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CHAPTER 1....
INTRODUCTION

Section 1.

—1 Scopo v

a. These mstructmns are published for use
of: direct- and .general support and depot main-
tenance personnel maintaining  the
Letourneau—Westmghouse Model - 440HA Mo-
tor Grader. They provide information on the
mamtenance of ‘the equipment which is beyond
the sgope: of the-tools, equipment, personnel
or supplies normally available to the usmg or-
ganizations. -

b.- DA - Form - 2028 (Recommended
Changes to DA Publications) will be used for
reportmg d1scrépanc1es and recommendations
for 1mprovmg this equipment publication.
This form will be completed by the individual

GENERAL

......

Commanding  General, U. S. Army\ Moblhty
Equipment- Command, ATTN: AMSME-
MPD, 4300 Goodfellow Blvd., St. Louis, Mo.
63120.

" ¢. Réport all -equipment improvement recom-
mendations as prescribed. by TM 88-750.
1-2. Record and Report Forms y

¢

For record and report forms applicable to
direét” and general support and depot main-
tenance, refer to TM. 38-750:

Note. Applicable forms, excluding Standard Form 46
(United States Government Motor Vehicle Operator's
Identification Card) which is carried by the operator,
shall be kept in a canvas bag mounted on the equip-
ment. . .

‘...r.»

- Section . DESCRIPTION AND TABULATED DATA

1-3. Description

A general description of the motor grader,
the location and description of identification
and instruction plates, and information on the
differences in models are contained in the Op-
erator and Organizational Maintenance Man-
ual. Direct and general support and depot re-
pair and maintenance instructions are de-
scribed in appropriate sections of this manual.

1—4. Tabulcted Data

a. General. This paragraph contains all
overhaul .data pertinent to direct and general
support and depot maintenance personnel. A
wiring diagram (fig. 1-1) is included.

b. Nut and Bolt Torque Data.

Note.

bolt torques for the motor grader and engine.
torques are all listed in ft-b (foot-pounds).

The following listing shows major nuts and
The

" Upper transmission lower shaft

(1) Transmission and final drive.

Drive gear assembly mounting 276 ft-1b
bolts.’ '

Lower trangmission mounting 190 ftb
bolts.

Intermediate plate mounting 190 ft-1b
bolts.

Lower transmission upper shaft  550-575 ft-1b
nut.

Lower transmission lower shaft 560-575 ft-lb

nut,

Parking brake drum mounting 65 ft-1b
nuts.

Pindon and bevel gear bearing 276 ft-lb

cage screws.
Lower shaft bearing eap ..._._65 ft-1b

Upper transmission upper shaft 560-575 ft-lb

lock nut.

300-325 ft-1b
lock nut. o4
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L2 -Tandem drives :
Brake anchor pin lock nut - 400-440 £t-1b

Wheel mounting: nuts —eemeee 600:-660 ft-lb
Cover nuts 25-30 ft-1b

(3) Lift Housings o

Worm' gear housing stud ~_._-._.100-110 ft-lb-
135145 £t

Worm gea,r housing mounting

nuts. )
Thrust’ bearing 1ock nut ———— 250»260 ftlb -
(4) Lateml shzft housmg :
Housing Serews ..o cmmeaen 60-70 ft-1b
Housing studs e 25-36 ft-1b
Thrust bearing lock nut e 250-260 ft-1b.
Pinion thrust lock nut —.—.____130-140 ft-lb

(5) Scaﬁf'zﬁer lift housing

Reduction gear housing studs ... 100-110 ft—lb

Reduction gear housing 135-145 ft-Ib

mounting nuts.
(6) Scarifier block
Lift ba]l hut
(7) Lateral shift ka

65-75 ft-1b

Clamping bbltfs
(8) -Service brakes
Brake pedal shaft bearing o
clamp SeTews . 25-36 ft-Ib

(9) H ydmulw system

Hydrauhc pump cover serews —-.65-76 ft-1b
Power steering housing cover:
1/2-inch’ serews oo 50-55 ft-lb

5/16-1nch SCYEWS mmmem e 11-14 ft-1b ‘

Moldboard, coritrel valve
mountmg nuts,

45-55 ft-1b

(10) Front lean wheel housmg
230-250 ft-Ib

Special bolts
(11) Engine

Accessory drive bolts to 45-50 ft-1b
balance gears. :

Air inlet hou.smg to blower 16-20 ft1b
bolt]

Balance weight cover serews ... 25-30 ft-lb

Balance weight bo timing gear 25-30 ft-1b .
bolt. -

Balance weight to hub bolt ..____ 25-30 ft-lb

Blower drive gear ... 55-65 ft-1b

Blower drive gear hub bolts 25-30 ft-Ib
and nuts.

Blower .drive gear hub nut __.____ 50-60 ft-lb

-2

1,400-1,500 ft-1b

N

Blower drive coupling to gear - 20-25 ft-Ib
. hub bolt. ;
Blower rotor gear hub bolt — . 25 30 ft-1b
Cam and balance ends bearing " 85-40 :t't—lb
bolt.
Cam and balance shaft nuts -_..300-325 :t't-lb
Cam: follower guide bolt .. 12-15 £t-1b
Connecting rod nutS —memmemmmem 65-75 ft-1b
Control shaft bracket bolt —eveew 10-12 ft-1b
Crankshaft end bolt o 180-200 ft-1b
Cylinder head nuts — e 165-175 ft-Ib

Engine lifter bracket to cylinder 55-60 ft-1b
head bolts

Exhaust manifold outlet flange’ "90-25 fb-Ib
nuts.

Exhaust muffler nuts wvceeeeno - 30-35 ft-lb

Flywheel housing nuts e 2530 ft-Ib,

Flywheel housing nuts (1/2-13) 90—100 ft-1b

Flywheel bolts 150- 160 Ftlb -

Front cover bolt ... 80-90. ft-1b -
Front cover (crankshaft) 25-30 ftilb,:,
Hand hole cover Serews —.-—.—-—-10-15. ft-lb . . .
. Idler gear and dummy hub 80,90 - ft-Ib
. serews, . -
Injector clamp. MU e 2 0-25 :Et-lb.
Main bearing nuts (5/8-11) ——__- ~180-190 ft-1b
Main bearing nuts (5/8-18) __._-155-185 ft-1b-
Rocker shaft bolt . ______ 90-100 £t-1b.
Water manifold nuts . ______ 25-30 ft-lb-
Standard bolt and nut torques: . .
1/4-20 7-9 ft-lb-
1/4-28 _8-10 ft-Ib
'5/16-18 13-17 - ft-Ib-
5/16-24 - 16-19; t-1b-
8/8-16 - 3085 “ft-1b -
3/8-24 86-39 Tt-lbs .
T/16-14 46-50-£t-1b -
7/16-20 57-61 ft-1b-
1/2-13 71-65. ft-1b .-
1/2-20 83-93 ft-lb-
9/16-12 90-100. ft-1b
9/16-18 107-117 ft-1b
5/8-11 __. = 187-147 ft-lb
5/8-18 168-178 ft-lb -
38/4-10 240-250 ft-lb -
3/4-16 290-300 ft-1b
7/8-9 410-420 £t-1b
7/8-14 475-485. ft-1b
1-8 580-590 ft-Ib
1-14 585-535 ft-1b
Engine stud torques: , .
Injector clamp stud ———__—_ 10-25 f£t-1b
Water manifold stud ... 1025 ft-1b -
Exhaust muffler stud —______15-30 ft-1b
Cylinder head stud (43125 385-75 ft-lb
to 4.4375 high). T
Main bearing stud (8.9687 85-76 ft-1b

" to 4.0812 high).




