oil economizer base, and to t ee 
over oil economize!'. 

( 16) ADD L UB RICATING OIL. Insta ll drain plug in oi l dome, and 
fill the dome with o il to MFUL L ~ mark on filler plug dip st ick. T ighten 
filler plug finger.tight. 
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'iff"" 20<11 - '".tom,., ,,, .. rt In "reuuta Con'tol Valv. Body 

( 17) IHsToU .. L PUI.U;Y. Install Woodruff key in rotor sha ft. slide 
pulley on shaft a nd install washer, nut, and cotte r p in. Screw flange 
on pulley. 

b. PRN ure Conlrol V.h·e. 

(I) IHSTAI.L VAI.Vlt BoDV IHsuT (fig. 198). Sel valve insert 
in place- in valve body with Itep<ut-side upward. Insta ll insert re­
laine!" ring and with plui pie. into posit ion (ftg. 204). Place Inap 
ring in posit ion on top of retainer ring. 

(2) IHSTAI.L PISTON ( fig. 198). Set piston in valve body. Screw 
in cuidt', and tighten securely with piston cuide wrench ( 41-W -3336-
740 ) -' fil- 197). . 

(3) hfSTAl..L DIAPHRACM ( ft l- 196). Set diaphragm, diaphragm 
washer, and cap OY~ piston, and make secure to valve body by in­
ItaUina: four OIp acreWI and lock washers. 

(.) IrtnALL R~LI~" VALVE (fig. 198 ). Insta ll re lief valve, insert , 
and spring in re lief valve body. Screw cap assembly into valve body 
finler-tight. then hold cap and tichten lock nut. 

( S) INSTALL PQSSVR)!: RJ:CULATINC SPRING (fig. 198). Inl tall 
.pring in the valve body, and secure with adjusting screw. Turn ad­
jUltinlscrew in until t he distance from KI"ew to t he body face is equal 
to measurement made before adjusting screw was removed (approxi­
mately If, inch). NOTE: T here is no test to be rrntde on pres.wre 
control v.lve belore valve ;s installed on compreaor. 

, 
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r. Oil E ... onomi~r, 

(I) INSTALL TANK. Atta ... h baffle plate to base with two drive 
screws (fig. 202). Set inner shell in place on base. Place sealing cup 
o n base (fig. 201). Place tank in position on base, and attach with 
eight machine screws and lock washers (fig. 200). 

(2) INSTALL CHECK VALVE (fig. 199) . Place check valve disk in 
outlet fitting o n top of oil economizer tank. . Assemble spring and 
gasket to spring guide, and screw it into outlet fitting. 

88. TEST. 

a. }lefore Inetalling. Rotate air ... ompressor shaft and check for 
freeness. It should turn without binding. 

b. After Installing. Run engine at 600 to 700 revolutions per 
minute and pump air tanks to shut-off -pressure (95 to 100 pounds). 
Operate towed-load brake and service clutch pedal unti l air presSur~ 
drops sufficiently to cause the compressor to again start pumping. 
Difference between cut-in and cut-out pressure is 15 to 20 pounds. 

89. ADJUSTMENT. 

a. In event the cut-out pressure IS above or below 95 to 100 
pounds. remove pressure control valve from compressor, and adjust 
control valve spring adjusting screw. Turn adjusting screw clockwise 
to raise cut-out pressure, and counterclockwise to lower cut-out pres­
sure. One full turn of the adjusting screw changes cut-out preS$Ure 
approximately 5 pounds per square inch. 

• 

Section III 

SAFETY VALVE 

Description 

Disassembly 

Cleaning and inspection 

Assembly .. 
Test 94 

90. f)[!'iCRIPTION (fig. 205). 

u. The safety valve is a spring_loaded, ball-seating valve which is 
set to relieve pressure in the air system at 172 to 178 pounds in event 
pressure control valve fails to perform its function. The !lafety valve 
screws into the inverted tee. which is directly over air compressor oil 
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figura 20.5 - Crou.-JKI;on 0' Sa'ary Vcr/v. 

TM 9· 17868 
90- 92 

economizer (Iii- 183). The safety valve can be held open manualLy 
by liftinl up on exposed end of valve stem. 

91. DlSA.SSEMBlY. 

s. Remove V.h'e Stem A&lIemhly (fig. 206). Clamp safety va Lve 
body in a vise. Unscre .... valve stem assembly with lock nut from valve 
body. The lock nut is teCured to stem by a small st8king pin. If it is 
neceuary to adjust the valve, the pin Ihould be removed 81 fo llows: 
Center punch the exposed head of staking pin which is located in lock 
nuL Drill out locking pin with ~ 4-inch diameter drill . 00 not drill 
deeper than %2 inch. 

92. CLEANING AND INSPECTION (iiI_ 206). 

soo Clean.1I parta of safet y valve with dry-cleanin& IIO lvenl. O ry 
with c:ompresled air. 

b. Inspect ball seat in valve body. H seal is not smooth 9nd free 
from aera tchH or other marks, replace with new body. 

e. Inspect valve Item auembly. If .prine il broken, ban is loose 
on stem, or ball face is not Imooth and fl"ee of scratches, replace with 
new valve . tem assembly. Exhaust hole in top of sprine retainer must 
be open. 

'95 
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RA PO 323202 

f igure 206 _ Safety Valve Stem Asse mbly Removed from lody 

. 
9:1. AS:'!i ~:~l1nx 

u. Sere'" aafel Y va lve Slem a~bly ;nlo valve body, and tighten 
lock nut. If staking pin has been removed. turn lock n ut up on safety 
valve stem assembly, and sere", Item assembly into valve body. Con­
nect va lve body to an air system "'hose pressure can be railled to 
a maximum of 180 pounds. Ai. system m .... t be equipped "'ith a n 
accurate gage to reiister air pressure applied on safety valve. Apply 
air pressure to safe ty va lve, a nd set valve to re lieve pressure at 172 
to 178 pounds. Then. tighten lock nut against valve body. R echeck 
valve settiT13- Use soap solution to c heck for leaks. M ake a center 
punch mark in m idd le of one of the flat faces o f the loek nut. Drill a 
y, s-inch diameter hole, ~b-inch deep. thrOUih lock nut. Inllert stak _ 
ing pin in drilled ho le. and stake it in place with a center punch. 

, .. 
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94. TEST. 

TM 9· 17868 
9.4- 98 

a. Connect ~fety valve to air system whose pressure is at least 
180 pounds.. H ave air pressure gage in system to register air pressure 
on valve. Valve should not leak below 172 pounds air pressure, and 
should relieve pn~$sure at 172 to 178 pounds. 

Sedion IV 

AIR RESERVOIR TANKS 

D escript ion 

Cleaning and inspection 

R epair 

Test 

9:>. DESCHIPTIO;'ll (fig. 207). 

95 

" 
97 

98 

a. Two identical air reservoir tanks are located in the approximah: 
center of the vehicle. and aTe mounte<! to the two frame side channels. 
Both tanks are of welded steel construction, cylindrical in shape. and 
have a steel bracket weide<! to each end for mounting purposes. Three 
tapped holes are provide<! in each tank for connecting inlet and outlet 
air tube sleeves and drain cock. 

96. CtEANING AND INSPE(.TION. 

II. Place a quantity of dry<leaning solvent in tank. and snake it 
v igorouslr until inside surface is clean. T hen drain and blowout with 
compressed air. If the tank is eilcessively rusty, replace with new one. 

97. REPAIR. 

a. Leaks in tanks can be repaired by welding. If mounting brackets 
become loosll from tank, weld them back on. • 

98. TEST. 

a. T est tank under water with 200 pounds per square inch aIr 
pressure. B ubbles will indicate air leaks. 
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"'" _ _ INLET AND O UTLET SLEEVES __ 

DRAIN coo: 
•• .... 1'0323203 

f igur. 207_ A ir Re, e rvol, rod 

Section V 

VALVES AND COUPLERS 

Ena:ine dutch shift ing valve 

Clutch brake application valve .. . . ... " ... .. 
Air and elec tric brake control valve 

Two-way valve 

One-way valve . . . . __ ...... . 
Shut-off cock, ..... _, --- .... , .. " 

• 
D rain cocks .. _ ... _ ...... _,._. 

T railer air brake hose assembly and coupler. 

Clutch shirt ing and clutch brake power cylindert ........ .. .. . __ _ ._ 

Electric brake controller power cylinder ... , 

Low pressure indicator switch ,., 

99. ENG INE CLUTCn SHIFTING VALVE. 

" 100 

10 1 

102 

103 

104 
l OS 

106 
107 

108 

109 

It. Oe8f' ril' lion (figs. 208 and 209). This is a follow-up type 
valve which is connected in to, and i. pIIrt of, the Jinbge between 
cLutch pedals and cLutch $hifting lever. It is loca ted directly in back 
of cLutch selector unit below d river's seat. The valve contro ls t he 
applicat ion of compressed a ir from air reservoir tann to cLutch power 
cylinders which operate cLutch. In case of a ir fai lure, the valve serves 
II. a mechanical link in the contro ls for shifting cLutch manually. A 
.ingle va lve body contains the valve actuating mechanism, a lso two 
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CYUNOER ItOSf 
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• 

• 
tA P'O 20332 

flgvr. 2()j _ Clutelt SMiting Valv. wltlt CannKflng Ai, HOM, 

• 

inlet va lves and two exhaust valves t hat are identical Two inlet valve 
poi t:o are connected by a common external tube, which il in turn con­
nected to air tankl. Each outlet valve port is connected by an air 
tw.e to a dutch shifting power cyl inder. T he exhaust port i. located 
in the center lide of va lve, and il connected by an elbow fittilt.lt to a 
hose whoH outlet end i. located in back of driver'. lleat. One end of 
valve body i. threaded for a yoke, while t he opposite end i. provided 
with an actuating .haft tila t is also threaded for a yoke. The yokes 
are uted to connect the valve to a lever at each end Connected to the 
end of the actuatina: lhaft, which i. inside dutch shiftina: valve body, 
i. an actuatin, lever that operate. two air inlet and two air eIhalUlt 
valves. 

b. O per a tion (fia:. 209). The dutch . hiftin, valve i. suspended 
in the linka,e between dutch pedal. and clutch .hiftin, lever. W hen 
a ir preslure i. up to normal, and llervice clut ch pedal i. plUlhed down, 
it moves t he actuatilt.lt lever .haft which i. attached to the actuatina: 
lever located inside the clutch .hifting valve body. W hen the actuat­
in,lever it moved up within the valve body, it opens an inlet and an 
eIhaust check valve. Openin, the inlet valve a llows air pressure from 
air reaervoir tanks to flow to one of the clutch shiftil1i power cylinders. 
Openin, the exhaust valve allow. air to exhaust from the other dutch 
shiftina: power cylinder. The amount of air admitted to power cylinder 
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Figure 209 ..:.. C'o .... MCfio .. of C/ukll SJliffl .. VaIn 

is proportionate to movement of service clutch pedal, due to tbe follow_ 
up characteri st ics o f valve. When movement o f lervice clu tch I=! .fa l 
is stopped. valve act ion reacta, and both inlet and uhaust ... a lvn dOle, 
causing clutch Ihifting valve to balance or hold in th is poaition unt il 
{urther pedal movement takes p lace. W hen service clutch pedal i. 
released. the opposite leet ion of t he clutch 'shiflin& valve function ... 
Bnd air pressure i. applied to the other clutch. shifting power cylinder 
which was exhaustin1/;. T he power cylinder whiCh w .. r«eivin, air 
pressure will now exhaust. The action of one-half of t he clutch shift . 
ing vaLve i. identical to the action of the opposite half, whic h. permits 
it to function in ei ther direction as de.cribed above. In event o f a ir 
flli lur"', the actuat ing lever will contact dutch Ihiftina v.lve body 
direct. and thus mllke. mechanical link between the two yoke .. 

~, OiSIUI!leI1.hle, 

(1) REMOVE H OSES (fig. 208 ). Clamp valve in viR, and remove 
both low-range and hiah-ranae power cylinde r hoses. R ",move e:I'­
hau!l hose from e"haust hose ",Ibow, and unlC1'ew e lbow from lide o f 
valve. 

(2) R EMOVE YOKES (fig. 2 10). ' «"sen lock nuts, and remove 
both upper and lower yok", .. 

.00 
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iJf'f'f:t VOICE WITH lOCk HUT 

au,," 
"''''"'' VAlVE 

'Nm 

'OK' lOOC NUT 

.ou 

lA I'D 323205 

figtJf. 210 - I"f.t Tube ond Yokes Remov.d 
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S'''NG 

VALVE SEAT 
WITH GASKET 

dill INLET PISTON 
U - WITH CUf> 

EKHAUST CHEa: 
__ VALVE 

SPRING 

--OUTlET ADAPTER 

IIA I'D 323206 

,ii/ut. 211 - 'nl., and bhau.' Val". Part. R.ma"ed 
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t 

LEVER SHAFT 

ADJUSTING 
SaEW 

'AL V,',. BODY 

LEVER 

ACTUATING 

SET SCREW 

INSPECTION PlUG 
WITH GASKET 

l~' ____ - ACTUATING LEVER TO 8 SCREW SHAfT 
R.A PO 323207 

figure 212 - Aodual;ng te .... r and Shaft Removed' 
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(3) REMon; INLET TUBE (lig. 210) . Remove inlet tube bolts 
and washers attaching inlet tube lit each end. 

(4) REMOVE INLET CHECIt VALVE (fig. 211). Clamp valve body 
in vise with actuating lever 5haft down. Unscrew inlet adapter with 
g8sket from inle t valve seal, and remove valve spring and in let check 
valve. 

(5) REMOVE INLET PISTON (fig. 211 ). Unscrew inlet valve $eat 
with gasket from valve body, and remove inlet piston with cup. 

(6) REMOVE EXHAUST CHECK VALV& (fig. 211). Unscrew outlet 
adapter with gasket from valve body, and remove valve spring and 
exhaust check valve. 

(7) REMOVE OPPOSITI!: INLET CHECK VALVE INLET PISTON AND 

EXHAUST CHECK VALVE. Redamp valve body in vise with 8ctuating 
lever shaft up. Repeat operations in steps ("), ( 5), and (6). 

(8) REMon; ACTU~TING LEVER INSPECTION PLUGS (6g. 212). 
Remove plug with gasket from each side of valve body. 

(9) REMOVE ACTU~TING LEVER (fig. 212). Insert safety screw 
wrench <-o/i s-in. } through inspection plug holes, and remove set screws 
from both ends of actuating lever. Insert screwdriver through inlet 
port holes in valve body, and remove two adjusting screws from ac­
tuating leve r. Insert scr"wdriv"r through yok" thr..aded hole in valve 
body, and remove actual;ng lever to shaft screw and lock wilithers. 
Slide actuating lever out o f valve body through inspection plug open­
ing. 

( 10 ) REMOvE ACTU~T1NG LIi:VER SH~FT (6g. 2 12 ). Remove boot, 
and pull shaft from valve body. 

d. Clean and In8l'ed. Clean 0111 parts thoroughly with dry-clean­
ing solvent. Dry with compressed air. Inspect for worn parts, and 
replace where needed Renew aU chKk valves as a unit which show 
insert damage. Inspect rubber boot for eracks or holes, and replace 
if defKtive. 

e. A88emhle. 

( 1) INsT~LL ACTU~TING LEVER SH~FT (fig. 212). Clamp valve 
body in vise, and insert actuating lever shaft in valve body with cross­
hole in shaft in line with inspection plug holes. 

( 2) INST~LL ACTU~TING LEVER (6g. 212). Insert actuating lever 
through inspection plug hole, and through cross-hole in shaft. Insert 
actuating lever to shaft screw and lock washer through yoke threaded 
hole in valve body, and install it into actuating lever a~d shaft. 
Tighten secur"ly. Insert adjusting screws through inlet port holes in 
valve body, and screw them down tight on actuating lever; then turn , ... 

.-. Qoi.v, .1 ""'" 
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1----,----- m' "-- --
'" 1---'. --~I --' "---

aUTQi SHlmNG 
VAlVE 

Uf'l'El YOKE 

""" 
EXHAUST HOSE 

""OW 

IA 1'0 323271 

Figur. 214 - Yoh J.dlus' ma,,' of C/u'eh ShU';ng VClI". 

t hem back two turns. Insta ll set screws i" both ends of actuating lever 
with safety screw wrench, but do not tighten screws. 

(3) INSTALL eRECt!; VALVES IN I NL U SEATS ( Ii;. 211). C lamp 
la rge hex end of inlet valve sea l in vise. Insert inlet (heel< valve and 

'" 
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spring in seat, and securely screw in t he inlet ada pter with gasket . 
R epeat procedure for second in let chKk valve. 

( 4 ) INSHLL INLET PISTONS ( fig. 2 11 ). P lace o ne inlet p iston. 
in inlet port hole in va lve body wit h lip of sealing cup facing out. In_ 
stall inle t valve seat assembly and gasket, and tighten securely. Re­
peat procedure for insta ll ing second inlet piston. 

(S) I NSHLL EXH.o,UST C HECK V ... LVES (fig. 211). Place exhaust 
check valve and spring in outlet port hole in valve body. I nstall outlet 
adapter and gasket. Tighten sKure ly. Repeat procedure for in­
stalling second exhaust check va lve. 

(6) INSTIILL YOKES (fig. 210). S<::rew lower yoke and lock nut 
in to valve body. and upper yoke and lock nut into actuating lever 
shaft. D o not tighten lock nuts until yokes are adjusted. See sub­
paragraph f (2) . 

(7) INST"'LL ACTU.o,TING LEVER INSPECTION PLUGS. NOT E: 
Belore assemblinA ac lua/inA lever inspection plu~~ to valve body, the 
clutch ' hi/tins valve must be adjusted as covered in 5ubpara4raph J. 
install inspection plug and gasket to each side of valve body. T ighten 
securely. 

( 8 ) INSTALL INLET T UBE (fig. 210). Attach inlet tube to in let 
adapter at each end of valve body by installing in let tube bolts a.nd 
washers, 

( 9 ) INSTALL H OSES (fig. 208). Clamp valve in v ise. and insta ll 
low-range and high·range power cylinder hoses to outlet plugs. Attach 
exhaust hose elbow to th readed exhaust port at side of valve. 

r. AdjU81. 

(I) AOJUSTING SCREWS (fig. 2 13 ). Install o ne actuat ing lever 
inspection plug. Turn va lve over. and inser t screwdriver in inspection 
plug hole in side of valve body to turn actuating lever adjusting screw. 
Turn adjusting screw so that when actuating lever shaft is moved to 
where adjusting screw head just contacts the in let p iston, a. O.O I().inch 
th ickness gage can be inserted between actuating lever and exhaust 
check valve pin end. W hen adjustment is correct. t ighten set screw 
securing adjusting screw. R epeat t his operation for second adjustinlil: 
screw. 

(2) YOKES (fig. 2 14 ). Screw lower yoke into valve body unti l it 
measures 5 inches from center of exhaust port on s ide of valve body 
to center of pin holes in yokes. T igh ten lock nut. S<::rew o ther upper 
yoke into actuating lever shaft until it measures 5'1. inches from center 
of exhaust port to center o f pin holes in yoke when square edge of 
groove in actuating lever is alined with end face on valve body. 
T ighten lock nut. Check by measuring distance between centers of , .. 

Dr, ,I<. 
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f igure 21:5 _ Clutch 'rolle Appf/cotjon Vo'v. 

pin hole. in yoke. when Iquare ed,e of ,roove in actuatin, lever i. 
alined with end face of valve body. T his distance .hould be 10% 
inches. P lace boot over .haft and valve body. 

I!!. Teet. 
( 1) Alter valve is in.talled in vehicle, pump up air tanks to shut· 

011' preaure. No leaks should appear around valve when tt'Sted with 
_p tolutioTL 

(2) Operate service clutch pedal, and observe action of power 
cylinden when operatin, ena:ine clutch. 

100. CLUTCH BRAKE APPLICATION VALVE. 

a. Dncript lon (fia:$. 215 and 216). 
, ( 1) The clutch brake application valve i. mounted to the left .ide 
of clutch .elector unit houlin, that i. located below driver' • .eat. I t i. 
a manually operated air valve, and works oft clutch control.. The 
valve COI.ai.tl of an upper and a lower body which are held toa:ethlllf" 
by fout machine screws. The lower valve body contain. the actu.atin, 
mechanism, and the upper valve body the air cont rols. The actuatini 
mechanism includes an operatini shaft that has an adjust;na: Ctlp screw 
with lock nut at one end, and a fi na:er at the other end. The finilllf" 
iac att.ched to the operatini shaft by a cap lCfew tlnd lock washer, and 
elrtends up into the upper valve body to actuate the inlet and eJ:haust 
valves. A compression .pring returns the operatini .btlft to the of[ 
poIition. 

(2) The air controls, contained in the upper valve body, include 
an eJ:baust va lve on one .ide of the operatin( .haft finier and an 
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v 

A-VALVE SPRING 
a-f){HAUST VAL Vf 
C-UPPER VALVE BOOV 
D--P1STON ADJUSTING SCREW 
E-ACTUATING PISTON 
f-PiSTON CUP 

O-<:UP .~";~NG;;., ~NLETE, 

• ':---~OH 
N--J!£TVRN SPRING 
o-tOWfR VAL vt 8QDY 
I'-EXHAUST PORT 
Q--fINGfR SCREW 
1-f"INGEI: 
5--OI'fRATING SHAfT 
, l OOT 
u-lQC1l( NUT 
V- ADJUSTING SCIEW 
W-OUTlET P\.UG 
X-SCREW P\.UG 

lA I'D 323210 
'i,u,. 216 _ C,oll·HCtion of Cluf," .tob ApplinrtJon Voln 

actua ting piston and inlet va lve on the o ther .ide. Tbe actuIotinc piston 
is equipped with a cup with lockina rina which preventa air lee.bge. 
Inlet and exhaust valve tprinp retum the valve unru to their .eats. 
Thew .-print. are he ld in place by an inlet and an outlet plug:. The 
inlet and outlet plup, as well 8. the inlet valve _to are _led by 
aasket.. A lICrew plua with ,aRet da.ea the drilled pa.aa:e in the 
upper valve body. 

b. O~ration (fia:. 216). 
( 1) As the service dutch pedal i. deprel'pd to diaena:q8 the dutch, 

a leries of three levers on the aide of the dutch selector unit houIinc 
move to exert pressure on the head of the adjultina: acre.". in the valve 
operating shaft. This preuure moves the operatina: wIt Mckward 
into lower valve body, comprHling the return .prina:. The operatina: , .. 
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"gur, 211 - Upp., Valv •• aefy S.,.chol,cf ,_ Lo.et' Vow. .ady 

lOOT 

FlI"GEIt I LOWER '-........! VAlVE IODY 
RETURN ~I~IQ 

PlUG 

~\ 
FINGfII Kkl'#( 
WITH WASHfII$ SPRING 

U flO 323212 

,I,,,,,. 2" - '_'f v .... Ii .., Dltaz22"'Wlli 

wft fina;eI" D"IOVa Iuockward with the '''-ft. IltId .1I0ws uhalat v.lve 
to _to The fina;er .Ito mOVft actu.titll pilton lind inlet ""Ive back­
wud, untefItin, inlet valve. The compi nEd .ir will then flow from 
retlervoir tank .. throulh inlet piu&. pIIlt inlet valve, .nd throu,h outlet 
p1ua: to dutch btake power cylinder. Thi. compre..ed . ir appliez 
the dutch brlke, which atop. the tr. namiaion le.r tnin durin, lear 
lhiftinc Opel'tiona. 

(2) After lear Ihiftilll ;1 completed and RrVict! dutch ped.1 ;. 
relee'ld to enp,' the dutch, three leven on the aide of clutch e lector 
unit hoUIina move in oppoeite direc:twm and . Ilow vllve Openlting 
abaft to return to the off poeition. In to dotna:. the inlet v.lve 
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Figur. 219 - Upper VCl I". Body DiSCIu e rnbl. d 

seata, dOlling off air pressure to power cylinder, and the e"hau:rt va lve 
unseata, permitting applied air pressure from c lutch brake cylinder to 
escape past e"haust valve and out exhaust port, into atmosphere. The 
dutch brake will then re lease. 

c. Di8a8~mhle. 

(1) REMove; OUTl.e;T ELBOW AND INLET CONNECTOR (fig. 215). 
Unscrew elbow and connector from plugs. 

(2) SEPARATE UPPER VALVE Boo ... FROM LoWER VALVE BoDy 
(fig. 217). Remove four machine screws and lock washers attaching 
upper body to lower body. 

(3) D ISASSEMBLE LoWER VALVE Boov UNIT (fig. 218) . Clamp 
valve body in a vise. Remove return spring plug and return spring. 
Loosen lock nut and remove cap screw from operaling shaft. Remove 
rub~r boot from lower valve body and operating shaft. Remove 
finier screw, flal washer, and lock washer attaching finger to operatini 
shaft. Remove finger, and pull operat ing shaft from lower valve body. 

(4) RJ!: MOVE INLJ!:T VALVE (fig. 219). Clamp upper valve body 
Ifl vise. Unscrew inlet plug and gasket from inlet valve seat. Pull 
out valve spring and inlet valve. Unscrew valve seat and gasket 
from valve body. 

(5) RJ!:MOYE EXHAUST VALVE (fig. 219). Unscrew ' out let p lug 
with gasket from upper valve body. Pull out valve spring and exhaust 
valve, 

(6) RJ!:MOVE ACTUATING PISTON ( fig. 219) , Insert a small punch 
through outlet port, and force actuating piston assembly out thro'1gh 
inlet port. 

(7 ) DISASSEMBLE ACTUATING PISTON. T ake special care not to 
scratch the piston. If inspection shows parts to be in good condition, 
do not disassemble piston. Detach piston cup locking ring. and with. 
draw piston cup with ring from actuating piston pin. Loosen piston 
adjusting screw lock nut. and unscrew adjusting screw from piston. 

( 8) REMOVE SCREW PLUG. Remove screw plug with gasket from 
drilled passageway in upper valve body. 
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d. Clean and In8p«1. • 

( 1) Clean all parts thoroughly with dry-cleanin, IKIlvent. Dry 
with compl'esse<i air. Make lure all air palllBlH in valve bodies are 
o .. ~ 

(2) Replace all plullaskets with new ,aRet&. 

(3) Inspect inlet and uhaust valve seats, also piston cup and 
piston for wear, scratches, or distonion. Replace if any of these imper­
fections are prevalent. 

e. Auemble. 
(1) Dip atl parts in clean enline oil, and permit excess oi l to drain 

off before assemblin,. 

(2) ASS!:)'(8L~ ACTUATING PISTON UNIT (ti,. 2 19). Assemble 
adjustinlscrew and lock nut to actuat inl piston. Using a micrometer 
calipen ( 41-C-307). set adjustin, ICreW to mea.ure 1.090 inches from 
end of piston pin to head of screw (tia. 220). T ighten lock nut and 
recheck measurement. Place lockin, nn, over recessed section of 
piston cup, and slip piston cup over piston pin with IKIlid end of cup 
alainst piston. 

(3) INSTALL ACTUATING PISTON UI'IIT (fia. 2 19). Intert piston 
in upper body inlet port, and into smaller bore with adjustinl .:feW 
toward center of body. 

(4) INSTALL INL~T VALVE (fi&. 2 19). Place aasket over threads 
of inlet valve seat, then screw seat into body and .tighten. Place inlet 
va lve into inlet valve seat with pin partion through hole in bottom of 
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Figur. 221 - Air and flKfrl~ Ira" Control Va"'. 

we"'t. Set v_lve aprina into deprell~d section of valve. Screw inlet 
pluC with cuket into valve weat and t ichten. 

(5) Iff STALL EXK.\UST VALVL(fi£. 219). Place exhaust valve in 
outlet port with pin throuch hole in bottom of bore. Set v",lve Iprinc 
in depressed section·of va lve. Screw outlet pll1l with casket into valve 
body ",nd tichten. 

(6) ASSEMBLE Lo~a VALVE BoDY UNIT (fi£. 218). Tum ad­
justinc acrew and lock nut into end of operatina shaft ne_relt boot 
reeea. NOTE : Do nof t;~hten lock nuf, a.llldjustinl ........ ew will Nve 
to be tKl; usted later. Insert shaft into unthreaded end of lower body 
with IIdjUitinC .crew end out. Intert fincer IICrew with flat washer 
and lock washer in hole in finKer, and set finCer in position acainlt end 
of operatinc lhaft. Install fincer .crew to securely attach fi nger to 
shaft. Insert return spring into threllded end of lower body. Then 
acrew in return sprinc plUi with iasket and tiihten. Install boot over 
operating shaft and lower valve body. 

(7) INST .... LL Upna Boov TO LoWER BoDY (fi£. 211). Plsc:e 
two bodies tClethet" with operllt ini finger of lower body e:.tending 
in to center opening of upper body. The outlet plug must be on tbe 
.. me side of v. lve a. oper.tint IJhaft. Inltall four m.chine acrewl and 
lock washera attaching bodies tClether and tiibten. 
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(8) INSTALL 5cuw PLUG. I nstall.crew plua; in threaded end of 
d rilled port in upper v,lve body. 

f . Adjuat. Push operat ing shaft into valve body, and let it snap 
back, to be lure it comn back against stop. T urn adjusting ~""w in 
operating lhaft until d iltance from head of KreW to head of return 
spring plu, at opposite end is S¥. inches (fii- 2 15 ) . Tiihten lock nut, 
and recheek dimension. 
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lOi. AIR AND ELECTR IC HRAKE CONTROL YALYE. 
a. Del!.eriplion (fig. 221). This valve is used to apply the a ir or 

electric brakes on the towed load. One section of valve is actuated by 
foot control, and the other by hand control. It is mounted to the 
steering lever ratchet , and is connected to the controls by linkage. The 
valve housing has two chambers: one which houses the air actuating 
valve and air metering parts, and the other which houses the ellhaust 
valve and plunger. A cover seals the upper portion of the valve 
housing, and carries the actuating mechanism. 

h. Operation (fig. 222). 

( I ) There are three port openings on the side of the valve housing. 
The lower opening, which is the inlet port. connects with the air mani· 
fold and Qir reservoir tanks. The middle opening, which is the outlet 
port, connects with the towed·load air brake system and electric brake 
controller power cylinder. T he upper opening, which is the exhaust 
port, conneets with an e llhaust tube whose outlet is under the cowl. 

(2) When the inner thumb bUllon on the right steering lever is 
depressed, the upper shaft in valve cover rotates and moves the rocker 
arm . . The adjusting screw end of the rocker arm raises and allows the 
ellhaust valve to close. At the same time, the opposite end of the 
rocker arm moves downward with the plunger and piston, and opens 
the actuating valve. This allows compressed air to go through the 
outlet port, thereby applying towed·load brakes. Air pressure is 
metered manually by operator. H e may apply, hold, or release, any 
amount of air pressure for desired deceleration by actuating hand con­
trol button on right steering lever. When the thumb button on steering 
lever is released, the rocker arm in the valve moves, allowing plunger 
and piston to move upward and close the actuating valve. At the 
same time, the adjusting screw end of the rocker arm moves down. 
ward and opens the ellhaus! valve. Then the applied air pressure in 
the towed·load brake system escapes past the ellhaust valve and out 
through the ellhaust port, and the towed·load brakes release. 

(3) When the air and electric towed·load foot brake pedal is 
depressed, the lower shaft (camshaft) in the air and electric brake 
control valve is rotated, and its cam forces the metering spring plunger 
downward. This relieves the upward pressure of the plunger on 
plunger rocker Qrm, and Qllows the ellhQust valve to close. The actu­
ating valve opens; compressed air goes past the actuating valve, through 
the outlet port, and applies the towed-load brakes. The air pressure 
which is applied to the towed-load brakes is also ellerted agQ;nst the 
plunger piston, tending to force the plunge~ and piston up, and com­
pressing the metering spring. At the same time the actuating valve 
is allowed to close. This construction in the air and electric brake 
control valve meters the air pressure to the towed-load brakes so that 
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IIgura 22" _ Air and fledrle 810lta Control Vo/"a DI.a •• ambled 

a Ireater air pressure il ellerted to the towed-load brakel al the brake 
pedal is pushed further down. 

1'. DieaQl':mble. 

( 1 ) REMOVE V " LVE COVl!:tt FROM V"Lvr; H OuSING (fil- 223)_ 
Remove four ClIp screws and lock _shers attaching cover to haulinl, 
and remove cover and gasket. 
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. V',lYE SPIl' NGS 

VALVE SPRING 
' WOS 

WITH GA.SlCETS 

figu,. 225 '_ AI, and Elect,ic I,alc. Conlro' Valve Hovsing 
Di ...... mb' ... 

(2) R EMOVE F OOT AND HAND LEVI:RS ( Ii" 224 ). Loosen nuts 
on cap screw. c1ampinc lever. to shaft., and remove leven. Pull 
Woodruff ittys from IhaftL . 

( 3) RZMovE CoVER PLUG WIT H GASKU ( 6" 224). 

( 4 ) RZWOVE CAWSHAI'T (6" 224 ) . U nscrew camshaft nut with 
seal from valve houlina: cover. M ove camshaft outward until small 
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end of shaft pulls out of inner bearing, then tip shaft downward and 
remove it from cover. 

(5) REMOVlt ROCQ:R ARM SHAFT (fig. 224) . Unscrew rocker 
arm shaft nut with seal from valve housing cover, and pull shaft oul 
of nut opening. Rocker arm will then drop out of cover. 

(6) REMon EXHAUST VALVE PLUNGER AND GUIDE NUT (fig. 
225). Clamp valve housing in vise, and remove guide nut and plunger. 

(7) REMon PLUNGER AND PISTON ASSEMBLY (fig. 225). Re­
move metering spring plunger guide nut and metering spring plunger. 
Pull out pluolter and piston assembly with metering spring, and lift out 
return sp!'ing. 

(8) DISASSEMBLE PLUNGER AND PISTON ASSEMBLY (fig. 225). 
Clamp metering spring guide portion of piston in a vise, and remove 
piston sealing cup spreElder nut and lock wElsher. Pull cup spreader 
and piston sealing cup from plunlter. 

(9) REMOVE EXHAUST AND ACTUATING VALVES (fig. 225). 
Clamp valve housing in vise , and remove actuating and exhaust valve 
spring plugs and gaskets. Lift out valve springs and valves. NOTE: 
Actuati", and exhaust valves, sprin,s, and plu,s are identiCllI. 

d. Clean and In8PffI. 

(I) Clean all parts thoroulthly with dry-cleaning solvenl. Dry 
with compressed air. 

(2) Inspect all parts, and discard those showing eltcessive wear. 

(3) Discard all gaskets and replace with new. 

e. Ae&emhle. 

(I) LUBRICATE PARTS. Lubricilte all moving parts including 
springs with clean engine oil before assembling. 

(2) INSTALL ACTUATING AND EXHAUST VALVES (fig. 225 ) . 
Clamp valve housing in a vise. Insert actuating and exhaust valves 
and springs, Install valve spring plugs and new gaskets. 

(3) ASSEMBLE PLUNGER WITH PISTON ASSEMBLY (fig. 225). 
Clamp metering spring guide portion of piston in a vise, and install 
sealing cup on plunger with lip facing away from piston. Install cup 
spreader, lock washer, and spreader nut. Tighten securely. 

( 4) INSTALL PLUNGER WITH PISTON ASSI;':MBLY (fig. 225). l nser! 
return spring, plunger with piston, and metering spring in valve 
housing. Install metering spring plunger and guide nut. 

(5) INSTALL ROCKER ARM SHAFT (fig. 224). Place rocker arm 
in va lve housing cover, and install camshaft. Install shaft nut with 
R.C 

(6) INSTALL CAMSHAFT (fig. 224). Insert camshaft into housing 
cover through opening in base, and let shaft project through shaft nut 
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openin,. Locate inner end of camshaft in inner belll'inc. and inatal1 
ahaft nut with teaL 

(7) INSTALL CoVJ:lt TO H OUSI NG (Ii,. 223). Place puet and 
cover on top of valve housin,. and teCUl"e with four e.p 1ICrew. P1d 
lock washen. NOTE ; I t is neo;:eI&Vy to Itdjuft valve before i_alii", 
cover plu, with .Mket. 

(8) INSTALL FOOT AND HAND CONTROL LEv&RS. Place Woodtuft' 
keys in shaft .. Place hand lever on upper lhaft and foot lever (ollNt 
lever) on lower shaft. Secure leven by ti,hteninJ Duta on dampina; 

~-
f. AdJu11 (Ii" 226). 
(1) Apply air pressure to in let port (lower openin,). CAUTION : 

Be Illre air Illpply is clean. or vfllvo witt be filled with iorei,n rNltter . 
. Plu, outlet port ( center openin,). Rotate rocker .nn abaft (uppet 

shaft) by mavin, hand lever until actuatin, valve is just "Duated. 
Insertin, .crewdriver through cover plu, openin, in valve cover, ICfeW 
in rocker ann adjlatin, acrew unti l an air leak il heard tbrou&:h exbauat 
port. Then let upper shaft return to ita stop. 

( 2) Back off rocker arm adju.tin, acrew three.quarten of a tum, 
and tiihten lock nut lleCurely. 

(3) Install cover plu, and ,wet in hoUllin, cover. 
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Figut. 221 _ Ctou·_tion of Two-wcry vcrl". 

102_ TWO-W AY VALVE_ 

a_ DeHrlptlon (fi&- 227). The two-way valve i. mounted to the 
in .ide of the ri,ht driver'. seat suppon directly below the ri,ht floor 
plate. It is incorporated in the towed-load air brake system 10 that 
i t may trander applied air pressure from either of two lIOurcel into 
one outlet. The operat ion is performed automat ically within the 
valve. The valve consists of a body with an intecral mounting bracket. 
Directly op~ite the bracket, and in the center of the body, is the 
outlet pon. An in let port is located at each end of the body, one being 
r e movable (called an ~end nut~ ) . The end nut is a means of assem­
bling and disassembling the valve for the purpose of inspecting piston 
and seat .. 

b. O pera tion (fig. 227) . The action of t he valve is controlled 
b y a pi~on which move. freely within the body. Applied air pressure 
t o e it her inlet pon forces the piston to the opposite pon, sealin&: it, 
and permittin&: t he air to be discharged through the outlet port. The 
valve functions when the tractor with towed load is to be moved by · 
another tractor because of loss of motive power. The towing tractor 
has its rear air line service coupler connected to the front air line 
service coupler of the disabled tractor. The applied air pressure of 
t he towing tTact()l" is bypassed through the disabled tractor t o the 
t owed-load brake system by the two-way valve. The controls of the 
disabled t ractor, being in their n()l"ma l off ~ition. would allow the 
applied air pressure to escape through their exhaust ports, if the two­
way valve were not used to bypass these controlL 

~ . Diu"emhle (fig. 228). Unscrew the end nut with gasket 
from two-way valve body. Remove pinon by tilting valve body to 
a llow piston to slide out of cylindrica l bore into hand. CAUTION : 
Do not drop piston. 
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figu,. 229 - C,os ... .-ction 01 O_way Vow. 

d. Clean and In8pect. 

( 1) Clean a ll partl t horouihly with dry-cleaninK IIOlvent. Dry 
with compressed air. 

(2) I nspect vilive seats in bottom of cylindric.1 bore in va lve 
body, and . 1110 in end nut, for amoothnns. Repillce end nut or body 
if seats are defective. 

(3) Ill$pect piston insert s. They must be Imooth lind show uni­
form seatinK marks. Piston must slide freely in body. 

e. Anemble (fill- 228). Dip piston in c1elln enaine oil, lind insert 
in cylindrical bore in va lve body. Place new Kasket on end nut, and 
install nut into valve body and. tiKhtelL 

103. ONE-WAY VALVE. 

a. De.c .. iplion (fill- 229). The one-way valve it incorporated in 
the lIir line between the air manifold and the emeraency coupler at 
the lront end of the vehicle. Thil valve permiu compl"essed air t o 
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figu" 231 - Shut_o" Coc. ASMmbl. d crnd OiscuMmbled 

e nte r the Iystem throuih the emer,ency couple r, but prevents it from 
leaving throuih the emeriency coupler. The valve consists of • body 
which contains a piston and return aprin" They are retained within 
the body by a threaded nut and gasket. 