¢. Repair and Replacement Standirds. Ta-
ble 1-1 lists manufacturer s s1zes, tolerances,
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" d. Schematic Wiring’ Diagram.. Figure 1-1
shows the schematic wiring dlagram for th1s

desired clearances, and “maximum wear and . motor grader. D
clearances. '
. Table 1-1. Repair and Replacemgﬁt,Standards
N st Manuchturers . . M.axxmum
W dimensions_and'* - allowable
- tolarances in Dealred wear and
Component _inches, .- -7 olearance . - clearance: ¢
. Minimum Maxi}num Minimum Maximv
ENGINE: = B R A
Cylinder block 5 v
Bore diameter ... s T 4.6265 46275 N PR oooos ‘
Out-of-round L J— 0.0010" | 0.6030 '
Taper -_Zul Z: SRR [ S 00010~ | —oen | emeelo 0:0020".
Counterbore : .- U -
Diameter' _lu. : mmim ] 50460 5.0485
Depth ii_.- : : il 04785 0.4795
Clinder liners : SIS | o
- Qutside diameter e i ] T 4.6250 4.6260 i~
Inside diameter i 4.2405 4.2505
Flange dla.me*bér R " =l 4776 4.766 :
Clearanéd’ 'w/boxe - — PR 0.0005 0.00256 ’00080
Ou'b-of-round, id . 0.0010 0.0020
Taper, id ' s - 0.0010 _0.0020
Depth of flange below block ’ - 0.0485 0.0500 00500 )
Crankshaft - [ N A S A -
Diameter of journals (mam beanng) e} 3.4990 3.6000 N
Diameter of journals (connecting rod) _-_._.| 2.7490 2.7500 ’ ,
Journal out-of-round il ————— 0.00025 _ 0.0030 ;v
Journal taper ... 0.0005 0.0030y;: .
Runout-total indicator. reading (mounted - ;
1 and #5-journals). o
At #2 and . H4 journals T 00020 | e ] e 00020 -
At #3 journal oo -l © 0.0040 .00:450 g
Thrust washer. e
Thickness 0.1205 0.1220 e
End play- I . -] 0.0040 e 00110 | eeeeen | e 0018& -
Main bearings. e L : . _““A
Inside diameter il . 3.5020 8.5040
Bearing to journal clearance ————ceid coiee | ceen 0.0014 0.0044 0.0060,
Bearing thickness 90° from partmg line.___2| 0.1545 01650 | e | e 0.1580
Pistons . e
Diameter - L oy
At.top 4.2190 4.2220 :
At ring ]ands s 4.2350 4.2380 s
At skirt - - 4,2433 4.2455 :M’w'
Clearance . o o
Top of skirt ... 0.0040 0.0072 0. 0090“,,)
Bottom of skirt _. 0.0040 0.0072 - 0, 0096 TRt
Out-of-round - , m— 0.0005 fieba
Taper : JEN 0.0005 R
Ring groove width ’ el
Upper compression ring 0.1340 0.1360. vmnpey
2nd ‘compression ring _ 0.1320 0.1340 et
3rd and 4th compression rings «me e + 0.1300 0.1320 e
0il ring R 0.1875 0.1895 C e s

1-3
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o . Table 1-1. Repair and Replaucement Standards—Continued
N Manufacturer's Muximum
! - dimensiona and . allowable
cr tolerances In Desired " ‘ear and
Component inchen clagrance clearance
T Minfium |  Maximum | Minimum | Meximum
ENGINE: (cont’d)
Piston ring bushing
Outside diameter 1.5025 1.5030
Inside diameter 1.7540 1.7566
Piston pins
Diameter 1,4996 15000 -
“Pin-to-piston bushing clearance —— oo ——eoon | ool 0.0025 0.0084 . 0.0100
“Pin-to-rod bushing clearance ... 0.0015 0.0024 0.0100
Pin-to-retainer end clearance ——— 0.0160 0.0640 0.0640
Piston rings ) ' S
Compression rings gap
Chrome rings . — 0.025 0.0400 - 0.0600
" Standard rings .e-._- 0.026 0.0350 | o | SoBlLL ¥ 0.0450
Ring-to-groove clearance e ‘
Top (NO. 1) 0.0100 0.0125 0.0220
No. 2 oo . 0.0080 0.0105 - 0.0150
No. 8 and No. 4 __ - : 0.0060 0.0085 0.0130
011 mngs £AD e 0.0100 0.0200 ro—22 1 0.0400
" Ring-to-groove clearance - oo emeens | 0.0015 0.0055 '0.0080
Connecting rods
Length-center to center 10,1240 | 10.1260
Lower bore diameter 3.0620 3.0630
Upper bore: diameter _ 1.7490 1.7510
Upper bushing diameter __.______________ 15016 1.5020
Normal rod end thrust oo 0.0060 0.0120
Connecting rod begrings
Inside diameter ._ 27520 2.7540 ':
Clearance .______ 0.0014 0.0044° 0.006
Thickness—90° from parting line - ___..__ 0.1545 0.1550 sl 0.1530
Blower drive gear - o
Backlash 0.0030 00080 | —eon | el 0.0080
Gear-to-hub .fit _— ] 0.0050T 0.0010L ’
Blower drive_gear support :
Bushing inside diameter . _.____ . . __ 1.6260 1,6250
Bushing-to-hub clearance 0.0010 0.0025
Support fit in end plate 0.0005T 0.00251,
Blower drive gear hub
Outside diameter 1.6240 1.6250
Hub-to-bushing clearance 0.0010 0.0025
Hub-to-cam elearance 0.0020 0.0070
End thrust . —-—— 0.0050 - -0.0080
1dle¥ gear : o
Backlash e e e e | i | 0.0030 0.0080 0.0080
Inside diameter — 1.1860 1.1870 '
Gear fit to shaft 0.0000L | - 0.0015T
Camshaft
Diameter at bearings
Front and rear —— 1,4975 1.4970
Center and intermediate 1.4985 1.4980
Runout at center bearing (when mounted
on end bearings). | ______ 0.0020
End thrust — e | 0.0040 0.0110
Thrust washer thickness 0.1200 01220  } o~ | ______ 0.0180

14
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"Table 1~1. Repair and Replacement Standards—Continued
Manufacturer’s Maximum
o ' dimensions and- R - = allowable
L . tolemnces in Desired wear and
Compénent “inches clearance . clearance
=« Minimuny Maximum Minimum Maximom| IR
ENGINE: (cont’d) :
Camshaft (cont’d) : EEIRY
Caméshaft and balancer shaft bearings .
Inside diameter o A
Front and rear 1.5000 1.5010
Center and intermediate 1.5010 1.5030 T
Clearance-bearings to shaft . .
: Front and:rear 0.0015. -0.0030 0.0060
.'Center a:ﬂd dntermediate oo} e | e 10.0025 . | . 0.0050 | . 09080
Outsxde diameter . Ca- Lt
Front and rear 2.1880 2.1885 =
Intermediate 2.1840 2.1860 0
Diameter of block bore ' 21875 | 2.1885
Clearance-bearings to block , . )
Front and rear .._. 0.0010T 0.0005L
Intermediate - 0.0015L | 0.0045T .
Balancer shaft ;- .. . o
Outside dlameter 14970 |, 1.4975 i A
Clearanc&s‘]'laft Yo 'bearings . . 0.00256 0.0050 . 00080
End. thrust __...- | 040040 ~ 06,0110 = I 00180
Thrust washer thickness 0.1200 0.1220 ™
Cylinder head ) H
Cam follower bore —_ 1.0620 10630 :
Exhaust valve seat insért
counterbore . - ’
Diameter 1.6260 ~1.6270 R
Depth _.__ 0.3750 0.3800 Y - . op,
Valve seat inserts oo S i
Exhaust valve.seat angle oo ____ 80° 30° .
Exhaust valve seat “width 0.0625 0.9375
Valve seat runocut 0.0020 J02(
Diameter of seat counterbore in head ... 1.6260. 1.6270 s
Depth of seat counterbore in head ———_______| 0.3750 0.3800 )
Valve head: to cylinder head . ________ 0.0050 0.0170 - B 0400
. below above ‘belo
Exhaust valves o
Diameter of head - 1.5690 1.5590 BRRES
Stem diameter --| 03415 0.3425 . pindby
Valve clearance (hot) i | e 00090 | 0.0090 0.0090
Valve guides . I : : i
Height above cylinder head oo 1.5937. 1.5937 .
Inside diameter 0.8445 0.844b6 . .
Oleara.‘nce~stem to guide __-_. VI TR I 0.0020 0.0040 .0 0050‘,!
Rockér arms and shafts . L ERY
Shaft diameter _. 0.8735 0.8740 . ;
Bushing inside diameter 0.8750. 0.8760. . .. L 5
Clearance-shaft to bushing e 0.0010 0.0025 ualy
Rocker arm outer bushing inside diameter _—_ | 0.5640 0.5650 w1 e
Rocker arm inner bushing outside digmeter . | 0.5620 0.5625 - .
Clearance-outer to inner bushing .. ___ PR, 0.0015 0.0030 - . 3
Rocker arm inner bushing inside diameter .. | 0.4375 0.4385. [T
Push rod clevis pin outside diameter . ___ 0.4380 0.4385 T ¢ o
[EECUSUURE (R 0005L/ |-~ - - g

Clearance-pin to bushing

0.0010T 0.
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Table 1-1. Repair and Replucement Standards—Continued

Mam:iactumr’s Maximum
 dimenslons and allowable
. i . : tolerances in Desired wear and
Component inches clearance . clearance
B Minjmium Maximom Minimum Maximuvm
ENGINE: (cont’d)
Rocker arms, and shafts (cont'd) :
Push rod clevis pin inside diameter —._______ 0.4370 0.4385 ,
Clearance-pin to clevis S I T 0.0015T 0.005L
End play-clevis to rocker axm .. 0.0070 0.0130
Cam followers
Diameter 1.0600 1.0610
Bore diameter in head 0.0620 0.0630
Clearance-follower to head S 0.0010 10.0030
Width of roller slot 0.5635 0.5640
Roller pin hole diameter 0.4362 0.4370 .
Cam follower rollers and pins B
. Roller outside diameter ..o —.-| 0.9050 0.9070
Roller bushing inside diameter . ___ 0.4385 0.4390
Roller pin outside diameter o ___._ 0.4375 0.4377
Clearance-pin to bushing | | ool 0.0008 0.0015
Bushing to roller fit o] e | e 0.0025 0.0040
End play-follower in roller e .| 0.0145 0.0180
TRANSMISSION:
Coupling flange, outside diameter ____________ 1.2460 1.2490 JE 0.0100
Split bushing, universal joint, inside diameter .| 1.2510 12555 | e | e 0.0100
Spacer, casting, Inside diameter . ______ 3.2520 8.2560 | oo ] e 0.0026
Collar, oil seal drive shaft ) '
Outside diameter 3.2450 3.2465 - ©0.0025
Ingide diameter 2.7554 2.1574
Collazr, oil seal, drive shaft
Outside diameter - : 3.1200 81300 | s | e 0.0025
Inside diameter 1.9686 1.9696
Spater, bearing output shaft, lower transmission -
Outside diameter : 2.8700 28800 | e | cmeeee 0.0025
Inside diameter : ' 1.9970 1.9980 . »
Collar, shifter, lower transmission, backlash _.....] 0.0020 0.0040 | e | e 0.0080
Gear, shifter, lower transmission “
Inside diameter 3.3000 3.3150
Backlash — 0.0010 0.0080 | e | e 0.0080
Spacer, lower transmission
" Thickness " 0.4040 04080 |\ . | o 0.0025
Gear, shifter, lower transmission ‘
Backlash X ~| o0.0010 0.0020 | . | o 0.0080
Gear, shifter, lower transmission '
Inside diameter ... 5.8000 5.8100 0.0080
. Bicklash 0.0020 0.0040 U I 0.0080
Gear, drive lower fransmission
Backlash 0.0040 0.0080 | —eme — 0.0150
Spadcer, drive gear lower transmission
Thickness 0.4800 0.4840 PV 0.0100
Gear, driven, lower transmission .
Backlash - 0.0050 0.0090 | o | e 0.0150
Gear, drive, lower transmission .
Backlash 0.0040 0.0080 0.0150
Spacer, shifter gears, lower transmission
Thickness —— oo 0.5020 05040 | - | o 0.0050
’ Riﬂg, setting, final drive .
Thickness 0.6230 0.6270 | ______ e 0.0050

]

7%
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Table 1-1. Repair and Replacement Standards—Continued
Manufacturer's Maximum
dimensions and gllowable
e tolerances in Deaired wear and
- Component inches clearance clearaice
) Minimum Maximum Minimum Maximum|
TRANSMISSION: (cont’d) o
Gear bevel, final drive S
Backlash 0.0030 0.0090 0.0200
Ball, shifter lever S
‘Spherical dia. — 2.7900 2.6200 S | . 00100
Gear, lower shaft, lower transmission . :
Backlash 0.0050 0.0090 0.0200
Gear, upper shaft driven, high, upper "
transmission
Backlash ——— 0.0088 0.0159 | e ] e 0.0200
Gear, lower shaft driven, high, upper ’
“transmission
Backlash 0.0088 0.0159 0.0200
Gear, upper shaft driven, low, upper
transmission
Backlash 0.0088 00169 | e | e 0.0200
Gear, lower shaft driven, low, upper
transmission
Backlash . 0.0088 . 0.0159 - 0.0200 -~
Gear, lower shaft driven, reverse, upper
transmission .. . ..
Backlash 0.0088 00159 | ____.. | oo 0.0200 - _
Gear, idler, reverse, upper transmission oo 0.0088 |° 0.0159 0.0200
Spacer upper shaft driver gear =
Thickness —— 0.1565 01685 | commme | e 0.0100
Washer, gear .
Thickness 0.1555 0.1685 R . 0.0100
Gear, shifter, upper transmission ) .
Backlash . 0.0010 0.0030 | e | o 0.0080. ;.
Spacer, reverse idler gear, upper transmission e
Thickness 0.2500 0.2585 0.0080,
Shaft, idler gear S
Outside diameter __ 1.7487 1.7495 0.0100...,
Washer, reverse gears .
Thickness - 0.2600 02700 | o | ammeee 0.0080.
Spacer, shifter gear and bearing e
Thickness 0.3750 0.3750 0.0025:
Gear, driver, upper shaft, reverse, upper ' crer
transmission =
Backlash - 0.00801 0.01468 | o e 0.0080 .
Gear, driven, lower transmission
Backlash .- 0.0050 0.0090 | oo | e 0.0200
Geay, driver, lower transmission L
Backlash 0.0050 0.0090 | —emeem | —eem- 0.0209¢
Fork, shifter, upper front 0.4225 0.4275 0.005(3;., .
Fork, shifter, upper rear width of fork —______| 0.4225 0.4275 0.0050 _
Gear, bevel L
Backlash 0.0117 0.0184 0.0200° .
Gear, Pinion Shaft e
Backlash o] 0.0117 00184 | o | oo -+ 0.0200 -
Drum, parking brake R T
Inside diameter 2,005 . 0.940“
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Table 1-1.

Vitfesitds

.Repair and Replacement- Standards——Continued

Manuofacturer’s

[ Maximum
" 3 ) dimensions ‘and allowable
e * tolerances in Desired wear and
Component inches clearance clearance
) Minimum Maximum ‘Minimum Maximum
FINAL DRIVE:
Bushing, axle outer carrier ‘

Inside diameter _________ 6.862 6.872 - . 0.020
Bushing, axle inner carrier o

Inside diameter 5.411 5.420 U S 0.020

FRONT AXLE: - '
Bushing, loweér spindle fork ) .

Thside diameter __._ A - 18750 1.8770 . . 0.0080 .
Bushitig, upper spindle fork ___ " 13745 1.3766 e — T0.0080
Spacer, wheel bearing i L

Tnside diameter .. 2.5020 25080 | . | .. .0.0050.
Bearing, lower spindle fork R

Inside diameter 2.8120 3:2140 " 0.0050"
Bushing, spindle o ’

Inside ‘diameter .. 1.9985 2.0005 0.0060°
Bushing, drag link te

Inside diameter 0.9950 0.9970 0.0050
Block, swivel drag link o

Inside diameter _._ 11920 | L1940 | oo | —oolo ,0.0050
Bushing, bronze, front lean wheel housmg ‘ T

Inside diameter ____. 2.3770 2.3825 | .- A 0.0100
Bushing, bronze, front lean wheel housing

cover . .

Inside diameter ___._ 1.8770 1.8815 | ol | e 0.0100
Bearing, worm, thrust, lean wheel housing : )

Inside diameter ..____ 1.18756 1.1895 " 0.0050
Bearing, thrust, worm shaft, front lean L

wheel housing ' o

Thickness " 0.5000 0.5010 | e | e 10.0050
Bushing, bolster pin, front axle T

Inside ‘diameter 2.0050 2:0090 N ——— 0.0100
Pin, vibrating bar to spindle N N

Outside diameter __. 1.2480 12500 | oo | e 0.0050%
Pin; vibrating bar to axle S

Outside-diameter - 1.7460 17500 | cmmee | oo 0.0100
Tie*rod end ball _

Sghencal diameter 2.8790 28830 | e | o] . 0.0080
Pinion; front lean wheel housing, with rack ' i

Backlash e -~ 0.C020 - 0.0020 0.0080.
Rall, steermg socket .