\ b . Operation (11,. 229) . Compressed air enten valve throu,h 
inlet port at small e nd It forcel the piston off its seat, compressin, 
the Iprinio and then passes on throu,h the valve and out the outlet 
port. When air pressure in the outlet port beeomes grea ter than air 
pressure in the inlet port the piston will seat. d esini o ff air Row. 

e. Di .. _ mhly (11,. 230) . Clamp valve body in v ise. Un,.;:rew 
nut and casket, and tip body over to let spring and piston slide out. 
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d . Clean an .1 InBI't. ... I. Clean aU parb with dry-cleaning solvent. 
Dry with compressed a ir. Check insert in piston and piston seat in 
body for damage. Replace damaged parts. 

e. Aa8emhle (fig. 230). Dip piston in clean engine oil, and place 
in valve body with insert end forward. Sel spring in recess in piston. 
Install new gasket on end nut , and screw nut into valve body, making 
sure that spring seats in. recess in face of nut. Tighten securely. 

f. TelI l. Attach outlet port side of valve to air pressure line. 
Apply at least 80 pounds pressure. Check for leaks pasl piston seat 
and nut gasket, using soap solution. 

10-1-. SHUT·OFF COCKS. 

a. DeKrilllion (fig. 23 1) . Shut·off cocks are used in the service 
coupler line, the emergency coupler line al the rear of t he tractor, and 
in the emergency coupler line at the front of the tractor. These shut -off 
cocks provide a method of closing off the air lines when they are not 
in use. The shut--ofI cock consists of a brass body which is threaded 
at two ends for attaching to pipes. In the center is a tapered valve 
which is ground to fit the body to prevent air leakage. A compression 
spring ho lds the tapered valve light on the tapered bore in the body. 
A passage is provided through the tapered valve, so that when the 
cock is turned to the closed position, the air is prevented from flowing 
through. T he shut·off cock is closed when the handle is parallel with 
Ihe body, and open when handle is al a 90-degree angle with body. 
Stops are provided to prevent the handle being turned beyond its 
normal open and closed positions. A groove across the top of the 
valve indicates the direction of Ihe passage in the va1ve. 

h. Diaa88elllhl" (fig. 231). 
(1) R t:MOVE H ANDLE. Clamp hexagon end of shut--ofI cock body 

in a v'se. D rive oul pin attaching handle to head of tapered valve. 
and lift off handle. 

(2) Rt:MOVE TAPt:Rt:D VALVt:. Remove nut from body, and lift 
out spring. Remove tapered valve. 

... e l",on , In~ I' .·c t , a ",1 Rel,a ir . 

(I) Clean all parts with dry-cleaning solvent. D ry wilh com· 
pressed air. 

(2) Inspect sealing surfaces of tapered valve and inside bore of 
body for ridges and seoring. 

(3) Leakage due to slight ridges and scoring can be corrected by 
lapping tapered valve 10 body. using fine lapping compound. If leak. 
age cannot be stopped completely. shut ·off cock should be replaced. 
Do nOI attempt to fit a new tapered valve to an old body, o r vice versa. 
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figure 232 _ AI, Reservoir rank Drai" Coxk Disouembled 

d . Aaeemhle (fig. 23 1). 

Thorou~hly clean lappin, oompound from .11 IlUr/ttee~ belore • .,.. 
/lemh/illl· 

( 1) INSTALL T APZRJ:D VALVI:. Apply th in coating o f general pur­
pose grease, with t he finger, on contacting lurfaces of tapered valve 
and body. P lace tapered valve in body. Set $prinK in nul. place a 
t hin coating of vease under head of nut, and insta ll nut and Ipring 
in body. T ighten nut securely. 

P) INSTALL H ANOLL P lace handle on IqUflre head of tapered 
valve. M ake lure projection on bottom of handle is between stops 
in body, and that pin holes line up. Drive pin in holes in handle and 
valve, and peen the ends to make secure. 

e. Teat. 

( 1) T urn handle of shut-off cock several times between opened 
and c losed positionl. 

(2) P lace a pipe plug in one end of shut-off cock, and connect , 
other end to an air supply of at least 80 pounds pressure. 

(3) W ith air pressure within shut-olf cock and handle in open 
posi tion, coat outside of cock with .oap solution. There should be no 
leakalle. 

( " ) W ith air pressure applied at one end of Ihut-off cock a nd 
handle in doted posit ion, loosen pipe plulI: and coat around threads 
with lOap solution. T here should be no leakage. 

(5) If excessive leakage is found, shut-off cock should be dis­
assembled, deaned, repaired, and again tested for leaks; if it is beyond 
repair, replace with new . hut-off cock. 

105. DRAIN COCKS . 

•• Detcriplion (fig. 232). A drain cock is used in the bottom of 
each air reservoir tank 10 provide a means of draining condensation 
that normally collects in tanks. The drain cock consistl of a brass 
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body into which i. fitted II tapered valve that i. held on its Slut by II 
compression .pring. Both drain cocks a re opened and CIc E d simul· 
taneously by means of II «)nnecting cross rod and control rod. When 
the control rod, which is located under the right CI!IIter pla tform. i . 
pulled up, t he d rain cocks are opened; when it i. pushed down, t he 
drain cocks are dosed. 

II. DilHlNemble (fig. 232). Remove pin from end of dra in cock 
valve. Lift off Imall wnher, spring, and large wa.her; remove 
tapered valve from body. 

... Clc:an , Inepc:c: l, IIml Rel,air. C lean al1 part. thoroughly with 
dry-cleaning lOivent. Dry with compressed air. Inspect tapered valve 
and bore in body for ridgl!ll and scoring. Leakage due to slight scoring 
can be «)rrected by lapping tapered valve to body with fine lapping 
compound. 

d . Aelkmlolc: (fi,. 232). Apply thin coating of areaS!! on tapered 
turface of valve, and place it in body. Place large washer over end 
of tapered valve with upset groove toward body. P iace .prin, and 
small washer over end of tapered valve. Compress spring. and install 
retainin, pin. 
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106. TRAILER AIR BRAKE HOSE ASSEMBLY AND COUPLERS. 

a. DHc:ription ( fig. 233). The trailer air brake hose assembly 
includn a coupler, a detachable-type fittin" and a spring guard et 
each end. 1"heTe are four couplers identical to t he two 0 1'1 each air 
b"ake hose. They are provided 01'1 tile tractOl'" for connecting the ai r 
brake hose; t wo a t the front end, and two at t he rear. The couplen 
ere a ready means of connecting and d i$connecting t ile air brake hose 
between two vehicln. W hen two couplen are coupled tOiether, 
pressure i. exerted 01'1 two rubber gukl!1.s, makin, an airtilht seal 
A spring-loaded lockin, plunger in each coupler locks the couplers to­
gether. Dummy couplers are provided for the couplerl on the vehicle 
t o protect couplinp againll entry of dirt or foreign matter. Normally, 
no servicing il required ellcept to be lure they are elwa)l'l connected 
to the hose coupler when the ha .. couplers are not being used. The 
dummy coupler for the emergency coupler at the left front of the 
vehicle i. vented by • drilled hole. 

b, DillllHernbie (fic. 2304), 

( 1) RItMovlt CoUPLAR. U,,*=rew coupler from male body nut 
and insert, or from nipple, if couplen are on tile vehicle. 

(2) DISCONNECT H OSE. Un~rew lhell nut from mele body nut 
and insert. Pull hoae from insert. If hose i. to be replaced, cut hO*e 
to permit removal of Ihell nut and guide spring. Do not attempt to 
remove s leeve. Do not remove luide sprinl from shell nut unless 
necessary. Follow lUlJJ\e pr~dure for disassembl ina coupLer and 
connectiOl'ls at o~ite end of ho8e. 

(3) R EMOVE Loc,UNG PLUNGER. Unscrew sprinl retainin, nut, 
end remove ,prina and plunger. 

c. Clcan and Inspect. 

( 1) Clean a ll metal parts with dry-cleanina aolvent. Do not use 
dry-deanina $Olvent 01'1 hose. 
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f igur. 235 - C/ut,h Shit';n" and Cluklt Iralle "owe, Cylinder 

(2) Inspect plunger point for wear. Check freeness of plunger in 
dri lled hole in coupler. 

(3) Ule a new gasket and sleeve when attachini coupler to a 
new hose, or to a hose that has had sleeve end cut off. 

( 4 ) I f rubber coupler auket is defective, replace wit h new coupler. 

d. AMO: mhle (fig. 234 ). 

( 1) eo"'NIOCT Hos.!.. 11 hose is to be replaced, cut 9. new hose 
155 V. inche$ Long, u5ing a knife or hllcksaw. Be lure to cut end 
smooth and Iquare with outside wall. B lowout hose with compre!l$ed 
air. Place shell nut and guide spring on hose. T hen install new sleeve 
approximately 1 inch back from end of hose with finger end toward end 
of hose. Place lIasket over insert in male lIuide nut with protectOl" 
covering side away from nut. Remove protectOl" coverinll from gasket. 
Install hose al1 the way on insert. Make sure end of hose is against . 
gasket and down in bottom of recess in male body nut. In$tllil shell 
nut in male body nut. It is not necessary to draw shell nut tigh t 
Ilgllinsl male body nut. There should be Ilppro",imately '-A to ,.. II 
inch between he"'agon heads of nuts, when they are drawn up tight. 

( 2 ) INSTAl,.L. COVPL.ER. T urn coupler onto hose male body nut, 
or turn coupler onto nipple on vehicle. Be lure dummy couple r chain 
ring is on nipple before couple r is screwed on. Turn couple r on nipple 
until rubber gasket faces t o the rillhL. 

22. 
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Q-OUTER RETAINER WASHER 
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T-lOCI( NIJT 
O-(:UP Sl'AClNG COLlARS 
V-INLET PORT 

IA "' 323231 

f igure 236 ..... Crou·aftllolt 0' Clutch ShiftiltSl "ow. , Cyliltd. , 

(3) INSTALL LocKING PLUNGER. P lace plunr,er and Iprlnr, In 

hole in the coupler body, and insta ll retaininr, nut. 

107. CLUTCH SHIFTING AND CLUTCH DRAKE POWER 
CYLINDERS, 

a, DeKript ion ( fir,s, 235 and 236 ). 

( I ) There are two 4 ¥.·inch diameter by 3 %·inch stroke power 
cylinders u~ to shift the dutch, and one 2o/.·inch dil'lmeter with 
I o/.·inch stroke power cylinder used to aChlQte the dutch brake. 
Th~ three power cylinders are identical in construction, with the ex· 
ceplion that the dutch shiftinr, power cylinder has two removable 
bushinr,s in the head, while the dutch brake power cylinder does no t 
have bushings. 

(2) The power cylinder consisll of a cylindrical cup with an 
anchor welded to the center of itt closed end. This anchor is drilled 
and tapped for an inlet air hose fitting. T he open end of the cup is 
dosed by a head which serves as the piston Kuide, and conta ins a 
tapped hole for a breather hose fitting. Inside the power cylinder is 
the piston with rod: the piston cup or IIealin r, unit: the cup spreader 
and sprinK which holds the piston cup in proper posi tion; the felt 
washer, which acts as an oiLer and wiper for the inner surface of the 
cylinder; the retainer s leeves, which protect the felt washer; the piston 
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RETURN 

Figura ' 231 - Removing ,.i,ron , .. ,d Rod Auembly Ref.,,11 Spring 
and Head 

return spring; lind two piston rod relt washers and retainers in the 
power cylinder. head. which act as oilers and dellne •• to prated t he 
inner parts from foreign matter. The outer end of the piston rod has 
II yoke with lock nut for adjustment. A rubber boot fits over the yoke 
and head 10 prott!el the intf!rna] parIs from foreign matter. 

II. Di lJa3l!oemhle. 

( I ) REMOVE YOKE (fig, 237). Slip rubbfor boot off yoke and over 
lock nut. Loosen lock nut from yoke, and unscrew yoke and lock nut 

. from piston rod. 
(2) REMOVE R UBBER BooT (fig. 237). Slip boot strap off boot 

at cylinde r head end, using a sma ll blunt 1001. Pinch the beaded end 
of boot out of groove in cylinder head, a nd sli t boot off head. Remove 
boot strap. 

(3) REM OVE PISTON AND R OD A SSE MBLY (fig. 237) . NOTE: 
Place a punch mark on cylinder body, and another ne .. t to it on the 
outer rim of the head. These mark.r willloc.'lte the he6</. in .the 3/tnJe 

position on cylinder when it is aS$embled later. Remove machine 
screW$ and lock washers attaching power cylinder body to head Pull 
cylinder head out of cylinder body. Pull piston and rod with return 
spring out o f cylinder body. J 
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INNER 
WASHER 

ItA 1'0 323234 

figura 239 _ Ramoving Wosha .. f,om "owa, Cy/indar 

(4) D ISASSEMBLE PISTON AND ROD ASSEMBLY (fil. 238). R e­
move machine screws and lock washers attachin, felt washer retainer 
to pistonancl remove retainer, felt washers, and retainer .leevet. Re­
move machine screw. attachin, piston cup spreader to piston and re_ 
move cup sPTeader and spring, piston cup, and small cup spadn, 
collarL 

(5) D ISASSEMBLE P OWER CYLINDER H EAD (fi,. 239). Insert a 
punch through oil hole in head, and carefully drive out the outer reo 
tainer washer, two felt washers, and inner retainer washer. The two 
dutch shiftin, power cylinders have two bushinp in cylinder head. 
If bushing. are excessively worn, replace with new power cylinder 
head. 

c. Clean and Inllpect. Clean all parts with d ry-c leaning solvent. 

Dry with compreued a ir. Inspect all parts for wear, and replace if 
necessary. 

d. A~mhle. 

( 1) ASSEMBLE PoWER CYLINDER H EAD. Insert inner retainer 
washer into recess at outer opening of shaft hole in head with prongs 
of washer facing out. Insert both felt washers and outer ret ainer 
washer with convex surface facing out. Use a driver with a sli,ht ly 
smaller diameter than retainer washer, and drive on washer until it 
becomes flat again$! fe lt washers (fig. 240 ) . CAUTION: Do no t use • 
a d,iver with a much smaller diameter than oute r ,-elaine. washer. 
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f igure 240 - Ins,alling O,,'.r R.'ain., Wash.r 

(2) ASSEMBLE PISTON AND ROD ASSEMBLY (fig. 238). Install 
piston cup on shoulder of piston with lip of cup fa cing front of piston. 
Place cup spacinll collars in screw holes in cup. Insert piston cup 
spreader and cup .preader sprinll in its outer groove, between cup lip 
and piston shoulder with outer r.ad ius edge toward front of piston. 
L ine up screw holes, and install mal=hine screws and lock wlI$hers at· 
taching cup spreader and piston cup to piston. Place retainer sleeves 
in screw holes in felt washer, and assemble washer in retainer. Line 
up screw holes. P lace felt washer and retainer on back face of piston, 
a nd install machine screws and lock washers. 

(3) INSTALL PISTON AND ROD ASSEMBLY (fill. 237). Oil inner 
surface 0 / cylinder and outer surfllce of piston and rod IIssembly with 

• clean engine oi l. Coat return spring with preservative lubricatinll oil. 
H old piston at a slight angle in cylinder opening, and insert small por. 
t ion of piston cup in first; then, using the fingers, work remainder of 
cup lip into cylinder. NOTE : -Care should be elferci$Od when per· 
lormi~ this operat ion to prevent damagi~ piston cup. Place piston 
return spring and cylinder head onlO pinon rod. L ine up punch mark 
on cylinder head with punch mark on cylinder. Push the two together, 
making sure cylinder fits over shoulder on head. Line up screw holes, 
and install machine screw. and lock washers. 

( 4 ) INSTALL R UBBER BooT. Pillce boot strap over end of head, 
and inslall luge end of boot over end of head, making sure bead seats 
in IIroove in helld. Slide split boot strap over boot, and place it Hush 
with edge of bool. 
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LOCK NUT~CYliNO" 
Figure 2. 1 - Elech it Brolle Conlro"er Power Cvlinder 

CYUNDER,IO'O' PISTON .,00 , C_WA.SttEIt 

RETUItN ';'''NO 
U. PO 323237 , 

Figure 2. 2 - C,a,.·seclian of ElecI,;e 8 rolle Conlro//er Power Cylinde r 

(5) I N'STALL Y OKL I nstall lock nUl and yoke on pilton rod. 
NOTE : Do not til1hten lock nut on yoke o r pIece boot on yoke until 
afl er yoke;J BdjuJled (_ JubPlir . e). • 

e. A(lj Il81. 

(I) CLUTCH SHIFTI N'G Po wu CVLlN'DERS (It&. 235). T urn yoke 
on piston rod unti l it meuures 11'/. inches from cente r of pin hoi", in 
yoke to center of pin hole in anc:hor. T iah:en lock nut securely 
aaainst yoke when adjustment is correcL Pilton and rod must be 
pushed all t he way into cylinder when meaSurement is taken. 

(2) CLUTCH BRAKE PoWER CVLlN'DER (fig. 236). T urn yoke on 
piston rod unti l it measurel 9 V4 inches from center of pin holes in yoke 
to center of pin hole in a nchor. T i,hten lock nul securely 8,a inl t 
yoke w hen ad justment i. correct. Piston and rod m ust be pushed all 
t he way into cylinder when measurement is taken. 

(3) P lace sm aller end of rubber boot over yoke, and make sure 
that itl bead tetl in groove in yoke. 
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figure 243 - R.moving ,.i.'on Clnd Rod ..... mb1r 

)08. ELECTRIC BRAKE COl"iTROLLER POWER CYUNDER. 

II. ~ription ( fillS. 241 and 242). The power cylinder consists 
of a one-piece body castinll wi th a head screwed into one end and a 
bushing pressed into the other. A mounting eye bolt screws into the 
head. and is secured by a lock nut. I nside t he cylinder are the piston 
and rod assembly and a return _prinz. The piston rod extends out 
throu,h the bushin,. A rubber boot is used to prevent forei,n maner 
from entering between the piston rod and blUhing. In the side of tte 
cylinder body are an inlet and a breather pon ; both are threaded for 
hose filtin,s. 

b. 0lle r a tion. The elect ric brake controller power cylinder is 
operated by the applied air pressure in the towed- load ",ir brake s~tem. 

Because of the ac tion of the return compre"ion spring on the piston. 
t he ,reater the applied air pressure the farther out of the cylinder body 
the piston and rod will move. This movement is used to ",ctu",te the 
electric brake controller. 

c. Di talletmhle (fil. 243). 

(I) REMOVE PoWER CVLlNDER ROD FROM POWER CYLINDER. 
l .oosen Jock nut , "'nd unscrew rod from piston rod. 

(2) REMOVE RUBBER BooT. Clamp power cylinder body in a 
vise and remove boot. 

(3) REMOVE PISTON AND R OD AssEMBLY. Unscrew head and 
gasket from cylinder body. R emove piston and rod assembly, and 
pull out return spring. 

( 4 ) REMOV!! PISTON CUP. Spread C-washer wi th screwdriver, 
and remove from end of piston rod. Pull off piston cup and ring. 
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A.IR INlET lOCW,;"C;;ESSURE 
u SWITCH 

U:EA.THER 

COPPER "'''",ON 

SUZZER 
WITH M"' --C 

, .. 323239 

Figura 2 .... - low Prusura Indicator Switch and IUlur A.uembly 

d_ Clean, In8P'f!C' I, and Re pair_ 

(I) Clean a\1 parts with dry-cleaning solvent. 

(2) Inspect parts, and replace those which show wear or damage. 