Spb_encal diameter _ — 3.6906 . 3.6945 0.0100°

WHEELS AND BRAKES: N
Drupy,: brake - . . B P
Inside diameter . __. . o .| 17.250 17.260 “0.040
DRAWBAR AND CIRCLE: :
Cap, socket, lateral shift link i _

Sperical radius o ome e 1.4895 1441 | . | ~ 0.0200
Shaft, réverse and gear : . ' - '

Outside diameter ____ 2.4980 25000 | oo | o 0.0100°
Bushmg, bronze, gear shaft L

Inside diameter ___ 2.5020 2.5075 0.0100

S
3
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Repair und Replacement Standards—Continued

™ 5-3805-237-35

-
L

-

Manufacturer’s Maximum
dimensions and . allowdbld ™
RN R tolerances in Desired wear and
Component inches clearance clearance
Minimum Maximum Minimum Maximum|
DRAWBAR AND CIRCLE: (cont’d)
Bushing; bronze, worm shaft [ &
Inside diameter 1.5050 . 17520 0.0100
Bushing, worm ) . :
Inside diameter - 1.6805 " 1.7055 S 0.0100.. -,
Bushing, worm thrust -,
Inside dizmeter - 16805 1.7005 - 0.0100
Shaft, worm gear, splined TR
Outside diameter 1.5000 15020 | . | e 0.0100-
Bushing, bronze transfer housing gear shaft .. 15010 1.5055 . 0.0100
Gear, w/shaft transfer . ) o
Outside diameter - - 1.4960 1.4980 - 0.0200-
Backlash _ 4 0.0100 0.0150 .
Clearance, gear thrust fact to bushing .. .| 0.0600 0.0600 .
Gear, w/shaft, transfer drive L
Outside diameter 1.4960 14980 | oo | e 0.0200
Backlash 0.0100 0.0150 Lo
Clearance, gear thrust face to bushing —_____ 0.0600 0.0600 ' -
Cap, socket, lift link ok
Spherieal radius 1.4405 1.4505 0.0100
MCARIFIER: < .
Bushing, bronze, pinion shaft, housing
Inside diameter - 1,0010 1.0055 0.0100
Bushing, bronze, pinion shaft, housing cover .
Inside diameter .. . : 1.0010 1.0065 | eem | e 0.0100
Shaft;, w/pinion, reduction gear housing N
Outside diameter —— 0.998 10000 | o | 0.0050"
Backlash ____. ; ——— 0.0030 0.0100 0.0100--:
Gear, spur, reduction housing .
Backlash 0.0030 00100 | e | e 0.0100+
Bushing, bronzé, worm’shaft et
Inside diameter 1.5020 15040 | e | emmeen -0.0050:
Bearing, worrm thrust ' e ed
Outside diameter . o] 84815 3.4885 0.010:
Groove diameter .. : 3.1150 8.1260 0.0050--~
Inside diameter . —— . 1.6855 16916 | eeee | e 0.0050
Shaft, worm gear —... 1.5000 15020 | e | e 0.0050
Bushing, bronze, scarifier shaft N
Inside diameter 3.4990 ° 3.5045 . 0.0100, ,
Shaft, scarifier lift housing .
Outside diameter —— 3.4950 3.4970 © 0.020 e o
Arm, lift, ball ‘ e
Spherical diameter ____ 2.8690 28740 | - O 0:0200”
Cap, lift link, upper ) ’ B
Spherical radiug 1.4405 14506 | coen | emmeee 0.0200" """
Cap, lift link, lower . Cge T
Spherical radins oo 1.1592 1.1692 0.02007 ...
POWER CONTROL BOX: T
Cap, lever e
Spherical diameter — 1.7510 17550 U 0.0100 - -
Clearance-lever cap and seal cap . ____ 0.0050 00620 | cee | e 0.0100-~
Ball, lever ' ' ‘ ) ' T
Spherical diameter 1.7480 1.7520 0‘010:9,; )

1-9.
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Table 1-1. Repair and Replacement Standards—Continued
Manufacturer's Maximum
- dimensions and allowable
tolerances in Desired wear and
Compnnent N inches * clearance clearance
Minimum Maximum Minimum Maximum
POQWER CONTROL BOX: (cont’d)
Seat, lever ball L
Sphencal radivug o] . 0.8755 0.87176 | e ———— .0.0100
Ball; fulerum ~
"Sphérical diameter — 17450 0 17600 | oo | aees 0.0100
Lever, poWer box ‘ ' .
Spherlcal diameter ____ . 0.6130 0.6230
Race, ‘outer, outlet bevel gear shaft bea:mngs - :
- Thside diameter memmmmiiiee] 18240 | 16250 | eeoen | oo 0.0080-
Washe1 thrust, bevel gear ghaft . ‘ .
‘Thickness ... —— + 0.1280 01250 | ool | mmemee 0.0050
Washers thrust, clutch shaft . s :
Thlckness _________ : - 0.1230 0.1250 - . 0.0050
ng, spacer, bevel gear shaft H oo ! ‘ -
"Thickness oo _mn-n . 0.2490 C0.2510 ) o et 0.0050 ..
Seat ‘ball S .
Gear, power box clutch 5 i
Backlash - ! 0.0100 0.0150 UUNENOIEN 0.0200
Clutch, power box o s
Backlash _— _— -+ 0.8070 0.3150 0.0200
Rail; shifter . . i s
Outside diameter 0.7470 07500 | ——ceee | —:o 0.0080°
Fork, shifter power box - . T
Free play . cmmme |l 00050 | 0.0100 | oo ] oo 0.0150°
Gear, spiral bevel, vertical drive o
Backlash 0.0050 [ 0.0090 | oo | _izeoo : 0.0200
Geay, spiral pinion, vertical drive . . ’
Backlash . ______ 0.0050 | 0.0090 SRR (T 0.0200
Shaft, outlet .
Outside diameter - 0.9990 0.9900 U 0.0150
Gear, bevel, drive, power box front i :
Backlash .. 0.0050 0.0076 OUUUUEEE, B 0.0200
Gear, bevel drive power box rear ]
Backlash . - -——] 0.0040 0.0075 e} e 0.0200:: -
Drum: brake .
Outside diameter _ . 3.1050  3.1090 0.0150
LIFT GEAR HOUSING: i
Bearing,. worm shaft, .
Inside diaméter e 1.5006 © | 15085 | - | oo 0.0080
Cap,.bearing, worth shaft _
Inside diameter - ~~| 1.8276 18200 | oooen | 0.0080
Shaft, worm IR
Outside diameter _____ - - 1.5000 | 1.5020 - 0.0080
Gear; 'spiral . .
Pitch diameter - 5.2810 52860 | oo | o 0.0100"
Bushing, bronze lift shaft
Inside diameter 3.0010 3.0010 | e | oo 0.0100
Shaft, lift .

Outside diameter ___ 2.4980 25000 | coooe | e 0.01.00
BRushing, bronze, housing cover Co
Inside diameter .___ 2.6020 - 2.5076 © 0.0150
Bushing, reduction. housing . -

Inside diameter - 1.5050 1.5050 -0.0100

1-10: -




Table 1-1.

Repair-and Repiacement Standords—Continued

TM--5-3805-237-35;

- . Manufacturer’s Maximum
2w P dimensions and . ellowable
el tolgrances in Desired weer, and
Component ' inches clearance ' elearazite
- ) . Minimum Maximum Minimum Ma.ximui'x_n
LIFT GEAR HQUSING: (cont'd)
Bearing, thrust reduction housmg worm sha;ft
Inside’ diameter 1.1240 1.1260
Bushing; thrust bearmg
Inside diameter 1,0010 1.0055 .0100:
Bearing, thrust, lift housmg worrm shaft T
Inside diameter __..._ 1.8895 - 16915 . | e | e 0.0100.
Bushing, thrust bearing . S
Insxde d1ameter —— ~_)- 1.6040 15085 ) ] e 0.0100
Arm, Jifting ", : :
Sphémcal diameter _._.. 2.8710 - 28770 | oo | e 0.0160
LATERAIL ,SHIFT HOUSING: e
Bushing, bronze, shift housing EEEE o
Inside dmmei;eg ——— 3.4490 - 8.5045 0.0150
Shaft, lateral ghift v . o
Outsidée diarneter o] 2.4980 2.5020
Geay, lateral shift e
Pitch diameter 12.0000 12.6000 &
Bushmg, bronze, reduction housing thrust - '
"bearing . Sy
Inside diameter © 1.0010 1.0055 - 0.0100 -
Bearing,. thrust reduction housing ___.... .- | 1.1240 - 11260 ——— ———— 0.0100°
Bushing, bronze, lateral shift housing thrust : TN
‘bearing B . e
Inside diameter ____ - 1.5040 15088 | ——n | e 0.0100
Bearing; thrust, lateral shift housing . R
InSIde diameter . ___ 1.6895 1.6915 - 0.0100.-
Bearing, thrust worm lateral shift housing . . L
Inside diameter 1.5085 15050 | e | e 0.0100...i2
Cap. bearing reduction housing . , Sl
Inside: diameter . 1.8270 1.8200 | ______ ]| aal_ 0.0080..:
Bushing, bronze, lateral shift housing cover . PR
Inside diameter e - 2.5020 25076 | e | e 0.010" -5
Army lateral shift . S i1
Spherical diameter ... -——| 287110 28M0 | o | 0.0150:
FRAME GROUP:
Pin, bolster L ',"J
Outside diameter _— 1.9960 2. 0000 - 0. 0080
Cap, bearing, drawbar : .
Spherical radius . ———| 2.2535 2. 2552 ____________ 00250 &
Ball,.drawbar aod
Sphierical diameter — 4.4950 4.5000 N 0:0250° "~
Cap,.axle . e
Inside diameter ____-_.___. -| 1.4395 14415 | o | - 0.0080z::*
CLUTCH: . oo . yhoe
Spring length e 3.3126 F
Spring. test ... ——— wem|  2.1250 7
Spring-pounds pressure o ____ 130 140 dan
Pedal free travel . ________________>__| 2.0000 2.0000 R
Drum, brake ~ LR
Outside diameter | 6120 6130 | ceomen | mmmem 0.040:. .
Bushing, clutch operating shaft R 4
Inside diameter ___ 1.8796 1376, | - | 0.0100%
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Table 1~1. Repair and Replacement Stondards—Continued

Manufacturer's

Maximum
' “dimensions end’ N allowsable
.. " tolerances in Desired wear and
"Comiponent inches clearance elearance
© -Minimum Maximum Minimum Muximum| Tt
CLUTCH: (cond’s) A S e
"Pressure plate, clutch Replace' it
Overall thickness worn or
Disk, clutch . grooved
Overall thickness ___ - 469 A7 | i ] e e 0.010
HYDRAULIC PUMP: . . -
Gear, driven e
Backlash 0.0030 |- 0.0060 . 0,0200-
Cover, weax plate 1. o RS
Thickness oot 0.116 0118 - 2o, 0118
Gear housing bore . Replace if
Inside diameter worn er
v ey e movet’
Valve plunger to housing -~ . .Replaee if
Clearance . L, r )i . WOTD: OY
" ,..:- Krooved
HYDRAULIC SYSTEM: T
Rotary portion to valve body clearance _._..__._| 2.3730 T 28740 - 0.018,
Piston rod . e
Outside diameter _.__ | 1997 © 2000 | e | . 0005, .
Bushing I
Inside diameter 2.002 2.005 . 0008
POWER STEERING: ’
~.Bushing, output shaft . . B B A e
Inside diameter __ --] 2.0010 2.0055 - 0.0050
Bearing, self-alineing, output shaft
Inside diameter 2.8710 28740 | e | e 0.0150
Cap, bearing
-Spherical radius ___ 1.4365 14415 | o | oo 0.0200
Bearing, power steering housing
Inside diameter -1 223876 22380 | _____ | . 0.0100
Rir g, quad, housing
" Inside diameter __ 2.8490 2.3690 - '0.0200
STARTER:
Brush length ___ S 0.7500 0.7600 - 0.3750
Brush spring tension .. — | 221 2.501b ’
Commutator end thrust washer
Thickness 0.0570 0.0670
Drive end spacer
Thickness 0.1800 0.1960 :
Armature end play e | e - 0.0700
Lever shaft
Diameter — 0.4980 0.5000
Bore o -1 05100 0.5120
Fit in shift lever ____ ———— 0.0100L 0.0140L
Solenoid spring
TFree length . ________ 2.7920 2.7920
Solid length - 0.6510 0.6510
Load at 1.56 inches length . ___________ 13.50 1b 14.501b
Commutator end plate sleeve bearing
Inside diameter __.________________________ 0.6860 0.6380
Outside diameter ~-| 0.8800 0.8820
Fitinendplate _..______________________ 0.0050T 0.0080T
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Table 1-1. Repair and Replacement Stendards—Continued.

A

LR Manifacturer’s Maximum
dimeéngions and allowable
. o tolerances in Desired wear and
Component e inches clearance clearance
’ o oo " Minimum | Maximum | Minimom | Maximum T
STARTEE: (cont'd)
Lever Housing sleeve bearing
" Insidé diameter - 0.8335 0.8355
Outside diameter __ 0.9630 0.9650
Fit in housing ___ 0.0095L: 0.0130L <
Drive housing sleeve bearing
Inside ‘diameter 0.6240 0.6260
Outside diameter 0.7550 |. 0.7570
Fit in housing - 0.0050T |. 0.0080T
Arméturé shaft
Diameter at;commutator end e ______ . 0.6835 0.6845
" Diameter at drive end - . 0.8225 0.8240
Fit 6f8haft in commutator end plate bearing_| 0.0016L 0.0045L
- Fit of shaft;in drive housing bearing .- " 0.0010L |+ 0.0040L
" Fit of shaft.in lever housing bearing ... . 0.0095L 0.0130L i
Commutator end plate bore 0.8740 0.8750 S
Lever housing bore —_______ 0.9570 0.9580 .
Drive housing bore 0.7490 0.7570
Commutator
Diameter . _______ —| 23080 2.3180
Turned diameter - — 21980 |
7 Eccentricity (total indicator reading) ____.o.| —eeeee : ISR I 0.0200
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RIGHT
HEADLIGHT

LEFT
HEADLIGHT

RIGHT
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FLOODLIGHTA
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FLOODLIGHT
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CIRCUIT
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HEADLIGHT

Q--\ BRAKE

STOPLIGHT
SWITCH

Figure 1-1. Wiring diagram.
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CHAPTER 2
GENERAL MAINTENANCE INSTRUCTIONS

Section |. SPECIAL TOOLS AND EQUIPMENT

2-1. Special Tools and Equipment

The special tools and equipment supplied
by the manufacturer to perform direct and
general support and depot maintenance on
the motor grader are listed in Table 2-1. Ref-

erences and illustrations indicating the use of
these tools are listed in the table. No special
equipment is required by direct and general
support and depoft maintenance personne]
for performing maintenance on the motor
grader.

Table 2-1. Special Tools

Reference
FSN or
Ttem Part No. """ Figure Paragraph Use
Lifter, injector (85311) 7|7 241 12-17 Lifting injectors from head
724695

INJECTOR
LIFTING
TOOL

MEC 3805-237-35/2-1

Figure 2-1. Injector lifting tool.

2-2. Specially Designed Tools and
Equipment
The specially designed tools and equipment
illustrated in figure 2-2 and listed in Table
2-2 are for direct and general support and de-
pot maintenance performing major overhaul
work on the motor grader. Tools and equip-
ment listed in Table 2-2 are not available for
issue, but must be fabricated by qualified di-
rect and general support and depot mainte-
nance personnel.

Table 2-2. Specially Designed Tools and Equipment

Item Reference
Figure Paragreph Use
Retaining ring tool 2-2 3-13 Install bearing retaining vings on transmission shaft.
3-16 )

2-1
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|

Z oo/

~—2.2/3—

+.000

~*___-21l772>h4;

MATERIAL
STEEL ROD
- 2-3/4 IN. DIAMETER

ALL DIMENSIONS ARE IN INCHES

| C . o
s

vepery

NOTE: 2.171 AND 2:213 DIAMETERS

MUST BE CONCENTRIC WITHIN
0.001 TOTAL INDICATOR
READING.. ~..

MEC 3805-237-35/2-2

Figure 2-2. Transmission bearing retaining ring tool.

Section Il. TROUBLESHOOTHG .

2-3. General

This section provides information useful in
diagnosing and correcting unsatisfactory oper-
ation or failure of the motor grader or any of
its components. Each trouble symptom stated
is followed by a list of probable causes. The
possible remedy recommended is described op-
posite the probable cause.

2-4. Engine Fails to Start

Probable cause Possible remedy
Low starting rpm . ______ Defective starter. Replace
T starter (TM 5-3805-
237-12).

2-2"

Probable cause | . Possible remedy

Improper oil viscoaity.
Change oil to proper
grade.

Internal seizure, Check
engine and repair.

2-5. Engine Misses or Operates
Erratically

Probable cause Poasible remedy . .

Engine timing not

adjusted properly _..___ Adjusttiming. (para
‘ 12-37). '
Blower not supplying
sufficient air ..———_.___ Check blower and repair’
(para 12-8).



Probable cause Possible remedy

Fuel system not operating

preperly _ . ___ Check fuel system and
repair (para 12-13).
Injectors defective . _..._ Repair or replace injectors
(para 12-17).
Low compression —_oo—n—- Check for faulty valves

and repair or replace
A valves (para 12-83).
‘Worn or broken piston Repair or replace piston
rings . rings (para 12-43).