(3) Inspect bushing in cylinder body. Do not remove bushin& 
unless it shows excesllive wear. Use an arbor press to remove a worn 
bushing and press in a new one. It may be necessary to ream out 
bushing slightly after it is installed. Correct fit is obt ained when 
bushing has a close sliding fit over full length of pitton rod stroke. 
F inished inside diameter of bushing is 0.563 to 0.565 inch. 

e. AHem"le (fig. 242). 

(I) INSTALL PISTON CUP. P lace ring OVer hub of piston cup with 
chamfered side toward the cup. Slide piston cup over end of rod with 
lip facing away from piston. Install C-washer by bending it together 
with pl iers. 

(2) I NSTALL PISTON AND R OD ASSEMBLY. ~ip assembly in clean 
engine oil, and allow excess oil to drain off. Coat return spring with 
preservative lubricating oil. Place spring in cylinder bore, and insert 
pi$lon wi th rod. Install cylinder head and gasket in body. 

(3) INSTALL R UBI,IU BooT. Slip boot over piston rod and end 
of body, makin, sure beaded end seRts in groove in body. 
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SPRING ADJUSTING 

OIAPHRAGM 
$PIING 

OIAPHRAGM 
WITH CON' AO 

K U W 
ItA 1'0 323240 

( -4 ) INSTALL PoW E R C VL INDER TO EL!:CTRIC BRAKE CoNT ROLL!:R 

ROD. Turn rod and lock nut in to piston rod until it measures 13"j n 
inches from Tront face of head to center of pin hole in rod. T ighten 
lock nut. This adjustment may have to be changed . Iightly after 
power cylinder is installed in the vehicle. 

109. WW PRESSU RE INDICATOR SWITCH. 
" II. ~",riplion (figs. 244 and 245). This switch is part of an 

assembly which includes a warning buzzer with a mounting base. T he 
atsembly i. at tached to the undenide on the cowl on t he tractor. The 
.witch consists of a cast bronze body to which is a ttached a cast bronze 
cover. These are held together by six machine screws and lock wash· 
ers. Clamped between the cover and body, making an a irt ight seal. 
is a diaphragm containing a movable contact screw. T he switch body 
contains a stationary insula ted contact te rminal , an air inlet port wi th 
a threaded opening, and II mount ing bracket which is an. intqral part 
of t he body casting. A small drilled hole in t he cover serves as a 
breather port. o 

I •. Operatiun (fig. 245 ) . T he inlet port in the low pressure indi­
cator switch is exposed to the same ai r pressu re as is stored in the two 
air reservoir tank... T his air pressure is exerted on the contact point 
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~ 
WASHER 

lunE. 
WASHEI 

d 
....,:tuu 
W,I,SliU 

Figure '46 - low Pressure Indicator Switch OilClIHmbled 

side of the diaphra,m. When air prHsure " above 60 pounds, it moves 
the diaphragm and a contact lCl"ew against .pring preuure, separating 
the electric contact point$. The diaphragm assembly will remain in 
this position unti l air pre!l&ure in the reservoir tank! drop. below 60 
pounds. Then the compression fon::e of the .pring will cause the dia­
phragm to move. and let the contact points come together. When 
the contact painu ant to'~ther, the switch i. grounded through the 
contact terminal, diaphragm spring, switch cover, and body, causing 
the buzzer to operate. When the contact points are separated, the 
ground circui t is broken and the buzzer stops. 

c. He"""'1!! 111,,1 Di&as6emhle. 

(I) REMOVE SWITCH (fig. 244). Remove two cap'lCrew_, nuts, 
and lock washen attachin, switch to buzzer bale. R emove nut and 
lock .... asher from contact terminal, and remove switch. 

(2) REMOVE D IAPHRAGM WITH CoNTACT ScREW (fig. 246). Re­
move six machine screws and washers attachin, switch cover to body 
and remove cover. diaphragm and contact screw, diaphra,m sprina, 
and spring adjusting washer$. 

(3) REMOVE CONTACT TERMINAL AND BUSHING (fig. 246). Un­
screw nuts from outer end of contact termin~1 and remove pl,in wash­
e r. bakelite washer. and rubber washer. Remove contact terminaiand 
bushing from inside Iwitch body. 

,I. Ch~l," a n,1 IIISI'ec-t, 

( I ) Clea,n all parts with dry-cleaning $(llvent. Dry with com­
pressed air. Be lure breather port hole in cover i. open. 

( 2) Inspect conlact points. If pitted o r burned. replace contact 
terminal. bUlhing, and diaphragm and contact !lCrew. Replace rubber 
and bakelite washers which are cracked. allO complete diaphragm 
and contact screw, if diaphragm is cracked or sho_ signs of leak,ge, 
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(1) INSTAL.L. CONTACT T EIIMINAL. AND BUSHING (fig. 246) . In· 
sert terminal and bushing in hole in switch body and place rubber 
washer. bakelite washer. and plain washer on outer end of terminal. 
Serew on terminal nuls. 

(2) INSTAL.L. DIAPHRAGM AND CONTACT SCREW (fig. 2 46). 

NOTE : 11 a new diaphrasm and contact SCrew is to be installed. it 
will be necessary to install proper thickness 01 sprins adjustins washeu 
10 make switch open at 60 pounds air press.ure. S .... subparaSrllph f. 
Place three spring adjusting washers over large end of contact s<:rew, 
and place diaphragm spring on top of these w8shers. Insert th is 
subassembly into cover, making Sure the spring seats around guide 
in cover. Assemble cover to body, making sure beads on diaphragm 
line up in grooves in body and cover. Install six attaching machine 

• 
screws and lock washers. 

f. Teet. Connect indicator switch to an air line equipped with 
gage to indicate applied air pressure. Use test points and light for 
checking closing and opening of switch. H old one lest point on switch 
body and other on contact termin81. Apply air pressure gradually, 
and observe if test light goes out at 60 pounds pressure. Add spring 
adjusting washer if necessary to raise cut-off pressure. Remove 
w8sher if neceSSIlry to lower cut·off pressure. 

237 

Or,~, .11<"", 
UNIVERSITY Of C/o.lJfORN lA 



1M 9·17868 
110·111 
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CHAPTER 6 

SUSPENSION 

Seclion I 

DESCRIPTION 
Descrip!ion 110 

110. D E:-it:RWTloN (fig. 247). 

n. On each side of the vehicle is a welded·steel bogie fram e at­
tached !O the ends of the frame crossmembers on studs. and is s~ured 
with lock washers and high nut~. The vehicle is suspended by the 
bogie frames On volute springs mounted on rubber·tired bogie wheels. 
In addition to the bogie wheels. the bogie frame carries the trailing 
id ler and track support idlers. The steel grouser track is drawn by 
Ihe drive sprockets over the trailing id ler and track support idler, and 
is lllid in the pa th of the bogie wheels. Constllnt tension is maintained 
on the track by the action of the bogie springs and trailing id ler spring. 
Each bogie wheel and trailing idler moves up and down independently 
in passing over irregular ground surface. and the shock is absorbed 
in the volute springs. 

h. The unit construction of each suspension makes it possible to 
remove the complet e assembly from one vehicle and install it on an­
other vehicle. All that is necessary is to disconnect the track, roll the 
top section o f the track o ff the support idle rs. hoist or jack up one side 
of the vehicle. and remove the complete suspension. a fter removing 
12 nuts from the studs in the frame crossmembers which attach the 
bogie frame to the vehicle. Installation of the suspension is performed 
by reversing the above procedure. 

c. R emoval. installation, and repair of the tracks is described in 
T M 9·786. 

Se ction 11 

BOGIE ASSEMBLY 
Description 

Cleaning. inspection, lind repair 

111. D E:-; t :RIPTIUN (fig. 247). 

..... ,.~~ 
II I 

112 

n. The four bogies au." the mllin supporting units of the vehicle. 
Each bogie assembly consists of two rubber·tired bogie wheels sup­
ported by independent arms. and II spring mounted on a shaft above 
the wheels. Vertical movement of the wheels is permitted as t hey 
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Figure 2'" - 80S' •• Wh •• 1 Di.ouemWed 

pass over irregular ,round surface. The movement i. trand",n-e(\ from 
supporting a rms to pivots, and absorbed by the volute spring. The 
bogie wheels are o f the d isk t ype, and revolve on two double .row ball 
bearings. The bearings are sealed lI ,ainsl the entrance of d irt by four 
leather seals, two in uch s ide of wheel. 

h. The removal and insta lla t ion of OOci", componel'lU are de1cTibed 
in TM 9-186. T he instructions which follow de«, ibe inspect ion, re_ 
pai r, and rebui ld, of bogie components not cm.o~ed in TN 9-786. 

112. CLUNING, INSPECTION, AND REPAIR. 

• . C lcall . Clean a LI part . thoroughly .... ith .team<leaninc equip­
ment or dry-cLeaning solvenL Dry with comprepzd aiT. 

( 1 ) CUIIN BI!.AKIHGS. T horoughly dean u,ch bearina in dry­
cleaning IIOl vent. Allow it to remain in deanina fluid long enough to 
10000000n o ld grease. Slush bearina; in fluid. and I lowly rotate it below 
lurface of fluid unt il c lean. Blow out bearina;, directina air pre_ure 
across bearing to remove last tTaeft of o ld lubricant. Avoid Ipinning 
bearing by ai r blast. NOTE ; BellrinJ mu.st be inspected immediately 
s iler deflninJ. II in aoervicubJe corrdilion, il UtotJ/d be nlllacked with 
~ rease and wrapped in d elln paper until ...-:iT for i .... II.tion. , .. 
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f;g~r. 249 _ 8ogi. A,m., Silo"', link " ;vo'" ond l ink. 

h. 1nSI""t'1 aiul Rt' I," ir (figs. 248. 249. and 250) . 

( I ) BooIE WHEELS. Inlpect lubrication fittings for good condi­
tion, and mllke sure lubricll.ion pll5s.9ges are open. Inspect t ires. If 
seven~ ly groov~ or o therwise unserviceable, replace .ires (subpara­
graph c). Inspect wheel bearing bore fo r wear. II worn, replace 
wheel. 

(2) FRONT "NO RE" R BoG.!!: ARMS. Inspect bogie arm bushings 
for wear. Replace if worn excessively. Manufa c.uren limits on new 
bushings lire 2.499 to 2.501 inches. In~t l ink pivot pins for wear. 
R eplace if worn. Manufacturers limi.s on new pim are 1.369 to 1.372 
inches. 

(3) BI!:"RINGS. I nspect each bearing for free ro lling, for cracked 
or worn blllb, and for worn races. If worn o r damaged. replace bearing. 

( 4) BoGlE WHEEL INNER "NO OUTER LINKS. Inspec. each link 
for wear or breaks. M anufacture .. limit. for holes in links a re 1.381 
to 1.385 inches. If worn o r broken, replace link. 

(5 ) O IL SE"LS. Inspec. eacb oi l teal for wear or damaged lip. 
If worn or damaged, rep lace oil seal. 

( 6 ) BoGlE SPRING PllnTS. Inspect each pilo. for wear. cracks, 
or breaks. If worn or broken, replace pilot. 

'" 
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WEARING 

RA PO 323244 

f ig",. 250 - 8ogi. Sp,ing, Eql,lg/iu, A,m Shgfr, W.g,jllg "/Cltes, 
gild Bushillg 

(7) BooIE WHEEL LINK PIVOTS. In!pl!'C:t ea<:h pivot lor wear o r 
b reaks. Jf wgrn or broken, replau pivot. Inspect bushings lor wear. 
If worn ex<:essively, repla<:e. Ma nuladurers l imits for new bushinis 
are 2.256 to 2.259 indlel. Inspea link pins for wear. If worn, repla<:e 
p in. Manufa<:turers limi t' on new pins are 1.369 to 1.372 in<:hes. 
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figu,. 25' - Installing Sogie Whe.1 Searing 

(8) BoGIE 'EQUALIZER ARM SHAFT, BUSHINGS, AND W EARING 
P l.ATES, I nspect each part for wear or breaks. M anufacturers limits 
of a new shaft are 2.239 to 2.24 1 inches; of a new bushing, limits acrou 
flail are 2.680 to 2.690 inches. and wear plate thickness limi ts are 
0.490 to 0.500 inch. Replace each part that is worn excessively, or 
broken. 

(9) BooiE ARM PIVOT SHAFT. I nspect shaft for wear. If worn, 
replace. M anufacturers limits of a new shaft are 2.489 to 2.49 1 inches. 

(-,10) BoGIE WHEEl. SHAFT. I nspect bogie wheel shaft for wear 
due to spacers turning on shaft. If worn, replace shaft. Also inspect 
threads al end of shaft . 

( 11) BooIE WHEEl. BEARING INNER AND OU"R:R SPACER. Inspect 
the outer spacers for sillns of turninll on bogie wheel shafts. Inspect 
the width of bearing spacer for wear. The width of inner bearinll 
spacer should measure 1.112 to 1.117 inches. The width of outer bear. 
inll spacer should measure 1.288 to 1.291 inches. If worn o r turninll 
on shaft, rep lace spacer. 

( 12) BooIE VOl.UTE SPRING. W henever fac il ilie$ permit, the 
sprinll may be tested by depressing it to II height of 80/4 inches with II 
10lld of 10,500 to 11 ,500 pounds. Free height of ~ring $hould be II If:J 
to 12 V2 inche.. If free height is less than II If:J inches, replace spring. 

/'. Re huild Hogi., Wh~I~. W ith suitllble fixtures for holding 
wheel a~d a I S· to 3Q..ton press, press o ld tire and rim off wheel. 
Place new tire and rim in \>Osition on whee l. and press rim carefully 

• down until it is centered on the wheel. Install lubrication fitting and 
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--,.,,,,,,0 OUTn SPACER 
IA 1'0 323246 

Figur. 252 - "I,'alli"g Oil Seal. on '_rillS' 01,11., Spa,. , with Pi'o' 
. (4'-C.2562. lool 

• A PO 3232-47 
• 

Figura 253 - In.'olling logie Wh ... , . aor' ''9 Ovler Spa'. r and Oil Saall 

relief fitting in wheel. With replacer ( 4 1-R-2384-9S) drive bogie 
wheel bearinlj; (fi,. 2,5 1) in wheel hub 9-lainst inner shoulder. W it h 
cone ( 4 1-C-2562-100 ) install two oil 8eal~ on outer . pacer (fill:' 252) 
10 lip. of seal. fa ce toward spacer fiange. NOTE; I t j~ not necessary 
to 101M! pilot (4 J ~_2562_1 00) to instllll oil_b on outer ~r, that 
have /I: Ih·inch radiw on innet'-ahou/der. Shellac llealin; rina: in r;roove 
around inner qe of outer apace!". W ith replacer, (4 1-R -23M-9S) 
preS$ or drive boti" wheel outer Ip8I:er 800 oil Rill. in wheel hub 
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against the bearing (fig. 253). Turn whul over and install inner 
spacer. Install second bearing and second outer spacer wi t h oil seals 
and sealing ring as described above. Seal bogie wheel hub with mask­
ing tape to keep bearings clean until wheel;$ installed. 

Section III 

TRAILING IDLER 

Descript ion 

Cleaning. inspection. and repair 

11 3. Dl':~Um'Tloi\ (fig. 247). 

113 

114 

II. The trailing idler assembly consists of idler whul. bearings. 
supporting arm. and compressed volute spring. The trailing idler 
wheel which is mounted on bearings is supported in the trailing idler 
,urn. T he idler arm has slots provided so that idler whul shaft may 
be adjusted back and forth to provide proper tension on the track. 
The idler arm is attached 10 the rear of the bogie frame by a pivot 
shaft . Volute spring pressure holds the arm in a set position against 
II rubber rebound pad. Over rough te rrain the arms are permitted 
to move upward whenever pressure is exerted against idler wheel. 

b. The removal and disassembly of trailing idler is described in 
TM 9 -786. 

II. CI, 'lIn . Clean all par ts thoroughly with stum·cleaning equip_ 
ment or dry-cleaning solvent. Dry with compressed air. 

( 1) CLE.o.N BE.o.RINGS. Thoroughly clean ellch bearing as de­
scribed in paragraph 112, u (1). 

I •. In ~ I',·, · t un' I tt,·,'a ir (figs. 254 and 255). 
( 1) T RAILING IDLER W HEELS. Inspe<:t rims and bearing bores for 

wear. If worn. replace wheel. Inspect wheel for cracks or breaks at 
hub or IIround rim. If cracked or broken, replace wheel. Inspect con­
dition of lubrication and relief fittings. Make sure lubrication passages 
lire open. Replace fittings if necessary. 

(2) BEARINGS. Inspect each bearing for free rolling, for cracked 
or worn balls. and worn races. If worn or damaged, replace bearinil. 

(3) TRAILING IDLER WH EEL BEARI NG INNER AND OtJTER SPACERS. 
tnspec t the outer spacers for signs of turning on wheel shaft. Inspect 
the thic kness of the bearing spacers for wear. T he width of inner 
bearing spacer should measure 0.497 to 0.500 inch. The width of 
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SEAUNG 
RING 

t 
BEARING 

OUTER 
SPAaR 

RING 

~_ lUBRICATlON 
40'" finiNG 

IA 1'0 32324' 

figur. 254 _ Troilin" ,dl.r Wh .. ' Discr'Hm.bl.-d 

outer bearing spacer should measure 1.434 to 1.437 inches. If worn 
or turning on shaft, rep lace space~. 

(4) O IL SEALS. Inspect each oil seal for wear or damaged lips. 
If worn or damaged, replace oil seal. 

(5) TRAILING IDLER WIiEEL SIiAFT. Inspect shaft for wear due 
to spacers or bearings turning on shaft, and for damaged threads. If 
worn or damaged, replace shaft. 

(6) TRAILING IDLER ARM AND OTHER PARTS. Inspect idler arm 
wheel guides, and guide bushings for wear, cracka, or brea"'. If worn. 
broken, or cracked, replace defective part. Inspect idler arm shaft 
bushings and thrust washer for wear. If worn, replace bushings or 
thrust washer. Manufacture~ limits for new bushings are 2.869 to 
2.874 inches. Inspect arms for alinement with bushing bore to assure 
that idler wheel nms true with t rack. Straighten bent arm or replace. 

(7) TRAILING IDL)!:R SPRING AND M OUNTING PART$.. W henever 
faci lities permit, the sprina; may be tested by depressina; it to a he ia;ht 
of 8 Vz inches with a load of 8,000 to 9,000 pounds. F ree len~h o f 
spring should be 12V. to 13 inches.. If free length is less than 12 V. 
inches, replace spring. Inspect spring link bolt for wear, cracks, o r 
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REPlACER 
("I .R. 238 .. . 10.5) 

flgur. 254 _ IIIPcdlirog TrGmllg Idl.r Wh •• ' hoorillg 

OIL SEAL PILOT 

IA PO 3232.51 

figur. 2.57 - III.toollillg Oil 5.0"_ Gil hoorillg Oul.r Spelc.r wl,h Pilot 
/41-C·2.542 fiSO} 

breaks. Replace bolt if necessary. Inspect adjustina: rod for damaged 
threads or for wear, cracks, or breaks. If rod is damaged, worn, 
cracked, or broken, repla~. Inspect retainer and ret ainer bushina:s for 
wear, cracks, or break.. If defective, repla~ retainer or bushings. 
Inspect track skid for beina: worn, cracked, or broken. Repair by 
welding or repladna: t rack . kid. 

r. Rehuild Trailin8 Idler Wheel Allftemhiy. Install lubrication 
fitting and relief fitting in idler whee\. W ith repla~r ( 41 .R ·2384-IOS) 
press or drive bearing into wheel hub (fig. 256). Wit h outer splicer 
o il !leal pilot ( 41-C-2S62-460) , inst all two oi l lleals on outer spacer 
(fig. 257) to lips of se",l. face toward .pa.~r flange. NOTE : II is not 

241 

( 0."".1<,,,, 
UNIVE~\lTY Of CAlifORNIA 



• 

REPlACER 
(AJ.R.238A·l05) 

. EARING OUTER 
SPACER 

SUSl"fN$ION 

• 

TM 9-17868 
114-115 

Figll •• 25. _ 'npolling Trailing Idl. r Whe. , a eoring Ou'. r Spor,. 
and O il Saal. 

ne :euary to lise cone ( 41-C-2562-460) to in, tall oil sell1 on outer 
.pacer, that have a V2-inch radius on inner Ifhoulder. Shellac tealing 
rinl in groove around the inner edge of outer spacer. With replacer 
( 41-R·1384+ 1QS) p reS$ or drive outer spacer and oi l seal. in id ler hub 
(Iii_ 258) . Turn wheel over and install inner spacer inside of wheel. 
Install seeond bearing and second outer spacer, o il seals, and sealin, 
rini as described above. Seal the trailing idler wheel hub with mask. 
ing tape to keep bearings clean until wheel is installed. 