2-6. Engine Lacks Power -

Poseible remedy

Prebable cause’
Improper sdjustment and ]
timing . _______ Adjust and time engine

(para 12-37).

Insufficient fuel ____.___ Check fuel system and
repair (para 12-13).

Lack of sufficient air ..__ Check and repair blower
(para 12-6).

Improper detonation ._____ Check for oil in air stream

(para 12-8), faulty
injectors (para 12-17),
and low coolant tempera-
ture (para 12-9). Re-
e - pair ag,necessary.
Valve guide worn __..———— Replace valve guide (para
o 12-33).
Valve springs weak or  _. Replace valve springs
broken (para 12-38).

Low cylinder compression _ Check pis%dﬁs and rings

and repair (para 12-43).

2-7. Engine Overspeeds

Probable cause Poasible remedy
Governor not adjusted
preperly Adjust governor (par
12-51). s
Fuel system not operating
properly Check and repair fuel
i . systems (para 12-13).
Oil in air system . Check air system and
blower and repair (para
. 12-8).

Fuel inj ectors not opera-
ting properly . ____ Check injectors and repair
(para 12-17).

§5

2-8. Engine Will not Idle Propérly

Probable cause Possible remedy

Defective fuel injectors _.. Repair or replace injectors
(para 12-17).
Injectors not properly
timed Time injectors (para 12—
17).

TM 5-3805-237-35

Probable cause Possible remedy

Governor not adjusted
properly o Adjust governor (para 12—
61).

2-9. Engine Exhaust Smokes Excessively

Probable cause Possible remedy -

Engine running to cold
for proper combustion __ Check thermostat and
replace (Refer to TM 5~
3805-237-12). -
Defective fuel injectors ;
_or gaskets ... ——— Repair injectors or replace
gaskets (para 12-17).

Contaminated fuel or
water in fuel __ .. Service fuel filters (Refer
to TM 5-3805-237-12).
Low compression ._—.._.. Check eompression and
repair engine as necssary
to correct.

One or more cylinders not
firving e Check fuel and air systems
and repair engine as
necessary to correct.
Worn or stuck piston
rings or worn cylinder
sleeves o Repair or replace pistons or
rings (para 12-43).
Worn valves or valve
guides e Repair or replace guides or
valves (para 12-33).
Reduced manifold
Pressure e Check and replace manifold
- gaskets if necessary
(para 12-8).

2-10. Engine Knocks or is Noisy

Probable eause Poasible remedy

‘Loose piston pin or pins __ Repair or replace piston

pins (para 12-48).
Worn cylinder liner or

piston .. Replace worn liners (para
: " 12-46) or worn pistons’
(para 12-43). -
Worn main bearings -.._ Replace bearings as neces-

sary (para 12-40),
Connecting rod bearings

worn Repair or replace worn
connecting rod bearings
(para 12-40).
Broken piston ring ... Replace broken ring (para
12-40).

Excessive valve clearance - Adjust valve clearance
(para 12-48). -
Defective or worn valve

rocker arm assembly ___ Replace rocker arm éése'm—
bly (para 12-31).

2-3.
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Probable cause Possible remedy

Bent valve push rod .. Replace push rod (para
12-34).

Defective valve tappet __-_ Replace tappet (para
12-33).

Worn crankshaft and
camshaft gears ________ Replace worn gears (para

12-40).
Defective starter, genera-
tor, or water pump ____ Replace defective parts
(Refer to TM 5-3805—
237-12).

Defective blower or

blower parts ——ee—oe_ Repair or replace blower
(para 12-6).
2-11. Excessive Qil Consumption

Possible remedy

Leakage in oil system ... Check oil filter and tubes
for leaks and correct.

Gaskets or oil seals leak . Replace defective gaskets
or oil seals (para 12-21),

Oil cooler core leaking ____ Check and repair oil cooler
(para 12-23).

Probable cause

Oil control piston rings
broken e Replace rings (para 12—
43).
Piston pin retainer loose __ Repair or replace piston
pin retainer (para 12—

43).
Crankecase liners, pistons,
or oil rings scored e Repair or replace scored
’ parts.

2-12. Abnormal Engine Coolant
Temperatures

Pmﬁable cause

Defective radiator

Posslble remedy

______ Replace radiator (Refer to
TM 5-8805-237-12).

Poor coolant circulation .. Check cooling system and

correct (para 12-9).

Defective thermostat ____ Replace thermostat (Refer
to TM 5-3805-237-12).
Defective water pump --.- Replace water pump (Refer

to TM 5-3805-237-12).

2--13. Low Oil Pressure

Note. Make oil pressure checks with engine at opera-
ting temperature. Coolant temperature gage should
read 160° to 185°F.

Probable cause Possible remedy

Incorrect oil viscosity __..- Check lubrication order and
fill with correct oil.
Oil filter clogged ________ Clean filter and change

element (Refer to TM 5-
3805-237-12).

2:4"

Probable cause Possible remedy

01l cooler clogged or
valves defective ~ _.___. Repair or replace oil cooler
" (para 12-28).
Defective oil pressure
gapge or clogged lines __Clean lines or replace gage
(Refer to TM 5-3805-
237-12).
______ Repair or replace oil pump
(para 12-25).

Defective oil pump

2-14. Grader Wili Not go in' Motion.

Probable canse Possible remedy

Parking brake will not w:

release Repair or replace parking

" brake (para 8-5).

Cluteh will not engage ——-- Check clutch pedal and
_clutch operation and |
~ repair or replace cluteh '
(para 10-8). i

Transmission moperatwe - Repair or replace transmis-

28 sion (para 3-15).

2-15. Grader Goes In Mohon but does not
Operate Smoothly :

Probable cauggs: R Possible remedy

Clutch not engaging .
properly e Clutch pedal and linkage -
not properly adjusted
sy ... (Refer to TM 5-3806—
oo 237-12).
Clutch worn or

defective .. Repair or replace clutch

(para 10-8).

Defective drive shaft —--- Repair or replace drive
shaft (Refer to TM 5~
3805-237-12).

Defective transmxssmn —— Repalr or replace transnus-
sion (para 3-15).

Defective final drive ~-____ Repair or replace final

. drive (para 4-12).
Defective tandem drive
chain or drive - —___ Repair or replace tandem
- drive (para 4-5).

2-16. Grader does not Steer Properly
Probzble canse .. % i ' Poasible remedy’’

Defective steering gear -- Repair or replace steering

gear (para 7-19).
Defective hydrauhc pump. .. Repair or replace hydraulic
) pump. (para 7-12).
Defectwe steexing arm or
tie rods - SR Replace steering arm or

8805-237-12).

tie rods (Refer to TM 6~ ‘



Probable cause Possible remedy
Improper toe-in, caster
or camber. adJustmen't —— Adjust caster, camber, and
toe-in (Refer to TM b—

3805-237-12).

Defective front lean wheel
gear - Repair or replace front
lean wheel gear (para

5-36).

Nt Y 5‘?-'_} Y

2-17. Wheel Brakes do not Operate
Properly

Probable cause Possible remedy

Brakes not properly '
adjusted . .___________Adjust brakes (Refer to
) TM 5-3806—237-12).
Brake master cylinder
defective _'__",. _________ _ Repair or replace master
cylinder (para 8-8).
‘Wheel brakes defectlve —- Repair or replace wheel
. brakes (para 8—-6)

2-18.. Parkmg Brake does not Hold
Grader

Probable cause Possible remedy

Brake lever bent or .
jammed . _______ Repair or replace brake
lever (para 3-5).

______ Replace brake lining (para
3-6).

Brake lining woin

Brake drum or shoes
damaged o Repair or replace parking
’ brake drum or shoes
(para 3-6).

2-19. Anti-Coast Brakes do not Function
" Properly

Probable cause Possible remedy

Brake lining worn ______ Replace brake linings (para
6-3). :
Brake damdged or :
defective _____________ Repair or replace anti-
~ coast brake (para 6-3).

2-20. Tandem Drive Inoperative

Probable cause Possible remedy

Worn or broken chains or
sprockets- . ____ Repair or replace chains
and sprockets as neces-
sary (para 4-5).

Broken drive axle ——— Replace drive axle (para

4-10).

TM 5-3805-237-35°

2-21. Moldboard does not Lift or Lower

Probable cause Possible remedy

Defective clutch ._______ Repair or replace power

control box (para 6-3).
Defective lift gear assem-

bly Repair or replace lift gear
assembly (para 5-7).