Section IV 

TRACK SUPPORT IDLER , .. _ ..... 
Desciiption ... " ..... " ... " ................ ........................ " ....... dO ........ 11 5 
Disassembly ... _......... . .. _._ .. _._ . _ ...... '- .. ____ .,_,,,, 116 
Cleaning, inspection, and repair ............................. .................... 11 7 
Assem bly ....... ........... ........................... ........... ..... _ .. _ ........ _ ........... 118 

115. DESCRIPTION (fil. 247). 
a. The two track support id lers provide support for the track as 

it travels from the tra ilini idler t o the sprockets. These id lers are 
mounted on top of qie frame. The idlers consist of a rubber-tired 
Toller which revolves on two linile-row ball bearinp. The bearinis 
are protected by a leather seal and felt washer. The lip of the seal 
faces out, away from the bearings. An adjustable mud scraper is 
attached on top of t he bracket. 

24. 
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SUSPENSION 

116. DlSASSEMIlLY (fig. 259). 

TM 9-17868 
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... Rf"mo ... ., 1,lIer lIu h Ca ll . Remove four cap screws a nd lock 
"Washers attaching hub cap to idler. Remove hub cap and gasket. 

h. Re mo,·.., 1,II..,r From Bracket Wilh S hafl. Remove cotter pin. 
nut, and outer bearing splicer wllsher from shaft. Hold inner edge of 
idler on wood blocks, and drive shaft from idler and bearings. 

c. Remo\'e Trllrk SUPllorl I<Iler Bellringe, Drive outer bearing 
from idler by tapping around ridge on inside of bearing spacer with 
a brass rod. Using bearing spacer as II driver, drive inner bearing lind 
oil seal oul of idler. 

117. CLEANING, INSPECTION, AND REP,\IR (fig. 259). 

a. Cleaning. Clean all paris thoroughly with dry-cleaning solvent. 
Dry with compressed air. 

( 1) BEARINGS. Clean bearings as described in paragraph 112 a ~ I ). 

(2) TRACK SUPPORT IOLER BRACKET WITH SHAFT. Inspecl sup­
porI idler shah for wear, cracks. or breaks. If worn, CTacked, or broken, 
replace support idler bracke t. Inspect shaft for being bent oul of line 
with bracket. If shaft is bent, idler will not run tme with track. If 
shaft is bent, replace bracket with shaft assembly. , 

(3) OIL SEAL AND FELT WASHER. Inspect oil seal for wear or 
damaged lip. If worn or damaged, replace oil seal and felt washer. 

(4) TRACK SUPPORT IDLER. Inspe<:1 rubber lire . If severely 
grooved or otherwise unserviceable, replace idler. InspeCI bearing 
bores for wear, and if worn. replace idler. Inspect oil passage in idler 
to be sure it is clean and allows free passage of grease. 

(5) TRACK SUPPORT IDLER HUB CAP. Inspect condition of lubri_ 
cation filling and relief fitting. Replace damaged fittings. 

( 6) TRACK SUPPORT IDLER SCRAPER. Inspect scraper for wear, ' 
lind if worn so that scraper c llnnot be adjusted within Yl6 inch from 
idler tire , replace scraper. 

(7) TRACK SUPPORT IDLER BEARING SPACEII. Inspect each end 
of spacer for wear, and check to see if it has been turning on shaft . 
The width of spacer should be 1.965 to 1.970 inches. If worn, replace 
bearing spacer. 

118. ASSEM BLY (fig. 259) . 

a. In81a li O il Se .. 1 and Inner Heuring. Place felt washer next 
to flange on the support idler shaft. W ith lip of the oil seal facing 
toward felt washer, install oil seal on shaft. Install in lier bearing on 
shaft next to oil seal by driving on inner race unlil seated against 
shoulder On shaft. 

t , Or •• 11<"", 
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ORDNANCE MAINTENANCE-rOWER TRAIN, TUCK, SUSlENStON, AND (QUIP· 
MENT FOI I3·TON, HIGH SPEED TRACTOR MS (lNTEINATlONAL HAIVESTD:) 

h. 'nela ll Track Supporl Idle r . Place idler over shafl on inner 
bearing. and drive idler on bearing unl il seated. Place bearing spacer 
on shaft next to inner bearing. Install outer bearing on shaft and in 
idler hub, and drive in until seated on shaft and in idler hub. Place 
outer bearing spacer washer on shaft, and install nut and rotter pin. 
Che.:k to be cenain idler rotates freely on beariniS . 

.,. In&lali Idler Hub Cap. Sheila., gasket to hub cap, and install 
hub cap on idler with relid fitting in line with oil passage. Attach 
hub cap with four cap screws and lock washers. Lubricate bearings 
so that idler is ready for installation. 

Section Y 

SOGIE FRAME 

Description 

Insp«tion, repair. or rebuild 

119. DESCRIPTION (fig. 247). 

, .......... 11. 
.. 120 

... The two bogie frames are attached to the two vehicle frame 
crossmembers on each side of the tractor. T he bogie frames carry the 
weight of the vehicle. The bogie frame is a welded assembly and is 
composed of two channels, spring housings. bearings. bogie arm stops, 
and reinforcing members. The bogie frame is the supporting member 
for the bogie components, trailing idler, and track support idlers. 

h. Bogie frame removal is described in TM 9-786. 

120. INSPECTION, Kt.:PAIR, OR REBUILD (fig. 260). 

a. n ... aring~. Ins~t each bearing for wear. If worn, replace. If 
new bearings do not take up wear, replace bogie fra me. Only undeT$ize 
bearings are supplies for service. 

h. lIogie Arm 'sIOP@. Inspect welds holding bogie arm stops to 
bogie frame chanl'Jels. If <:racked, they may be repaired by welding. 
If stops are broken off, replace bogie frame, or build up by welding. 

... lIogi,' !'i f, r;"g lI .. u8ing. Inspect bogie spring housing for cracks 
Or breaks. If slightly cracked, repair by welding; otherwise, replace 
bogie frame. 
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ORDNANCI MAINTfNANCI_ POWER TRAIN, TRACK, SUS,.ENSION, AND EQUI,.· 
MENT FOR n ·TON, NIGH S,.UD TRACTOR MS (lNTfRNATIONAL HARVESTER) 

Section VI 

FITS AND TOLERANCES 

Bogie assembly components 

T railing id ler components 

T rack support idler components 

121. HOGlE ASSE:\18U" UU1POi'liEi'liTS. 

••. .,..~h 
12 I -

In 

123 

Bogie wheel diamete r without ti re and rim 16.000 to 16.005 in. 

Bogie arm bushing 2.499 to 2.501 in. 

L ink pivot bushings 2.256 to 2.259 in. 

Link pivot pins 1.369 to 1.312 in. 

L inks 1.381 to 1.385 in. 

Equalizer arm shaft 2.239 to 2.241 in. 

Equaliler arm shaft bushings, width between wear 
plates 2.680 to 2.690 in. 

Wearing plates thickness 0.490 to 0.500 in. 

Arm pivot shaft 2.489 to 2.491 in. 
Bogie wheel bearing outer spacer thickness 1.288 to 1.291 in. 

Bogie wheel bearing inr.er spacer thickness 1.112 to 1.171 in. 

Bogie spring 
F ree height 

T est load at 8J/~ inches, height 

122. TRAILING IDLER COi\IPONENTS. 

Trail ing idler wheel diameter 

Trail ing idler arm bushing inside diameter 

Trailing idler spring retainer bushing inside 
diameter 

T railing idler wheel bearing inner spacer width 

Trailing. idle r wheel bearing outer spacer width 

Trailing idler spring 

Free height 

Test load at 8'/2 inches, height 

11 'h to 12'/2 in. 

10.500 to 11.500 Ib 

28 in. 

2.869 to 2.814 in. 

2.00 1 to 2.004 in. 

0.491 to 0.500 in. 

1.434 to 1.437 in. 

12'/. to 13 in. 

8000 to 9000 Ib 

123. TRACK SliPPO RT IDLER CO)IPQNENTS. 

Bearing spacer width 

254 

1.96510 1.970 in. 

Or,~, .11<"", 
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Assembly 
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1I. The Gar Wood Winch. Model US- 1ST. is mounted on two main 
frame side channels al front end of tractor (fig. 261). I I is protected 
by the front bumper. The winch is driven by a winch drive shaft 
which connects the winch worm by a shear pin. and connects the drive 
shaft in the transmission by a splined coupling. The shear pin pro­
tects the winch and cable from overload. The winch drive in the 
t r ansmission makes it possible to wind Or unwind the cable, and the 
two-way engine clutch gives Iwo wind and two unwind speeds with 
a given engine speed. The winch drive consists of a worm. worm gear, 
drum shaft. sliding dutch, and winch drum. The worm rotate$ in two 
bearings in the upper gear case. It driv"s the worm gear which is 
mounted on the drum shaft. Also mounte<l on the drum shaft is the 
sliding jaw clutch which is keyed to the shaft. When the clutch is 
moved away from the drum by a shifting lever, it is disengaged, and 
the drum rotates freely on the shaft. When ihe clutch is moved 
toward the drum. its jaws engage mating jaws on the side of the drum. 
and the drum rotates with the shaft. An automatic brake is constantly 
applied to a brake disk on the front end of the winch worm. and holds 
the load suspended when the engine clutch is disengaged. A drag 
brake, applie<l to the drum, automatically keeps the drum from spin_ 
ning and the cable from unwinding too rapidly, when the cable is 
pulled o ff by hand. 

h . T he winch hand lever is the outside lever to the right, below 
driver's seat. It selects the direction of rotation o f the winch. winding 
or unwinding the cable. This lever can be moved up or down from 
its neutral position by pushing in re lease button On end of lever. With 
hand lever moved up, the winch will unwind the cable. With hand 
lever moved down. the winch will wind the cable. The winch hand 
lever is connecte<l to the shifting lever on the transmission cover hy 
an adjustable yoke rod. The shifting lever is mounted in a housing 
on top of the transmission case. This housing provides a common 
junction for tubes and hoses venting the clutch and gear reduc tion 
unit. electric brake power cylinder, clutch brake power cylinder. and 
transmission through a vent tube leading up in back of drivers seat. 
T he winch shifting lever housing assembly is accessible by raising 
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OItONANCE MAINTINANCE _ ~WO TlAI", TUCK, SUSPENSION, AND lQUI'­
MENT FOI ll-TOfiI , HIGH SPUD ' .... 001 MS {INTONATIONAL H'IVESTIIl 

BRAKE CASE 

)OM GEAR CASE 

SLIDING 

SHIFTING LEVEll 

DItAG 

POPPET 
RElEASE 

<NO. 

I 

RA PO 31325. 

figu ra 261 - Winch Without Cabl • 

• 
dr iver's seal. and is removed and installed as described in parsa:raph s 
5 n 8nd 9 " , respectively. 

DlSASSt:MUL Y. 

u. Drain Worm Gea. Ca&e (fig_ 267). Remove drain plug and 
dra in lubricant. 

h. Rr mn ... : IIn~ Coul'l,-no . Shut ... " Cork. One· .. ·.y \,. 1.'0:, a mi 
Conn~lor (Iii- 262 ). Unscrew emNgenc), trailer brake hose couple r 
and nipple from hont side of end bearing frame. Unscrew shut-off 
cock. n ipples. and one-way valve from rear side. U nsc rew service 
tra ile r brake hose coupleT a nd nipple from fro nt side of Ilir line brecket 
next to worm gear case. Unscrew tube connector from rear side. 

r. n ""u"., Eml BeH r ing ~' r .. m e ASO!e ulhly 11 ... 1 Slid in~ Clul('h 
(fig. 263) . Remove cap screw and lock washer atlaching re ta iner 
washer to drum shaft . and remove retainer washer a nd shims. Sl ide 
end bearing frame , thrust ring, and s liding clutch o ff shaft. Remove 
drag brake shoe and spring from frame. . 

d . Oi""8IIem"I '1 Elld n earing , ' r am e AII""' n\loly (fi i . 264 ). R e­
move cotler pin and headless p in attaching shift ini leve r t o end bear. 
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Figur. 262 _ Trail,r Air Sra" FINing. Remov,d 

DRAG BRAICE 

'"'" 

LEVER 

... "BEARING 

• 

ItA pP 313256 

Figure 263 - Removing End Searing Frame and Sliding Clutch 
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ORDNANCE MAINTENANCE - rOWER TRAIN, flACK, SUSPENSION, AND EQUI'­
MENT FOR lJ-TOM, HIGM SPUD TUClOR MS (lNTEINATtoNAL "AIVESTEI) 

POmT 
.RELEASE 

END SEARING 
FRAME 

DRAG UAI(E __ --, 
ADJUSTING 
NUT 

'~~ UAI<E 
~ GUIDE 

.... 1'0 3232S7 

Flgur. 264 _ Di$<lue mblin9 End Sea,ing frame Aue moly 

CAaLE CLAMP 

, DRUM SHAFT ___ J 

THRUST 

aUTCH 
KEY --_ ...... , __ "' . , -

Figur. 265 _ Removing Sliding Clutch Key 

ing framl', and remove lever. U nscrew Lubrication fitting from sleeve, 
and pull sleeve out of frame. 

e. R~mo"e Orum. NOTE : Clible 5hould hllve been removed from 
drum while winch WII.! still on vehicl •. Refer to TM 9-786. R emove 
t wo clutch keys fTom shah, using a cold chisel (fii_ 265). S lide thrust 
ring and drum off shaft. 

• 
( 
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.... 1'0323259 

figllre 266 _ liIemoving Air line atocket 

ItA I'll ~23260 

flgu" 267 - liIemovi"g tower Worm Gegr Con 
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'" 
OIDNAJKE .AINTDIANCI_IIOWD JlAIN, nACK, SUSrDlSIDN, AND lQUlr. 
MINT FOI n ·TOM, MMiII SPIED TlAOOl MS (INTONATIONAL MAIVESTO) 

WSHING 

aUSHING OIL ".''''G'/~ 

WORM GEAR 

UPPER WORM 
GEAR CASE 

U. I'D 323262 

Figvr. 26' - R. movin" Worm G_r from Shoff, Utillg ,"vII., 
(<f' · ' · 2905· 60} 
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fA 1'0 323263 

f lgura 270 _ Removing Au/omali, 8'011. Bond Assembly 

r. RenlO,",~ Worm Gear a nd S tudt AlS&e mhly. Remove two nuts 
and lock washer. attaching air line bracket, and remove bracket (l1g. 
266). Remove cap screw a nd lock washer attaching retainer washer 
t o end of shaft, and remove washer and shims ( fi g. 266 ). Turn as­
sembly over with lower worm gear case on top. Remove two cap 
screws, two nuts, and four lock washers attaching lower worm gear 
case to upper worm gear case, and lift off lower worm lear case (fig. 
267). P eel off gaskets. L ift Out worm gear, shaft, and bushings (fi". 
268) . 

1.[. Re IllO\'t' W".m (;ea T a nd nll ~hing" from Shaft . S lide both 
bushings off shaft. NOTE: Do not remove worm lelA, f rom shaft 
un/ea inspedioo reveals it is tleCe4saTy. Using puller ( 41-P-290S-60 ), 
pull worm gear off shaft (fig. 269). Remove two worm gear keys 
from shaft. 

h . Remo"" AtHomuli .. Urak., AO!8t:mhly. Remove four cap screws 
and lock wuhers attaching cover to brake case and remove cover. 
Loosen two spring adjusting nuts and two nuts attaching brake band 
t o case; pull brake band off disk and out 01 caile (fig. 270) . Remove 
four cap screws and lock washers attachin, rear bear;n, cap. and re­
move cap a nd gasket (fig. 271). Remove cap screw, lock washer. 
and retainer washer from end of worm shaft, and drive on end of worm 
shaft wit h a' brass rod until it is lorced out of bTake disk (fig. 272). 
Then remove brake disk. 

i. Remo,·., Windl Worm A88elllhly (fig. 273). Pull winch worm 
IlilHembly out of gear case. 
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REAR BEA RING 
CAP 

Flgur. 271 _ Removing Wi" , h Worm Shoft Gea , Seoring C"p 

'RAKE ."" , 
RETAINER 

rIP .. ...--WASHER 

.... 1'0 323265 

' ;gur. 212 - Driving Shelft OUI of Automoti, Brah Disk 

j. D ielt8M:mhl" Worm Auemhly (fig. 274). R emove brake disk 
key from worm. NOTE : D o not remove bearings Irom worm unless 
inspec tion reveals it is lie ;eMary. Pull both bearinls from wonn using 
puller (fig. 274 ) or an arbor press. NOTE : W hen removin, bear­
in" sellt puller iaws o r bed of press a,ainst inner bearinll race. 
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• 

104 1'0 323261 

Figur. 274 - Itemoving Winch Worm I,on' S.aring 

k . Remo"e Autol1lal ir. Brake Caee (lig. 275). Remove four cap 
screws and lock washers a ttachinK brake case to upper worm Kear Ca!lll, 
and remove brake case. P~[ off gasket. NOTE : Do not remove 
brake Coue from upper worm ~ear ca$ll un/en repair oc replacement 
01 either part is necessary. 

I. DiNiQemhle Win .. h 5 " a l .. h lJI .... k ( fig. 276) . Remove two link 
p ins and cotter pins attaching links and swivel hook to sheave block. 
Remove nut from sna tch block .haft, and drive shaft from blOCk. 
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OIDNAH(E MAINTENANCE - POWEI JUIN, TUCI(, SUstlNStoN, AND EllUl"· 
MDtT fOi II-TOM, HIGH S"UD JUCTOI M5 (lNhiNATtoNAL HAlYUTD) 

Uf'l'ER WORM • 

SHEAVE 

j 

~_NlJT 

9 .. FIniNG 

IA PO 323269 

fi""". 216 - Win,h 5not,h S/odl DiKl ... mb/.d 

Remove lubricating fitting from shaft. R emove she live from block, 
and s lide block bushing from sheave. 

m. Di"a"~mhle Win!""h Cahle Rolle r (fi,. 277). Remove four cap 
screws altaching winch cable roller to frame side channels, and remove 
roller assembly {rom vehicle. Remove two cap screws and lock 
washers attaching brackets to each end of cable ro ller shaft, and reo 
move brackets. Slide cable roller shaft from roller. Remove two 
lubrication filt in,' from shaft. 
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tA 1'0 3'23270 

( 1 ) DISASSEMBL.E WINCH SHIFTING LEVER AND H OUSI NG (fig. 
278). Remove ho$e tee and vent tube tee. Remove cap .crew and 
lock washer damping' inside shifting lever on lever shaft. Remove 
inside lever key .out of s lou iruide shifting lever and shaft. P res5 
.crewdriver or chisel into iruide lever slot, and slide shifting lever 
shaft from lever housing and washer. 

(2) REMOVE AND DISASSEMBLE W INCIi H AN!) LEVER ASSEMBLY. 

Remove cotter pin and pin attaching yoke rod to hand lever. Remove 
nut and lock washer attaching winch hand lever 10 driver's seat. Re­
m ove cotter pin auachin, spacing washer ~o lever shaft. Pull shaft 
from Iwo levers, spring, and driver'. seat. Remove spacing wllsher, 
spring, and winch hand lever from driver'. tellt. 

126. CLEANING, INSPECTION, AND Rt;PAIR. 

a. Clean ln lJ. Clean all parts with dry-cleaning wlvenl. Dry with 
compressed ai r. 

h. Worm Gear C-a&e A.Memhly. Check oil passages to bushings 
to make lure they are not d~ed. Inspect case for cracks. breaks, 
or other damage. Replace if defective, or rebuild by welding or braz­
ing if damage is lItnali. 

c. Auto m at ic Drake Ca&e. Inspect brake case and cover for Cr9cQ, 
break$, or other damage. If broken or damaged. replace with new 
parta. Smal1 c rack. or breaks may be repaired by welding or brazing. 

d . Auto m atic Brake A_mhly. Inspect brake disk for scoring on 
braking surface. Place scored brake disk in lathe, and smooth scored 
surface. Replace damaged or excessively worn disk. Examine threads 
on both ends of brake band for damage. lnspect lining for wear and 
if worn to rivet heads, replace lining. Use punch to drive out rivets 
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and remove lining. Clamp new lining in band, using three or more 
clamps. Using %._inch drill, drill through six rivet holes in the band 
and through lining. Remove lining from band and counterbore six 
drilled holes in lining to depth of % 2 inch and diameter of 1 Y..Z inch. 
R ivet l ining to band, starting at center and working out to ends of band. 

... Winr h Wor m , St'1I18, a nd Bearings. Inspect for scored,chipped. 
or cracked teeth. Replace worm if shaft is damaged or bent. Inspect 
bearings for rough, pitted, or discolored balls or races. Oil bearings 
9nd lest for smoothness. If besrings 9re defective, replace. I nspect 
oil se91 in use and oil se91 in rear be9ring C9P for wear or damage. 
If defective, remove seals and replace. Press new oil seals into case 
or cap with lip side toward bearing. 

f . Wo rm (;ear lind Drum S hll ft ASllel1l lolv. Inspect worm gear for 
scored. chipped, or cracked teeth, and for looseness on drum shaft. 
Repl9ce worm gear if d9maged. Replace worn or dam9ged keys. 
If drum shaft is bent or damaged, replace shaft. 

g. Win .. h Drum Ae~mhly. Inspecl drum for cracks or breaks. 
Repair or replace if necessary. Inspect threads on cable damp for 
good condition and if damaged, replace damp assembly. 

h . E nd ne .. ring Frllnte As .. e l1lhly. Inspect end frame for cr9cks, 
breaks, or other damage and if defective, replace. If end bearing 
sleeve bushing is worn e"cessively, replace sleeve bushing. Inspect 
sleeve dowel pin and drag brake dowel pin. If eKcessively worn or 
damaged, replace with new dowel pin. 

I . Clutr h Auemhl,·. Inspect sliding dUlch for worn or broken 
jaws. If defective, replace dutch. Inspect winch shifting lever as­
sembly for e"cessive wear or broken parts. Replace worn Of broken 
P9rts.. 

j . Win ... h Line ASe<:'mhly. Repair cable end if broken. If cable is 
frayed in anyone place or strands broken, replace with new cable. 
T ake care not to t9ke hold of a frayed cable with bare hands. 

k. Win ... h Drag Brake AIIMemhly. Inspect lining on d rag brake 
shoe; if worn to rivet heads, replace with new lining. Use punch to 
drive rivets out, then remove old lining. Clamp new lining t o shoe 
and drill two ~~I"inch rivet holes through lining. R emove lining from 
shoe and counterbore both holes in lining to %~-inch depth and 1 %~_ 
inch diameter. R ivet lining to shoe with two rivets. Inspect drag 
brake spring 9nd if weak or broken, replace with new spring. 

I. Win ... h Snll t ... h nt .... k Componen ts. lns~t all parts for wear, 
cracks, or breaks. R eplace defective parts. If sheave bushing is worn, 
use suit9ble removing tool to drive out bushing, and replace with new 
bushing. Inspect oil passages, making sure they afe open. 
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HDNANCE MAINTENANCE _ ~wa TUIN, DACI(, SUSrlNStoN, AND EQUIP· 
MENT FOI lJ.TOtI, HIGH SrEED Tl.lCTOI M5 (INTONATIONAL HlIVISTD) 

• 
/ f. O'NT BEARING 

THRUST aEARING 

SHAFT ENO 

RA PO 323272 

figu,. 219 _ In"e"'ing Sea,ing on Wo,m Shah 

m . Winch Ca Me Ho ller ComjJonentll. Inspect pant for wear, 
cracks, or breaks; replace any defective pan. I nspect lubrication 
passages in roller shaft to make sure they are open. 

n. Tr"n~miHioll Winch Shihing Control Componentll (fic. 278 ). 
Inspect oil seal in lever housing for wear or damaged lip. If worn or 
damaged. pry seal out of housing and replace. Inspect howing lever 
shaft, and inside shifting lever for wear, cracks, or breaks, a nd replace 
defective parts: Inspect yoke rod for damaaed ,or rusted threads, a nd 
replace parts if defective, or not adjustable. Inspect hand lever shaft 
for wear. If worn. replace shaft. Inspec t hand lever for proper 
operation of plunaer and pin. T he pin in plun,er holds hand lever 
in neutral when installed on driver's seat. If pin it worn or damaged. 
drive pin from plunger and replace. R eplace plunger IIpring if weak 
or broken. 

127. ASSE~IBL\, . 

a. In81all AUlo lllldi .. Dra ke Calle (fig. 275). P isce new gasket on 
front of upper worm gear case, and place brake ease against gasket. 
Install four cap $CreW1 ,md lock washers. 
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b. A8scmhle Worm A8~cmhly (fig. 279) . With bearing replacer 
(41-R-2383-785) drive on or press rear thrust bearing onto rear end 
(drive end) o( worm shaft against shoulder. NOTE: Make sure 
thrust side of outer bear inl2 r ace i! toward drive shaft end. The thrust 
side of the outer bearinl2 race is the Ihio;ker side. Install front bearing 
in same manner, except that this bearing m ay face either way. Install 
brake disk key in worm. 

c. In@tall Worm A!l8elllhly. Insert worm assembly (brake and 
first) inlo rear end of upper worm gear case (fig. 273 ). Use care in , 
inserting brake end of worm shaft through oil seal in automatic brake 
case. T ap worm and bearings into place with a soft hammer until 
bearings are seated flush with gear case. Install new gasket and rear 
bearing cap to upper worm gear case, and attach with four cap screws 
and lock washers (fig. 27 1). 

d . InMali Automati .. Brake A8sen.hly. Drive automatic brake 
disk on worm shaft. Install retaining washer, lock washer, and cap 
screw to end of worm shaft. W ith lin ing insta lled on brake band, 
install two check nuts on anchor end far enough apart to go on either 
side of slot in case. InstalJ spring, a lining washer, and two adjusting 
nuts flush with end of screw on brake band. Install brake band in 
case, placing both ends in slots provided in case (fig. 270). T ighten 
two anchor end check nuts on case. and adj ust brake band (refer to 
TM 9-786 ). Place brake case cover on case, and install four cap 
screws and lock washers. 

e. III81all Worm Gear and 8u8hings on S hafl. Insert two WOrm 
gear keys in drum shaft keyways. Press or drive worm gear in posi­
tion on drum shaft. Place two worm gear case bushings on d rum shaft 
with oil grooves away (rom gear. 

f . Install Worm Gear 11011 Shaft A!l8emhly. W ith upper worm 
gellr case upside down, p lace worm gellr lind drum shaft IIssembly in 
case (fig. 268). M esh worm gear teeth with worm. set worm ge llr 
case bushings on dowel pins, and aline oi l holes with upper worm gear 
case oil passages. Install two gaskets on upper worm gear case. and 
set lower worm gear case on top of gaskets, making sure dowel pins 
locate in lower worm gear case (fig. 267) . Attach with two cap 
screws, two nuts, and four lock washers. I nstall air line coupling 
bracket on two studs at side of upper worm gear case, and attach with 
two nuts and lock washers (fig. 266) . 

g. In8tall Drum ( fig. 265) . Slide winch drum on shaft with clutch 
jaw side of drum away from worm gear case. Place thrust rmg on 
shaft next to drum with slotted side of ring away from drum. Install 
two keys into keyway in shaft. 
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ORDNANCE MAINTINANCI_ POWER TIAIN, TRACK, SUSPENSION, AND EQUIp· 
MENT fOR Il·TON, HKiH SPEEO TRACTOR M5 (I NTERNATIONAL HARVESTER) 

h. '\8~mhle E nd Bear ing "' ra m e "~J!emhly (fig. 264). Insert 
sleeve assembly, with sl!!eve b,:!shing pressed into place, into end bear· 
ing frame . Al ine slot in sl!!eve with dowel in frame. Screw lubrica­
tion litting through hole in end bearing frame into sleeve. Insta ll 
shifting lever to end bearing frame by installing one headless pin and 
cotter pin. Insert spring and drag brake into hole provided in end 
bearing frame, and aline slot in drag brake shoe with dowel pin in end 
bearing frame. 

i. Insl lI ll [ n,1 n .-uring t ' rallle A88elllhly a n,1 ~Ii,ling Clul .. 1I (lig. 
263). Insta ll sliding clutch, thrust ring, and end bearing frame as_ 
sembly on drum shaft with shifting lever yoke in position on sliding 
clutch. Install shims and retainer washer to end of shaft by installing 
one cap screw and lock washer. 

j. Install H08e Coul'l,:u, Shut·off (:ot'k , O n e· ... ay \'ah 'e, a n,l 
( :unn~t .. r (fig. 262). Screw servic-e trailer brake hose coupler with 
nipple into front side of air line bracket next to wOrm gear case, and 
screw tube connector inlO rear side. Screw emergency traile r brake 
hose coupler with nipple into front side of end bearing frame , and 
screw shut-ofJ cock with nipples and one-way valve into rear side. 

k. Luhr ieate W in .. h . Fill worm gear case to proper level, and 
lubricate fittings (Refer TM 9-786) . 

• 
I. A~eemhle Win .. h Snllieh moek (fig. 276). Sl ide block bushing 

into sheave, and install sheave in block centering with shaft bore. 
Insert shaft through block and sheave, and attach with two nuts. 
Tighten the nuts until block bushing is t ight in block. Stake nuts on 
shaft to prevent loosening of block bushing. Place lubricating fitting 
in shaft. I nstall swivel hook to block by attaching with a link, two 
link pins, and cotter pins. Lubricate snatch block. 

m . A",sem hle Windl enhle Rolle r (fig. 277). Install two lubricat· 
ion fittings in ends of roller shaft. Slide cable roller on shafl, and in­
stall two brackets on shaft, attaching with two cap screws and lock 
washers. I nstall cable roller assembly to frame side channels and 
attach brackets to channels with four cap screws a nd lock washers. 

'11 . A~semhle Transm i~8ion W in .. h S hift ing Conlrol8 (fig. 278). 

<I> ASSEMBLE AND INSTALL WINC H H AND L EVER ASSEMBLY . 

Place the parts in folLowing order from right side of driver's seat, 
spring, winch hand lever, spacing. washer. lind cranking motor cont rol 
hand lever. Install lever shaft through the driver's seat, spring, winch 
hand lever, spacing washer, and cranking motor control hand lever. 
Install cotter pin in spacing washer and lever shaft. Attach lever shaft 
with nut and lock washer. Attach yoke rod to winch hand lever with 
pin and cotter pin. NOTE : Check adjustment of yoke rod '0 make 
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sure wi1l(;h drive $halt clutch i$ in neutral when wi1l(;h hand lever 
plun/1er pin is en/1I1I1OO in neu tral slot on drivers seat . 

. (2) A SSEMBl.E WIN CH SHIFTING L EVER AND H OUS ING. Place in-
s ide shifting lever in housing, and install lever shaft t hrough the oil seal 
and inside shifting lever. Insert inside lever key in slot, and clamp lever 
to shaft with cap screw and Jock washer. Install hose tee on front of 
housing and compression t ee on rear of housing. 
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ORONANCE MAINTENANCE - pown TRAIN, TRACII: , 5USPENStON, AND EQUIP­
MENT fOR ll-TON, HIGH SPUD TRACTOR MS (I NTERNATIONAL HARVUTER) 

Description 

CHAPTER 8 

fRAME AND BODY 

Section I 

DESCRIPTION 

• 

, ... ".~ 
128 

Ii. The frame consists of two longitudinal, heavy-s~tion, steel side 
channels which are rigidly braced and supported on lOp of two trans­
verse. $Quan! frame erossmembers. They are connected by angles 
which are welded to frame erossmembers. and bolted to side channels. 
At the ends of the erossmembers are vertical plates welded in place 
and strengthened by welded gussets. Each vertical p late has six 
studs used for attaching bogie frame with fender side sheet in be­
tween. The bumper connects to front ends of side channels, and pintle 
housing connects to rear ends. The engine. differential, and fina l 
drive housing mount dire<;;tly onto side channels. T he entire weight 
of vehicle body is carried on side channels and frame crossmembers, 
which in turn are supported by the bogie frame assembly. 

h. The body is made up of a number of welded sheet-steel units, 
brackets, supports, and various sheet-steel parts. T hese are attached 
by cap screws, lock washers. and nuts. The welded units include the 
cowl, driver's seat, side seats, shell bo~, powder bo~, doors, bumper , 
pintle, and canopy top_ Various sheet-steel parts include platforms, 
enclosure sheets, hood sheets, side sheets, etc, 

Seclion II 

BUMPER AND TOWING HOOKS 

Description 

Repair 

129. nl>:!'iCIUI'TION. 

.__ _ 1J O 

II . The front bumper consists of a J ill- inch extra strong pipe 
welded to two brackets. These brackets attach to front ends of two 
side channels by four cap screws and lock washers. 

Or,~, .11<"", 
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II. Two steel ram·s.-horn towing hooks are mounted to front outer 
sides of two side channels and bumper brackets. The hooks turn up 
at their ends to prevent towing cables or chains from falling off when 
In UR. 

c. R emoval and installation of bumper and towing hooks are ex­
plained in TM 9·786. 

130. REPAIR. 

a. Weld brackets to bumper bar if they are broken loose. 
Straighten bent bumper, making sure both brackets are in line. and 
t apped holes in brackets line up with cap screw holes in ends of side 
channels. 

II. Reform bent towing hooks. Weld worn or broken towing hooks. 

Description 
DisaSllll!mbly 
Repair or rebuild 
Assembly .. .. ...... 

131. DESCRIPTION. 

Metion 111 

PINTLE 

132 

133 
134 

a. The pintle hook is mounted in center of pintle housing, which 
is attached by dowel pins and cap screws to the rear ends of frame side 
channell. The hook is provided with a lock and 'latch, and also a 
spring which cushions the shock when starts or stops are made. 

h. Removal and installation of pintle hook and pintle hook IIS­
sembly are explained in TM 9-786. 

132. DISASSEMBLY (fig. 280) . 

a. RemoH' Pintle Hook. SI'ring antI Houlling (:,.". Clamp pintle 
hook in a vise with slotted nut end up to remove cotter pin. L ine up 
cotter pin in slotted nut with grooves in front spring seat. Remove 
cotter pin. slotted nut, front spring seat, pintle hook spring. rear spring 
seat, and housing ClIp. 

h. Hemo"e Latch. Remove cap screw and lock washer from latch. 
Drive out latch pin and remove latch. Slide spring out of slot in latch. 

r. Remov,., Lork. Remove cotter pin and nut from fulcrum boh. 
Drive out fulcrum bolt and remove lock. 

273 
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133. REI',\TR UR RElHlILD. 

TM 9·17868 
133·135 

o. Replace pintle hook spring or latch spring if broken or de­
formed . Free length of pintle hook spring should be 59;~ to 5'\'16 
inches. 

h. Inspect housin!: cap for cracks. Replace if cracked. 

c. Build up wom pint le hook with welding material. Weld a 
broken hook, or if this is nOI practical, replace with serviceable hook . 

• 1. Replace complete lock chain with pins, if chain or pins are 
broken. 

134. ASoSE;\IBLY (fig. 280) . 

a. In81alll..twk. Place lock on pintle hook, and insert fulc rum bolt. 
I nstall nut and cotter p in on fulcrum boll. 

h. In"toll Latch. Install latch spring in slot in latch. Place latch in 
lock. and install latch pin. Install cap $C rew with lock washer, locking 
latch pin in place. 

c. In8tll il Hou8ing Ca l' .ami Pintle Hook S ilring. Clamp pintle 
hook in a vise with shaft end up. Place housing cap, rear spring seat, 
spring, and front spring seat on pintle hook shaft. Install slotted nut 
on shaft . Tum the slotted nut down unt il a measurement of 6 3(. 
inches is obtained between front finished face of housing cap to front 
face of fla nge on front spring seat. NOTE : T his m easurement should 
be the same as the depth o f bored hole in pintle housine in lo which 
sprine e nd of the pintle hook is installed. Line up slots in nut and 
front spring seat with cotler pin hole in shaft, and insta ll cotter pin. 

Section IV 

CANOPY TOP FRAME 

D escription 

Repair 

135. UESCHWTIOi' .... 

' ........ h 

135 
... 136 

a. The canopy top frame is constructed of pipes which are either 
welded or slip-fitted into brackets to form a support ing frame for 
canvas canopy and curtains. T he fra me is supported by six ve rtical 
pipes which set in sockets provided in back rests of two side seats. 
The frame al90 connects to top of windshield by two eye bolts with 
wing nuts. T he pipes and brackets tha t make up lop frame are color· 
coded at each joint to facilitate assembly. 

t , Or. .11<"", 
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ODNAJKE MAINTENANCE -I'OWD TUite. TUCI. SUSPIIISIOlI. AND ECMIP· 
M1NT FOI I3-T«*, HIGH snED TUCTOI M5 (lNiElNATIONAL HAlVESm) 

h . Removal and installation of canopy frame is explained in TM 
9·786. 

136. REPAIR. 

•. Weld pipes and brackets together if welded connections are 
cracked or broken locse. Make sure brackets are poaitioned correctly 
on pipes before welding. Straighten bent pipes. Replace expansion 
plugs into bottoms of .Iip-fit holes in brackets, if plugs are missing. 
If brackets are damaged and pipes do not fit, drill out slip-fit holes in 
brackets with ~~{a·inch drill, and ream 0.824 to 0.829 inch. File or 
gr ind nicks on formed ends of pipes to slip-fit into brackets. 

Section V 

CANVAS TOP, CURTAINS, AND COVIRS 
,.... L' 

Description 

Repair ..... .. 

......... ... .. ... . .... ....... ..... ....... ..... ....... .... ... ... ..... .... 137 
................. ........... .................. ..... ..... .... ... .. ....... 138 

137. DESCRIPTION. 
a. Canvas top and curtain. surround canopy top frame. They are 

secured by straps with either fri ction buckles or turn·button fasteners. 
Curtains have 12 sheet windows of Rame·resisting material. The two 
front door curta ins have steel frames sewed with in the canvas to sup­
port them in an upright position when they swing open with doon. 
Canvas covers are provided for the windshield, fan guard, and shell box 
tray. 

138. REPAIR. 
•. Sew open seams in canvas and sew on loose straps. Patch and 

sew holes in canvas.. Replace broken windows with new ones. 

Description .. 

Repair or rebuild 

Seclion VI 

VEHiCLE fRAME , .. -~ 
. .............. . .. . .. .... .. ... .. .. .. 139 

. . .. .... .. . . .. .. .... .. .... .... ................ 140 

139. DESCRIPTION (fig. 281 ) . 
a. Vehicle frame consists of two longitudinal. heavy-section, steel 

side channel. and two transverse, square frame crossmembers, Side 
channels set on top of crossmembers and are bolted to angle. which 

27. 
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OIDNANCE MAINTENANCE-POWO TlAlN, T .... CI, SUS' lNSION, AND EQUI'­
MENT fOi 13-TON, HIGH SPEED T .... CTOI MS (INTONATIONAL HlIVUTD) 

are welded to c rossmembers. Side channels a re rigidly braced by a 
number of vertical gussets which are welded within troughs of chan­
nels. Frame crossmembers are square-shaped, hollow-steel frames, 
and have vertical plates welded to their ends. 

140. REPAIR OR REBUIW. 

a. Replace studs in crossmembers if they are damaged. Unscrew 
damaged studs from vertical end plate, and install serviceable .-tudl 
with ftat ends in. W eld all cracked or broken welds. Straighten bent 
or sprung frame parts. 