2-22. Moldboard does not Circle Propefly

Probable cause Poasible remedy

Circle binding Check cause and repair or
replace circle (para 9-6).
Defective cirele drive
pinion ________________ Repair or replace drive
' pinion (para 5-21).
Defective circle reverse '
gear assembly _______ Repair or replace circle
reverse gear assembly.
(para 5-21).
Defective circle reverse
transfer- gear ________ Repair or replace transfer
gear (para 5-21).

2-23. Moldboard does not Shift Properly

Probable cause
Defective power control
box Repair or replace power
control box (para 6-3).

Possible remedy

Defective lateral shift
gear assembly ________ Repair or replace lateral
shift gear assembly
(para 6-28).

2-24. Moldboard does not Slide Properly

Probable cause Possible remedy
Defective hydraulic
system _______________ Repair or replace hydraulic

system as necessary
(para 7-23).
Defective moldboard

eylinder . _______ Repair or replace mold-
board cylinder (para
7-23).
Moldboard slides damaged _ Repair or replace slides
(para 9-4).
Defective rotary valve ____ Repair or replace rotary

valve (para 7-22).

2-25. Scarifier does not Lift or Lower

Probable cause Possible remedy

Defective power control
box Repair or replace power
control box (para 6-3).

2-5
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Probable cause Possible remedy

Defective scarifier lift
gear assembly .- Repair or replace scarifier

left gear assembly
(para 5-14). .

2-26. ' Clutch Brake does not Function
Properly

Probable cause Possible remedy

Defective cluteh brake —... Repair or replace clutch
brake (para 10-6).

Defective clutch assembly _ Repair or replace clutch
assembly (para 10-8).
Defective clutch and ‘

brake linkage oo Repair or replace IinkageA
{para 10-5).

2-27. Electrical System does not Function
Properly

Probable cause Possible remedy
Defective generator ._——..Repair or replace generator
(para 11-4).
Defective voltage regula-
tor Repair or replace voltage
regulator (para 11-8).

Defective switches,
circuit breakers, or
other components ... Replace defective com-
ponents as necessary.

2-28. Hydraulic System does not Function -
Properly
Probable cause Posaible remedy
Defective hydraulic pump .. Repair or veplace hydraulic

pump (para 7-12).
Defective drive from

power control box __._._ Repair or replace power . .
control box (para 6~3):'

Section {ll. REMOVAL AND INSTALLATION OF
MAJOR COMPONENTS

2-29. General

a. Information in this section includes re-
moval and installation of the entire drive unit,
engine, clutch, power control box, and the
gear assemblies.

b. The drive unit of the motor grader con-
sists of the four rear wheels, tandem assem-
blies, final drive, transmission, clutch and en-
gine. .By disconnecting portions of the motor
grader, the entire unit can be separated from
the remainder of the grader for ease of access
and maintenance.

¢, After separation of the drive unit, the
transmission. can be removed. The clutch as-
sembly can be removed from the engine.

d. The power control box and gear assem-
blies can be removed from the grader without
intél'fgrence . frqm other components,

e. The transmission, final drive, and tan-

dems will be removed and repaired in separ-
ate pl_lapters.
2-30. Drive Unit

«. Preparation.
(1) Refer to TM 5-3805-237-12 to start
engine and operate motor grader.

2-6

(2) Rotate moldboard to center line -of
frame and at an angle of 90° +to
frame.

(3) Lower moldboard to ground. Con-
tinue operating moldboard lift lev-
ers to raise front wheels of grader 10
to 12 inches above the ground.

(4) Refer to TM 5-3805-237-12 and re-
move the following components from
the unit.

(¢) Muffler
(b) Engine hood
(¢) Radiator
(d) Shifter levers

(5) Refer to figure 2-3 and disconnect
components prior to removing drive
unit from motor grader.

(6) When rear axle caps are removed,
front wheels of grader will lower to
ground

b. Removal. .

(1) Using four men, two at each front
tandem wheel, roll drive unit to-
wards rear of grader approximately
one foot.

Note. Move drive unit carefully to clear
frame with shifter housing.
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Figure 2-8 (2)—Continued
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REMOVE TRANSM!SSION
SUPPORT BAR. , :

® REMOVE WO NUTS
AND LOCK WASHERS.

WOODEN BLOCK
BETWEEN JACK.

USE CHAIN OR STRADDLE TOOL

HOOKED‘OVER TANDEM

* ASSEMBLIES.TO SUPPORT
TRANSMISSION.

NOTE: - DO NOT HOOK CHAIN b

OVER BRAKE HYDRAULIC
LINES.

Ao

‘] === St
RA!SE JACK TO SUPPO l,
,‘ l

TRANSMISSION, A
~_~ (@

HYDRAULIC JACK

=

STEP 24:. SUPPORT TRANSMISSION AND REMOYE TRANSMISSION SUPFORT BAR.

Figure 2-8 (4)—Continued
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(2) Check all disconnect points (fig. 2-
3) to be certain drive unit is free to
be removed.

(8) After checking, continue to roll drive

- unit from motor grader frame.

" Note. It may be necessary to raise jack
under transmission and shift drive unit to
clear lifting eyes on rear of frame with
rear axle and tandems,

¢. Installotion.

(1) Aline drive unit between two rear
frame extensions.

(2) Roll~ drive unit back into place be-
tween frame extensions until unit is
in place on motor grader.

Note. When installing drive unit, raise
and support clutch brake linkage to clear
cross bar on frame,

(8) Refer to figure 2-3 and complete in-
stallation of drive unit.

(4) When installing, transmission sup-
port bar, tighten bolts until a clear-
ance of 1/16 inch exists between sup-
port bar and transmission support
and frame.

Note. If drive unit has been removed and
new resilient mounts have been installed
(fig. 2-4), clearance should be 1/8 inch at
both points.

.(5) <Install rear axle caps as shown in fig-
ure 2-5. Tighten bolts evenly until
metal-to-metal contact between cap
and frame is made at front of axle.
Gap between caps must be to rear of
axle.

2-31.

a. Removal. The engine can be removed af-
ter removal of the drive, unit as described in
paragraph 2-30. Remo can also be ac-
complished without removmg the complete
drive unit. Remove engme as described be-
low.

(1) Refer to flgure 2—3 and disconnect
all points shown except steps 6 and
7. Disconnect propeller shaft, step
8. Remove five capscrews and lock-
washers from vretainer at opposite
end of shaft and pull retainer and
shaft end from ftransmission. Com-

Engine

--\-,w

A.

TRANSISS]ON
SUPPORT

® (@]

BOLT

TRANSMISSION
SUPPORT BAR

MEC 3805-237-35/2-4

Figure 2—4. Instolling transmission support bar.

g

g

EFRONT OF MOTOR CRADER —

— W
L~ AXLE

GAP — ]

-

REAR AXLE
CAP
MEC 3805-237-35/2-5

Figure 2-5. Installing rear azle caps.

2-1
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plete step 16, and steps 24 through
26.

Caution: Power take off shaft
must be clear of clutch before at-
tempting engine removal.

(2) Using a suitable hoist connected to
engine lifting brackets, raise engine
to ease strain on engine mounts.

(8) Refer to figure 2-6 and disconnect
engine for removal. Lift engine with
hoist to remove from motor grader.

Note. When lifting: engine from motor
.grader, raise radiator end of engine higher
‘than clutch end to provide clearance at
frame.

b " Installation.

- (1) Using a suitable hoist connected to

- the engine lifting brackets, install
the engine and clutch in the motor
grader.

(2) Guide the universal joint at rear of
clutch to engage splines on trans-
mission stub shaft. Splines marked
before removal must be alined.

Note. Incorrect alinement of splines will
cause excessive vibration in drive train.

(8) Refer to figure 2-6 and install en-
gine on mounts. Insert mounting
bolts in both front and rear mounts
but do not tighten.

(4) Tighten rear engine mounts to leave
clearance between upper and lower
bonded rubber washers and engine
mount as shown in figure 2-7.

(6) After tightening rear engine mounts,
tighten front engine mount bolts to
compress regilient mounts as shown
in figure 2-8.

(6) Refer to figure 2-3 and connect en-
gine to motor grader.

2-32. Clutch Assembly

a. Removal. The clutch assembly is en-
closed by the clutch housing and is removed
from the grader with the engine.

(1) Refer to paragraph 2-31 and remove
the engine and clutch from the mo-
tor grader.

(2) Refer to figure 2-9 and remove the
clutch housing and clutch brake
from the engine.

2-12

(3) Refer to figure 2-10 and remove

clutch assembly.
b. Installation.

(1) Refer to figure 2-10 and install the
clutch assembly -

(2) Refer to figure. 2-9 and install the
clutch housmg .