Seclion VIJ 

BOXES, DOORS, SEATS, COWL, FENDERS, GUARDS, 
HOOD, PLATFORMS, SIDE sHElTS, AND WINDSHIELD 

Description 

Disassembly 

Repair 

Assembly 

141. DESCRIPTION. 

. . . .. . 
14 ' 
142 
143 

144 

a. These units are of welded-steel construction, and are attached 
to vehicle by cap screws for easy removal and installation. 

h. Complete description of units, also removal and installation 
procedures, are covered in TM 9-786. 

142. DISASSEMBLY. 

a. Wind8hiei<1 (fig. 282). 

( 1) REMOVE LoWER ARM. Remove nut and washer from stud 
attaching lower arm to upper arm, and remove lower arm. 

(2) REMOvE UPPER ARMS. Remove two cap screws, nuts, and 
lock washers attaching rear view mirror to top of windshie ld, and re­
move mirror. Remove two cap screws attaching top bar to upper 
arms, and remove top bar. Remove five screws attaching each upper 
arm to windshield frame, and remove both upper arms. 

(3) REMOVE FRAME. Remove four flat-head machine screws 
attaching top frame piece to frame comers. Carefully remove top 
frame piece from glass by tapping a long inner edge with a hammer 
and a flat piece of wood. Repeat procedure for loosening remainder 

. of windshield frame from glass., and pull glass out of frame. 

'" 
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143. REPAIR. 

TM 9-17861 
143·144 

AA I'D 31321 S 

a. Straighten bent or damaged sheet metal parts and weld wher· 
ever welded ronnection. are cracked or broken. 

144. ASSEMBlY. 

R. ~ind.hleld (Ii&- 282). 
(1) INSTALL FRAMa. Install bottom and , ides of windshie ld 

frame onto lafety gla.. Safety I la .. dimensions are : 2S:~ 2 inchel 
wide by 29~. inches high by If. inch thick. Cowen have ¥i, ·inch 
radiut. Make lJUTe Ilass seaU into seal in fn.me, and that leal dOH 
not roll over. Place two frame corners into poIition at top of glaa 
and fn.me. Install top frame piece on I lass, and install .iK f1at·head 
machine .crew. attaching top frame piece and frame .ide pi~. to 
both frame comers. 

(2) I NSTALL UPPER ARMS. Place an upper arm on each .ide 
of windshield frame, and secure with 10 screws. Place top bar on top 
of windshield frame, and install two cap screws attaching bar to upper 
anna. Attach rear view mirror to windshield by installing two cap 
!!Crews, nuts, and lock wa,herl. 

(3) INSTALL LoWER ARMS. Place lower arms over stud.. in upper 
arm., and install two attachinl nutl and washers. 

27. 
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ORDNANCE MAINTfNANCf _ POWfl TRAIN, TRA(I, SUSPENSION, AND fQUIP· 
MfNT FOR 13·TON, HtGH SPUD TRACTOR MS (lHTElHATl0f4AL HARVESTER) 

CHAPTER 9 

SPECIAL TOOLS ,_.,.h 
Special tools .. . . . . . . . . . . . . . .. ....... 14 5 

145. SPECIAL TOOLS. 

SPECIAL TOOLS 

/III .. ~f_~,., 

5peciol , ..... 0."';"';0. """"~., 

AO"PTEJI, puller, final drive shaft 
pinion (use with 4 1-P-2957-27 
puller) MAS-1-4 Wi 

BRACKET, transmission lifting M AS-7-30 1 

BJlACK£T. transmission lifting (used 
with 41 .B_1926-750) .. ... .......... . , MAS-7-303 

~1_R · 23a~ .7a5 ~1 .R. 23a~ ·13S ~1 · W_1032 ~1 · R· 2J7S·12S 

(I·R ·n8~ · IOS '" • • " . '" ~1 ·R·237S_(30 (I_R .1373.83S· 

• • 
. ' 

• 

r-: ~ 
~1· B_1 926_775 (I ·R·n83·78S ~1 · B·19 26·7S0 

Figure 283 _ Sp<!tig , Toob 

28' 

,.4.,.1 _~ 

... ~ ...... , 

41-A-I S- I 50 

41-5- 1926-750 

41 -5-1 926-755 

~1 . R_237J · 86S 

~ 1 .W·J336·900 

l A PO 32327 6 
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OIDNAN(E MAINTENANCE _ '<)WD TlAIN, flACK, SUSPENSION, AND EIUIP· 
MENT fOI ll-TON, MIGM SPEED flACTOI MS (lNnINATtoNAL MAlYlSm) 

" ...... 1_ .... 
5,.....1 1-' D .. <<I~_ N~"" 

COMPRESSOR, stud, suspension vo-
lUll' spring _. __ . __ . __ ... .. _ ... . . _, 

CON~ assemblina:. bogie wheel 
grease retainer ., 

CONE, assemblina:. trai ling id le r 
grease retainer . 

H~NDLE. l/. _in" for removen and 
replace" _ ,_ 

HOOKS, li fting, bogie wheel 

P ULLER, end plate 

PULLER, slide hammer type 

R EMOVER, and replacer, fi nal drive 
shaft , . , ." " 

R EMOVER and replacer, final drive 
shaft inner bearings, replacer 
outer bearina: ,,, .,,_ ...... " .... ... 

R EMOVER and replace r, diffe rential 
and final drive housing cover 

MAS-7-S06 

MAS-7-S03 

MAS-7-SI3 

LO-230 IS 

MAS-7-403 

MA5-7-404 

steering lever bushina: __ ." ._ MAS-7-4 11 

R EMOVER and replacer, brake shaft 
bearing support bushing ... " MAS-7-4 12 

REMOVER and replacer. bea.ring, 
differentia.l ca.se cover RH and 
LH internal pinion 

R EPLACER. bearing cone, 
tilll C8se 

differen_ 

REPL~C£R, final drive pinion shaft 
oil seal -- --- -- -- ---- .-- ---- , . 

REPL~CER, bogie wheel bearing and 
sp.9cer with oil seal ... "" 

REPL~CER, bellr ing and univerSli1 
jt)int flange clutch low range 
gear 

REPL~CER, oil seal input shaft 

212 

MAS-7-41S 

MAS-7-410 

MAS-7-407 

MAS-7-S04 

MAS-7-204 

MAS-7-304 

Or. ,.,1< .. 

41-<:-2555-850 

41-C-2562- 100 

41_C_2S62-460 

41 _H_139S_988 

41-H -2644 

41_P _2907_197 

41-P -29S7-27 

41-R-2378-60S 

41-R-2373-86S 

41-R-2375-430 

4 1-R -23 7S-12S 

41-R ·2373-83S 

41-R -2384-13S 

4 l -R -2392-S 15 

4 1-R-2384-95 

41 -R-2383-785 

41 -R -2392-885 
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REPLACER, bearing cup differential 
case ... ....... ... .... ... ... .......... .... . 

REPLACER, trailing idler bearings 
and spacers with oil seal ..... ... .. . 

REPLACER final drive $haft oil seal . 

WRENCH, socket J/. in. sq-drive 
3J.i.-in. hex opening ... ...... . . .. .. . 

WRENCH, special, winch drive shaft 
nUl, 2J/._in. opening 

WRENCH, spanner, counters haft rear 
bearing and winch drive shaft 
locknut .. . ... ........ . 

WRENCH, oi l seal ring shaft re-
tainer .. " ... "" .. ... ... " ..... ... ... ...... . . 

WRENCH, piston guide .... ....... . 

MAS-7-408 

MAS-7-50 1 

MAS-7-40S 

MAS-7-40t 

MAS-7-302 

MAS-7-30S 

LO-24187-A 

LO-2S824-A 

'" 
t , Or. ,11<"", 

UNIVERSITY Of C/o.lJfORNlA 

TM 9·17866 ,.5 

....... 11 ..... 
I'to ... ~ •• 

41-R-2384-78S 
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41-W-3032 
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41-W-3247-170 

41-W-3336-690 

41_W_3336_740 
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REFERENCES 

P UBLICATIONS INDEXES. 

The following publications indexes should be consulted frequently 
for latest changes to, or revis ions of the pUblications given in this list 
of references and for new publications relating to materiel covered in 
this manual ; 

Introduction to Ordnance Catalog (explaining 
SNL system) ______ . __ ___ _ . __ . ...." ... " ASF Cat. 

Ordnance PUblications for Supply 
(index to SNL's) ... 

Index 

Index to Ordnance Publications (listing FM's, 
TM's, TC's, and TB's of interest to ordnance 
personnel, MWO's, OPSR, BSD, S of SR's, 
OSSC's, and OFSB's, and includes Alpha­
betical list of M ajor Items with PUblicatioJl$ 

ORD 1 IOC 

ASF Cat. 
ORO 2 OPSI 

Pertaining Thereto) OFSB 1-1 

List of Publications for Training (listing MR's, 
MTP's, T I BA's, T I A's, FM's, TM's, and 
TR's, concerning training) 

List of T raining F ilms, F ilm Strips, and F ilm 
Bulletins ( listing TF's, FS's, and FB's by 

FM 21-6 

serial number and subject) ............... PM 2 1-7 

Military Training Aids (listing Graphic Train-
ing Aids, Models, Devices, and Displays) FM 21-8 

STANDARD N01\lENCLATURE LISTS. 

Tractor, high speed, 13-ton, M 5 ( Internat ional 
H arvester) _______ __ _____ ........... ____ . SNL G-162 

Cleaning, preserving and lubrication materials, 
reroil fluids, special oils, and miscellaneous 
related items ... .. _ . .... .. _ ....... . _ ............ _ .. SNL K-l 

Soldering, brazing. and welding materia ls. gases 
and related items ...... " ..... " . .. ........ .. ..... " SNL K-2 

T ools. maintenance for repair of automotive 
vehicles ... .. __ .. _ .. _" ... _ .. _ ...... _ .... ... -.. ... .. -

Tool sets-motor transport . .. .. -" ". 

Tool sets, for ordnance service command, auto-

SNL G-27 
Vol. 1 

SNL N-19 

motive shops __ ........ .. .......... " ....... " .... SNL N-30 ,.. 
Or. ,",I< " 
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REFERENCES 

EXPLANATORY PUBLICATIONS. 

Fun,lam .. nta l Prine-il,l .... 

Automotive electricity 

Automotive lubrication 

Basic Maintenance Manual 

Electrical fundamentals . 

Military motor vehicles 

Motor vehicle inspections and preventive 
maintenance service 

Precautions in handling ga$Oline 

Standard Mili tary M otor Vehicles 

0lot:ratiun uf ]\lal"r; .. I. 

13·ton, high speed tfactor M5 ( International 

TM 9· 17868 

TM 10·580 

TM 10-540 

T M 38-250 

TM 1-455 

AR 850-15 

TM 9-2810 

AR 850·20 

TM 9·2800 

H arvester) . TM 9·786 

J\lainlcnane-c and Rq ... ;r. 

Cleaning, preserving, lubricating a nd welding 
materials and similar items issued by Ihe 
Ordnance Department TM 9·850 

Cold weather lubrication and service of com· 
bat vehicles and automotive materiel OFSB 6.11 

M aintenance and care of pneumatic tires and 
rubber treads TM 3 1·200 

Ordnance maintenance : Engine and engine 
accessories for 13' lon, high speed tractor M5 
( International Harvester) TM 9-1786A 

Ordnance maintenance: Electrical equipment 
(Deko-Remy) TM 9·1825A 

Ordnance maintenance: Carburetors (Zenith) TM 9·1826C 

Ordnance maintenance: Fuel pumps 

Ordnance maintenance : Speedometers and 
tachometers 

Tune_up and adjustment 

'" 

TM 9·1828A 

TM 9·I829A 

TM 10-530 
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"ro t~tion of Ma terie l. 

Camouflage .. 

Chemical decontamination, materials and 
equipment 

Decontamination of armored force vehicles 

Defense against chemical attack 

Explosives and demolitions 

Storage a nti Ship ment. 

Ordnance storage and shipment chart, group 

F M 5-20 

T M 3·2 20 

F M 17-59 

F M 21-40 

F M 5·25 

G-Major items , . ____ __ , ___ ,."_ ." .. ,, , ... .. , OSSC·G 

Registration of motor vehicles AR 850- 10 

Rules governing the loading of mechanized 
and motorized army equipment, also major 
caliber guns, for the United States Army 

• and Navy, on open top equipment published 
by Operations and Maintenance Depan. 
ment of Associat ion of American Railroads. 

Storage of motor vehicle equipment 

'06 

AR 850- 18 
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INDEX 

A~tu.tina. lever 
inn.lI.tion 

A 

inspection pIUI' ... ... " ............. " .. . '"' ""ait .nd lever ............................ 104 
• emova l of ,h.ft, leve< .• nd in_ 

lpection plua.> 

Adju.tment 

, .. 
.ir compr .. ,or ........... .... ................ 194 
bevel pinion and bevd drive 

[l:e.' .......................................... 53 
brake C<lntrol v.lve .... .... .. .............. 118 
clutch br.ke applic.tion v.lve .... 113 
clutch Ihiftinl and brake pOWU 

cylinde .. .................................. 131 
dectric b,ake controlle, .. .............. 164 

enline clutch . hiitina," v.lve ... , 106 
hudliihto ...................... .. .............. 13S 
hilh .. m""r.tu", indicator buner 118 
rellY· ..................... .. ............ .. ......... . '" oolenoid .......................... ........ ........ .. 149 

AGO Fo,m No. 418. desc.iption .nd 
;n.lruction. lor u~ ........... ... .... ...... . , 

Air and eltttric brake control v.lve. 
in ... lIllion of cove . .. .... ....... ......... 118 

Ai, b •• ke be", a .. embly and 
couple .. 

... embly ... ................. ........... .. 
deK.iption. di.a.",mbly. dunina. 

Ind ;n,,,,,ction ........................ as 
Air oyotem, deK,iption .. . .... ............. . 
Annature 

.dju .. ment 
in.t.llation 

of .i. i.P ................... . 
........................... 143. 

removal . ...... ......................... . 

A,,,,mbly 
.ir C<lmpre.oo, ...... ......... .. ............ . 

cock' 

'" 
'" '" '" 
'" 

d.-in cockl .................................. 224 
.hut·off cock . .... ... .................. ... 223 

differenti.1 ....... ..... . .. .............. .. 
• Ittlric buke conlroll., ................ 161 

final driVel .nd .procketl .............. 110 
heldliihll ..... ................................. .. 13l 
low p ..... ure indicator 

buuer ............ .......... .. . .. ......... . 
Iwitch ..... ... .......... .. ...................... 116 
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. ... mblc compen''''"11 e .. e 
cove. to " ... " ___ " . ___ ....... 

ch.ek lie" ' edh .......... .. ........... .. 
Ii" . nd .ole •• noc . ..... .. .. 
removal from compcn"""1 

u.e cover . __ " .................. .. . .. 
S.\Iinll baekla.h .. " . ___ _ .. ______ .,,-" . 

compen .. ting (diff.ren' iol) II'" 
Ii .. and .ole .. "" ....... ........... " .. .. 
in.to110,ion and prope. (,m,nK 
removol ( . ilht lie •• ) ___ _________ .... 

finol d.ive ilea. 
in.pcet;on ond "'PO" __ ........... " 

in ... ll otion ...... 

Shifting lIeo .. 
.... mbly, rever .. K"" .holt ...... 
~hc<:k elcuonee (4th ,peed '.u 

ond input .h.It) ....... .......... . 

dati ., .. , .. , ..... , ..... , ..... , .... , .. ,., ... , ... _ .. 
d'.o .. emb ly ( •• ven<: .h.ft •• _ 

... mbly) __ " __ _ ...... ,, . __________ ." .. 

in"'1 .halt. 
in.pection and rep.ir ... ... .... ..... . 
in'fallo,ian (.hoft •• halt a .. em-

'" 

" " 
" 
" .. 
'" 
" .. .. , 
" " 
, .. 
..0 

" 
" " 
" " .. 

bly. a nd .h,ftinll fork) ........ 59 
.emov.l 

.hal .. ... _ .. " ....... __ "." . __ " ......... .. " " 
'" 
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UNIVERSITY Of C/o.lJfORN lA 



TM 9·17868 

INDEX 

G - Conl' d 
GUts - Con,'d 

winch and un wind RUts 
in ... n .. ion 01 ,h.h ond fork 
m~h.ni~.1 Op"olion ...... ..... .. 
remov.l 01 .hol,"_. ______ _ .. ...... . .. 

worm ,ur (v;in~h) 
dunin, 
in.~clion and .cpoi._. _ ..... _ ...... .. 
in.t.lIotion ........................... . .. 

M 

" 
" ,,, ,., 
". 

removal .............................. .. ........ 261 
Geo .. hih lever .wivel hou.ing 

.. ",mbl), ond in.~<tion __ . __ ... _ .. __ .. 
di .... ..,mb))' .... ..... ... ... ... .... ..... ..... ... . 

in.tallotion ....................... .. .. . 
•• moval ... ........ .......... .. .................. . 

H 
H andle (.hul-olf <ocb) 

in,".lIllion ...... __ .. _ .. _ .. __ ______ .. .. ___ _ .. 

• emoval 
Headlilh .. 

odju"menl 
... embly ... 
bl.ckout .. __ 
dnc , iplion 

di .... ~mbly 
HoOO 

-- - --, 

d.se.ip,ion . _ .. _ ............ .. " .. .... .. ... ... . 
'.1'0" __ .... ......... .. ........ .. ... .. 

H ou.;nc. ho,i. ,p.inl. in.pection 
and repoi . ......... .... .. .. ..... ........ __ .... .. 

H ouoinC (broh cont.o) valve). in -
.. allot ion of <ov ........ .... ... __ ... .... .. 

Ho using. differ.n'i al and (,n.l drive 

" .. 
" " 

'" m 

'" '" 
'" 
'" '" 

o,ueh fender suppon '0 ....... _ 97 

cleaninl. ;n'i><'<t;on and repoi<-- 85 

hou.inl cover .. _ ...... .... .... ........ 101 

;nsIIU.,;on .... " .. ".. ........... 93 

r.movol " Houlin,. winch .hi ltinc Icv .. 
•• ..,robly ... ______ .. ___ .. ...... .... .. .......... 271 

di ..... mbly 
Houl in, . ... mbly. g ... l. v.l ,wivel 

.... mbly 
di ..... mbly 
;nOi><'cl;on 
in .. allation .. ....... . .. ..... --- --- ---- .... 
removal ....... ____ __ _ .. __ ____ _ .. . 

H ub. (S •• Sproc ket. and hub. (dif. 
f ••• nl;al) ) 

'" 
" " " " 
" 

'93 

I 
Idler. tr.ck ."pport 

.... mbl)'. di ..... mbl)'. duning. 

, .... 
inlpect;on. ond rep.i . .. ...... .. .. 251 

d.IIC , iption 

Idler. t.ailinl 
----- ... _-------- ---- ---- ....... 

d.IIC.;pt;On. duninl. ;no""~tion. 
ond •• p.i . .... .. ...... ......... .... ...... . 

"to .nd 'ol.r.nc .... .................... .. 
.ebuildin, wh •• 1 . ... mbl)' _____ __ ._ .. 

I n. pection and repair 

". 
,., ,,. 
". 

ai. b •• h hose and co .. ple ......... . 215' 
.i. comp .... o. 
.i, ..... vo,. '.nko_ .... ______ __ _____ .. _ .. .. 

~i ..... mbl), bot,. frame .. ......... ............ .. .... .. .. . .. 

'" 
'" '" '" bumper .. .. ... .. ...... ....... ............. ......... 213 

unoI')' top f •• me ............................ 176 
coc ks 

drain cock. __ _ .. _ .. .................... .... .. 

.hut·oR ~oc kt .. ... ........ .. ............. .. 
cowl. f.nd ..... r><! pl.tfo.m .......... 279 
diR ... n'iol .. .... ---------- -- _. _-_ ... 
electric bro ke con.ronc<-- ............. . 
"n.l drive and .procket ... .... ". 
hood ... ..... ... ....... ....... ...... ... .... ..... __ 
idl ... 

... ek .upport _____ ____ _ ................... . 

"oilinl ... ..... ........ . .... .... .. ..... ...... . 
low pr ... u •• indicotor .witch .... .. 

oi l cool .. .. " 
oil cooler Ihutter_ .. . _______ .. 

oil "It« .. .. .. _ .. .. ..... .... .... ..... .. ....... " . 
!-';ntle .. .. ..... 
pow .. <yHnd ... 

" 
'" '" 
'" 
'" '" no 

'" ". 
m 

'" 
clutch .hiftin~ ond dutch broke 230 

electric bro ke con .. oll .... ........... . 
.... /100<1 ligl\1I .. ............. " ." ....... .. '" '" relay. 

o".n .. 
153. IS4 

.ol.noid .... .. ... .. 
"ce';ng I." ... ............................. . 
'ow.d· l<>od roupling .ocke, _-' _ ..... 
"an.mi •• ion ..... ... _ .. .. ..... ............... .. 
valve. 

broke control . ___ ______ .. __ . __ -'_ ...... _, 

'" , .. 
'" 16'; ., 

clutch buk •• pplicat ion ............ 211 
cnlinc clut<h .hiftin, .. _ .... .. .... .. 
on. -way .. ..... ___ .. _ .. . _______ __ __ ....... __ 

",ret)' ...... .. 

two_w.), 

Or. ," , I< " 

.., 
", 

'" m 

t , 
UNIVERSITY Of C/o.lJfORNlA 



TM 9-17868 

ORDNANCE MAINTENANCI_ POWU TRAIN, TRACK, SUS'ENSION, AND EQUII'­
MINT fOR 13-TON, HMi" SI'UD TRACTOR M5 UNTERNATtONAl HARVISTEI) 

1_ Cont'd 
In.p«tion .nd .epoi. _ Cont'd 

veh,cle frame .nd .u". __ . __ 

winch .. 

K 
Knif., (oil filter). deaninl 

.. ~ 
'" '" 

o .. cmbly .. ......... ............... ...... ........ 125 
di ..... .,mbly .... ..................... .... .. " .. 124 

L 

Oil economi . .. 
.. .embly ". .. ____ ........................ .. . 

di ... ..,mbty ..... ..... . __ ._ ...... ...... ........ . 
inopeetion and ,epoi. 

,.,. 
". 
'" '" opefO,;on ...... .... .. ...... ........ _ .. . __ "" ... 176 

'emov.I ....... . ______ -................... ...... . 180 
Oil filt er 

... .,mbly ............ .. __ .. __ -. ................ .. 125 

dean,nl, in'p«tion, .nd ' e poir .. 12. 
desc.iption __ -. __ -. ................ .. .... ______ • 121 

di ••• ..,mbty __ .................. III 
Oil ..,reen .• emov.l . __ _____ ." ........ ..... ... 1l L.mp. (.car flood lilhu) 

inn,II.,ion 01 lomp ond len. 
'emoval .nd deoninl I.mp and 

139 Oil 0 .. 1. (5 .... Suit, oil) 

". 
Lamp_uni,. sc. led bum 

in.tallotion .. .. ....... ........... ......... .. ..... 1)5 

'" Lubriu. ion 
0" comp ... .., • . _" ........... _ .. ..... _ ..... . '" tr.n.mission tub.ie"inl .y.tern .. 115 

M 
MWO (Modific.t ion Wo.k O.de •• ). 

desc.i pt ion o"d i""ruction. 10 . 

u.c ................ ...... .. ....... ...... ... ... . 
M.jo. unit ,epl.cement reco.d. de_ 

o<" ption .nd in"ructionl for Ule .. 
M •• k .. 1"M 

in.ta llotion 

, 
, 

.emoval .......... .................................. 133 
1"ht len' .............. __ .. ________ __ _ .. ... . 

Ma,kinl'. diffe.enti.1 and fin.l 
d.ive hou.in, " 

o 
Oil cooler 

cle.nin\!.. inlp«tion .• nd ' epo; ' . 118 
ducription --- -_ .... -. 

le. 1 . ......... .......... __ .,, __ ... "--. ,, --,--- . 
Oil coole, Ihulter 

... embly " .................... . " ............... . 
dunin\!.. in.pection. ,epoi •. d i,-

'" '" 
'" 

... cmbly. and dco<.ipiion .. .. 120 
Oil dome 

inot.ilation _ ........ _ -- ----" ...... ---,,-- . '" 'emov.l ........ ... .................. .. ............. 1110 

Oil ..,p ... to., inOl.lIuion ......... _-. ...... 192 

Ope."ion 
diffe renti,l ......... . 

electric bfOke controller .... " .... .... . 
power cyli nd ... ...... ... ........... _ 

" ,~ 

'" fin.1 d,ive • • nd .p.ockeu .. ... ......... 103 
low p.e .. u.e indinto •• witch ....... . 235 
solenoid 
, .. n,mi .. ion .. 

lub.ic"inl 'yot"m _ .. ' ______ -. ....... 
valve. 

... 
• 

'" 
bro ke cont.ol .......................... .... 2U 
dutch b .. ke .pplic01'on ............ 208 
eneine clutch .hiftinl . ,, ________ .... 
one· w.y ... ........ .. .... .... .. ........ .. .. .. . 
IWO.w,y -.. __ _ ........ ...................... . 

p 

Pin ion .h.fl. fin.1 drive 
inot.llolion .. ... ..... .......... ..• .... .. . 
in.p«tion and 
.emov.1 

.ep.i . ................ .. .. 

be •• ine. .......................... ----- -. .... 
Pinion. 

'" m 

'" 

'" .., 
'" .., 

bevel, fits .nd tole .. nc .................. 112 
u le",.l pinion. 

in.l.n.tion ... ...... __ • ____ . __ .. .......... . 

.emo".1 .... ...... ... ..... ... ... ....... ... ..... . 
in'e,n.1 pinion. 

in.tan.tion . nd timint .. ... ..... ..... . 
removal --- ---- _ .. ----------" .. -- -.. ,,-. 

oulpu l pinion, ch""k eeo. teeth .... 
Pintl., 

.. 
" .. 

... .,mbly, . e p.i( o •• .,build .. " ...... 175 
d~oc.ipl'on .nd di .... .,mbly .... .. ... . 273 

". 
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INDEX 

P - Con,' d , .. t. 

Piston 

'C.uotinll pi •• on 
..... mbly . nd 'n.unat;on. 21 1 
.emovil .nd di ••• ..,mbly ..... ......• 210 

and pl"nliu a.~mbly ....... .... ......... 217 

clutch .hiltinll Ind clulch b.akc 
pawe. cylinde •• 

I ... mbly and ' n ... U.t;on .... ..... . 
di .... embly ... .... . 
•• moval .................. ... ........ .. .... . 

inlet pi .. on 
inotlnation ... .. ... .. ............ ........ .. . 
•• movil .......... . 

pi"on and rod ... .,mbly 

'" ,,. 
'" 
'" ". 

in"on"'on ..... ........ ... ...... .......... 234 
removil .......... .... .. ........... ... .... . 

p ..... "r. conlrol vllve 

removal ..... ............................ 
PII'" 

bottom pIa .... (I .. n,mi.,ion) 

inotaUalion 
•• mo .... l ....... , ........... , .... , ...... , .... , .. , 

•• rmin.1 pI., •• (Hood [;,hu) 
i""an.'ion ...... 
,.mov.l .. .... , .. , .. , .... , .. ,. 

Pla.fo.m. 

'" '" 

" ,~ 

'" '" 
'" • ep'" ........ .. ....... , .. , .......... .... , .. ,,, ..... 279 

Plunll.r 
UhIU .. V.!V . .. .. ....................... " , .... 217 

""Ienoid 
.djuotm.nl of ..".w ....... , ..... , .... 149 
in.,oll,tion ... , ................... , .. , .. , .. .. 

.. , .. ,. , .... .. ........ ... . 
Pr ... ur., oil ( •• Iief v.lv •• pring) 

fil. 8nd lol.r.n.d .. .... , .... .. ....... .... . 
inopec.ion and •• pai •.. , ........ , .... , .. . 

Pr.ssure indi • .,or .wiICh. Low 

, .. 
'" 
H. 

" 
•• ..,mbly .nd ,., .. ...... , .. , ....... . H7 

dunini. inopeclion, removal, and 
di .... embly .. ,. , .... " .. , ..... , .... " .. 

d<'tCriplion ond ope .. ,ion ... .. ..... , 

Pump. oil 

'" '" 
in ... n •• ion of intoke p,pe.. .... ..... . 51 
.emoval 

I.om 'ran.mission .. .... . , .... .. 
• • • ,nil e p'pe .... , ....... " ., ....... .. " .. 

R Po,_ 
Re/lector, .. a. Rood lighlO, ..... , ....... ,. 138 
Relay., dcoerip'ion. di ..... mbLy. 

delnint. and in.peclion .... .... ..... ... 153 
Repett •• nd record., MWO .nd 

m.jo, unit repL ••• menl record. 
d ... er iption and in.truetion. lor 
usc .... , ............. , .... . , ... .. .. ...... . . . ....• 

Retainc",. bu.ini 
inopeetion and rep.i. , .... "." .... ... , .. ,. 
removal ...... .. . .. ....... . . . ... .. . .... .. ... .... . 

Rubbe. boot (pewe. <yli nd.",) 

, 
.. 
" 

in ... Uotion ......... , ..... , .... " .. ,." 131. 2J~ 
removaL .. ... ............................ 228. 233 

s 
Scr.en. oil. .. mo .... l .. , ...................... . 
S .. I •• oil, in'pec.ion.nd 'epoi, 

Ii. comp'.'''''' .... ........ ..... ...... .... .. 
hog;. wheeL ., .. , .. , .. , .... .. .. .. .... . 

" 
'" '" fin.1 drive ." ., ..... , ..... , ....... " ., .......... 109 

"lOCk .uppa •• idl ..... ... ............ .. .... HI 
lroilint idlu ...... , ..... , ... .... ,., .... ... . 
'ran.mi •• ;on , .. , .......... , .. , ..... , .... , ..... , . 

Sell • 
de .. ription ...... ......... .......... .......... .. 

'" .. 
'" i",tall"ion . .... ....... 66, 97 

•• mo .... l ..... , .. . ,., .. , ..... , ... . , .. .. U. 11. 72 
repoi • .. , ...... 0> ........... , •• , ....... , .0> ....... " 279 

Sh~l .. 
input ohalt 

.... mbly .nd in ... U.';on .... , .... . 
rear be .. inll 

r ... ine • . , ........... , .... , ........ , ... . 
r.mov.1 and di ..... mbLy ..... , .. ,. 

outpu, ,holt 
lito and tol ... ne ..... ..... .. .......... .. 
in.tana , ion Ind ... embly ... , .... " 
temovaL with pinion .... mbLy .. 

propell. r .hof .. 
in ... llation ... ... .. . . .. .. . .. ... .. .. . 

.emoval ... .. ............ ......... , .......... . 
r~v .... lI.,.r Ihalt. 

.ssembly .... .. ..... , .... , ........ , .... ...... .. 

" 
" " 
" 
'" " .. 
" '" 
" in, .. ll"ion 01 . halt .• hoft a.­

.embly and .hillinK fork... 59 
ro<ker arm Ih.It .... , ........ , ........ , ..... 217 

tr.n.mi .. ion ,haf, ...... .... .... .. .. .. .... . .. 
(S ..... 1"" Ge ... ; .hiltiniJ 

2., 
t, , Or. ,",I< " 
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ORDNANCE MAINTINANCE _ 'OWEII TIlAIN, T .... Cll:, SUS,ENSKtN, AND EQUI'­
MINT fOR 13-TON, "IG" S'UD TRACTOR MS (lNTERNlTKtNAL HARVESTER) 

S - Cont'd 
SharI> _ Con,'d 

wlOch d",·~ 'hoft 
W"fm KUf {"' ,nch) .hdt 

lO"all."on 
• c",oval 

Shell I"" 

'8,0 

'" 
",.,all.l,on 01 box and .uppo.t M 
.emovol 

,uppor, ........... ... .... . . . ..... 
Soren 

dcaninr;:. in'pe<:,ion. rep.oi •. ,nd 
a .. embly ... .. .. .. ... . 

d~scriplion ...... .... .. .... .. ..... ...... . 
di .... cmbly ... .. ..... .. .... . .. ...... . 
femovol 01 IwilCh 

Solenoid 
.djuotmen, .. ..... .. ......... ... ..... ... ... ... . 
,"cmbly .. 
duninr;:. in.pe<: tion .• ep.ir .• nd 

" " 
'" no , .. 
" ,., 
'" , .. 

deoc.iption .nd opo:r.tion .......... .. 14~ 

di ...... mbly ..... .... ..... . . 
te.t .. .... ... .... .. ... ..... . .. . .... ... .. .......... . 

Sp.ce ••. beo r;n~ 
de'nin~ (trock .upport idle.) ...... 
lito .nd toler.nce . ...... ... ............... . 
inope<:lion ond repair 

bollie whed .... ..... .. ..... . . 
,,,ilinll idler whee L. .... .... ....... . 
transmi •• ion ... .... .. .. ..... ............. . 

in.tall.lion of wa.her (differen. 
l i,n .... ......... ... ..... .... . 

• emoy,l (di n "r.nti,l) .. ... .. ... .... ... . . 

Spe<:domet« 
lito and lolerance . . ....... ... ... . .... . 
in".III1;on of drive .h.It ..... . 
femoval of drive .hoft .. 

Speed. (tean.mi .. ion) 
m""han;eal opera,ion .. ....... ..... .... . 
(Sec .1.0 Ce ... : .hiltinC) 

Spn,.,ke,. and hub. 
lito ond toler.nce •.. . ...... .... ... ... ..... 
in.po:clion .nd rep.iL ......... ...... .. . 
in.laUOlion ..... ..... ....... ..... .. ... . 91. 

'" '" 
'" '" 
'" '" " 
" 
" 
'" ,. .. 
• 

". ". 
'" removol 11, 103 

SUlor dome end plote, beor;nc. ond 
roto •• holt 

installati on and .... mbly .. ... ...... ... 19 1 

h,. 
.emov.1 .nd di ..... mbly ... ... 183, 185 

S,e«inl le v« 
.... mbly 01 leverS and .h.ft .. ...... 102 

duninr;:. inlpe<:tien .• nd repair ... . 
dcoc"p"on .... ..... .. .................... .... .. . 

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

'" " " in'pe<;,ion . nd upoir 01 .h.lts ... ... 102 
femov.l of Icve," .nd .haft.: ....... 10 1 

Stop lilht ••• movol 01 Iwitch p.ort. 162 
Su.po:n.ion. deoc.iption '" 

T 
T.illillhto 

.... mbly ond di .... embly ....... ..... 137 
de",,,ptl0n ...... .. ....... ............. ..... .... . 136 

Tonk •.• ir ... ervoir 
deoninll. in.po:ction. de",ript;on. 

<cpo,r, and te., ......... ... ... .. . . 
in.ton.tion ... ... ... ... ...... ... ... ... .... .. ... . . '" 

" .emoval ... ...... ... ....... ........ ...... ........... 20 

T ool. 
ope<;;.1 tool . .... . ..... ............. ........... . n. 

T.oc k. 
di'conn""t ... ...... ... ....... ...... ...... . 
in.tallotion " 9 7, 112 

.emove trICk and hub. with 
Iprocketo ... . 

(See aloe Idle r, t fOck .upporl) 
T .. il« (5 .... Ai. br.ke hooe •• "'m_ 

bly .nd couple .. (te'ilet» 

Tran.mi .. ion 
...~mbly ........... .... ... ... ... ...... .... . 
atU~h dine,entiol and linol drive 

hou.inr;: to COte ... .. . . .... .... ... ... .• 

cap.city (Iubrico t,nll oil) .......... ... . 

"" 

" 
" " dconinll. in,pec'ion. ond «p.ir... . ~5 

deocription .. .......... .................... ... . 1. 8 
di ... ocmbly ..... ... .. ... .... ..... .... .... ... ... 14 

dr.in and femeve eil oc.een....... ... 12 

lit •• nd toleranc ...... ...... ......... ... .. .. 113 

;n".II.tion .... ...... ....... .... ............... . 

~.te cove. . ................................ . 
oil ..:rCen ... ..... .... . 

.hiftinl lu ide •• nd thre.d • .... .. 

.. 
" " " lub.iCllion oyotem ... ... ........... ....... 115 

operation ...... ...... ..... ...... .......... .. 8 
lub.icoti nll 'Y't~m ... ... .. ... .... ..... I IS 

296 
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T - CQRI' d 
T .. ... mi .. ion _ Conl 'd 

•• mo .... 1 .• _ ... _ .... . 
• ...,mbl)' ...... , .. "., .................... .. , , 0' pump.n U'. cov .. " ....... .. . 
• hillinl I .. ide ......... ,,_ ............... . 

u.t ........ ___ ................. " ... " ........... .. . 

V.lvu v 

,.,. 

" " 
" " 
" 

IoClualinl .... 1 ... ................... ____ ..... 117 
. ir .nd . Iectric br.ke control 

valve 

.dj ... tmen t .................................. ' 18 

... embl),. dUninl • • nd inlll<"< _ 

lion ...... ..... " ............. " .. ...... .. 211 
deocriplion and oll<"ralion .. ........ 214 
.emov.1 .................................... ___ . 98 

dutch bra k~ appl ic.lion v.1ve 
adjuOImcn . ..................... _ ......... _. 21l 
._mbl)', de'nine, and iMpee _ 

t ion ...................................... 211 
dcocription .................................. 201 
di.a .. embl)' ............................... . 210 
oll<",uion ........ .. ............... ___ ........ 2011 

encin. clutch .hillinl v.lve 
adju.tm.nl ................................. 206 
._mbl)'. cl •• nine and ;n.pee. 

lion ................. _ .......... __ ....... 204 
dcecnpl.on ............................. ..... 198 
di ..... mbl)' ............. ~ .............. _. 200 
Operation ....... ....................... _ ..... 199 

u h ... . t "h.cl. v,lveo 
inataUation ......................... ........ . 206 
•• mov.1 ................ , ...................... . 104 

nhauot v.1v .. .............. 210. 211. 21 7 
inlet ch""k v.lv •• 

in.poetion and ... pair ................ 188 
inu.lJalion ................. _ ............... 192 
.emoval ... _ ................ ~ ....... 119. 204 

inkl valv. 
i_tallation ............................... _ .. 111 
,."""'.1 _ ....................................... 210 

on._ ... a), valve ( ... inch) 

......... bl), . cleanin, •• nd in.pee. 
tion ................ ............. .. _ ..... . 

"-- . _npl'on ................................. . 
di,,-",bl)' and ope .. tion ....... . 
iMtallation ........................ '-..... _-. 

'" no 

'" no 
,e""",aI .................... _._ .... _ ....... 2S6 

p. ,... .. ... control valve 
•• """bl), ........... ......... .... ...... ...... .. 19l 
diM" .. " bl), ................... ............. 185 

,.,. 
irupeetion .nd •• pai . ................ 119 
,,,,,ullation ................................. 192 
opera . ion ...... .......... .. ............ ...... 116 
•• mov. 1 ... ..... ............ ....... "',, ....... 179 

relief v.lve {oil dome) .. ", .. , .......... 116 
.. lief .... Ive (oil filter) 

.. .. mbl)' ......... ............................. 115 
di ..... mbl)' '-_ ... ___ .............. _ .... _. 114 

irup«tion and repair o f 'PORI S I 

.. f.t)' .... Iv. (.ir .rst ..... ) 
.... mbl)' ................................ , .... 196 
cleani nl. inapeetioR • • nd 

di ..... mbl)' ................ .... .... 195 
d.oc.iplion . ,,_ .......... .................. .. ". 

• "", . .... ,. v .lve 

• ...,mbl,.. ek.ninl • • nd i ... p«-
,ion ..... ______ ........................... 210 

ckac. iption, di .... mbl,. .nd 
ope .. llon ....... _ ................... 219 

V.nt , .. bes. final d,iv. 
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