(3) Refer to-paragraph 2-31 and install
the engine and clutch on the motor
grader. )

2-33. Moldboard Lift Gear Assemblles

a. General. Two moldboard lift gear as-
semblies are incorporated-on the motor grader.
The lift assemblies are mounted on large steel
mars on eithier side of the main frame. A
lifting arm .from edch gear assembly is con-
nected to a lift link for raising or lowering the
moldboard circle. Removal of the assemblies
is identical except for a few items which. are
indicated on the legend for figure 2-11.

Note. Parentheses (R H only) and (L H only)
following 2 part on legend denotes right or left hand
lift gear assembly.

b. Remowal.

(1) Remove the moldboard lift gear as-
sembly in the numerical sequence as
illustrated on figure 2-11.

Note. After removing light brackets
install screws and washers in housing.

(2) To disengage control shaft universal
joint (82) from gear assembly, loosen
screw in universal joint and slide
control shaft from gear assembly
shaft.

(3) Before removing large U bolt (36)
and two screws (85), attach a chain
and suitable hoist to gear assembly.
After removing attaching parts, lift
gear assembly from frame.

¢. Installation. Install moldboard lift gear
assembly in reverse of numerical sequence as
illustrated on figure 2-11.

2-34. Scarifier Lift Gear Assembly

a. General. The scarifier 1ift gear assembly
is mounted on two plates which are attached
to the front end of the frame assembly. Two
lift arms, attached to the gear assembly, raise
and lower the scarifier assembly.
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Figure 2-6. Engine, removal and installation.
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BONDED

WASHER \

s CLEARANCE®

NEW MOUNTS -
0.120 TO 0. 140, -
REUSED MOUNTS -
0. 060 MINIMUM '

ENGINE,

MOUNT =t CLEARANCE
BONDED NEW MOUNTS -0, 000 to 0. 020
WASHER REUSED MOUNTS 20. 1875 MAXIMUM
NOTE: PLACE SHIMS AS REQUIRED TO OBTAIN
CLFARANCES
MEC 3805-237-35//2-7.
Figure 2-7. Rear engine mount clearance.
b. Removal. Remove scarifier lift gear as- ¢. Installation.

sembly in the numerical sequence as: mdl-
cated on figure 2-12,

(1) Remove bearing caps (7) from lift
‘ links on both sides of the machine.
(2) Remove hydraulic line. bracket (3)
and move hoses and tubes away from
 the gear assembly.

(3) Place a chain around gear assembly

and connect chain to a suitable hoist.

- Raise gear assembly slightly before
removing five screws (10).

(4) Use hoist to remove gear assembly
from motor grader.

2-14

(1) Use a suitable hoist to raise lift gsdr
assembly ‘into position far 1nstalla—
tion. =

(2) Install scanﬁer lift gear assembly in
reverse of numerical sequence ag il-

lustiated on figure 2-12.

(3) Install flve bolts  (10) through
moun’cmg plates and frame from the
left hand snie

2-35. Circle Reverse Mechanism

a. General. The circle reverse mechanism,
consisting of a transfer housing and circle re-
verse gear assembly are mounted on the




UPPER
RESILIENT
MOUNT

ENGINE
BRACKET

LOWER
RESILIENT
MOUNT

ks
F

FRONT ENGINE
SUPPORT

NOTE: TIGHTEN MOUNTING SCREW ENOUGH UNTIL
LOWER RESILIENT MOUNT CAN BE ROTATED
BY HAND WITH EFFORT. WHEN THIS IS
ACHIEVED, TIGHTEN SCREW:ONE MORE
REVOLUT\ON INSTALL LOCK NUT

MEC 3805-237—35/2-8

Figure 2-8, "Tightening front engine mounts.

left side of the drawbar at the moldboard cir-
cle.. Control shaft rotation is received by the
transfer housing and transmitted to the gear
assembly through a coupling shaft.

b. Removal. Refer to figure 2-18 and re-
move the tramsfer housing and circle reverse
gear assemb}y ,

Note ‘When. removmg cm:le reverse gear assembly,
réoord amount of shims if any are present.

c. Installation,..

(1) Refer to f1gu1e 2—13 and lnstall the

" circle reverse’ gear assembly and
transfer housm g.

(2) Install circle reverse gear assembly
on drawbar Wlt‘h teeth on drive gear
in mesh with ring gear in circle. At-
tach splined- coupling .to- shaft. and

.. .- yotate .coupling with a pipe wrench

_coyunterclockwise until gear assembly

_ is flush with drawbar.

TM 5-3805-237-35

Note. All circle reverse gear assembly
pads must be flush against drawbar. Install
any shims, removed during disassembly,
in their original position.

(3) Install long bolts and nuts to hold
circle reverse gear assembly in place.
Install short bolts and nuts Tighten
nuts securely.

- 2-36. Laferal Shift Gear Assembly

a. General. The lateral shift gear assem-
bly is mounted on a cross brace of the frame
forward of the power control box. A short

" control shaft connects it to the power control
_ box. A shift arm, operated by the gear assem-
. bly, is.connected to the lateral shift link with
* a ball and socket. The shift link extends to a

horizontal link above the drawbar. By chang-

! ing the horizomtal link from one side of the
- drawbar-to the other; the moldboard blade
. can be positioned for side sIopmg on either
" ‘side of the grader.

b. Removal. Refer to flgure 2-14 and re-
move the lateral shift gear assembly from the
motor grader.

¢. Installation. Refer to figure 2-14 and
install the lateral shift gear assembly.

2-37. Front Lean Wheel Gear Assembly

a. General. The front wheel lean gear as-
sembly is mounted between the bars of the
front axle inside of -the right front wheel. Op-
eration of the gear assembly provides leaning
action for the front wheels. Motion for the
leaning action is provided through a gear rack
and vibrating bar connected to the top of the
two wheel splndle forks.

b. Removal. Refer to figure 2-15 and re-
move the front lean wheel gear assembly from
the motor grader.

e. Installation. Refer to f1gure 2-15 and
install the front lean wheel gear asseinbly.

(1) Tighten tapered nuts in Step 9 to a
torque of 240 foot pounds.

(2) Install anchor bolt, lockwashers and
nut, but do not tighten until gear as-
sembly has been alined with gear
rack.

(3) Install vibrating bar and right hand
vibrating pin.

(4) Install gear .rack on vibrating bar,
with enough- shims between rack

2:15
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ATTACH SUITABLE
HOIST TO CLUTCH
HOUSING.

2-16

REMOVE
UNIVERSAL
JOINT.

REMOVE SCREWS (4)
AND LOCK WASHERS (4).

(5)

(6)
(D
(8)

LIFT CLUTCH
HOUSING
FROM ENGINE.

REMOVE SCREWS (12)
AND LOCK WASHERS (12).

MEC 3805-237-35/2-9

Figure 2-9, Clutch housing, removal and ingtallation.

and vibrating bar to raise left hand
end of vibrating bar 1/2 to 3/4
inch out of line with top hole in
spindle fork as shown in figure 2-
16.
Place chain around vibrating bar and
axle as shown in step 3. Depress
vibrating bar with crow bar or lever
to aline holes. Install left hand vi-
brating bar pin through holes and se-
cure.
Install anchor bracket but do not
tighten screws or nut.
Install vibrating link do not tighten
nut on shoulder bolt.
Measure gap between anchor brack-
et and vibrating bar. Remove link
and anchor bracket and install suffi-
cient number of shims between an-
chor bracket and vibrating bar to fill
gap.

Note. Add or remove anchor bracket

shims until shoulder bolt is free to move or
rotate in holes in vibrating links.

(9) Tighten anchor bracket screw and
nut. Install and tighten shoulder
bolt locknut.

2-38. Power Control Box and Vertical
Drive Assembly

a. General. The power control box and
vertical drive assembly are powered all the
time the engine is running. A drive, or power
take-off shaft, directly coupled to the engine
fly wheel, extends through the hollow clutch
and transmission drive shafts. A flanged
coupling between the transmission and verti-
cal drive assembly is secured with a shear
bolt. This bolt will break and halt operation
if too great a load or shock is imposed on any
of the grader motions. The propeller shaft
drives a bevel gear keyed to a vertical drive
shaft. This vertical drive shaft enters the bot-
tom of the power control box and drives two
bevel drive gears. Each control shaft extend-
ing from the power control box is equipped
with two gears and a sliding clutch. Ais the
shifter lever is moved the clutch moves to en-



INSTALL HOLD DOWN
SETSCREWS (4),
'WASHERS (4), AND
JAM NUT (4) TO RELIEVE
PRESSURE ON CLUTCH

™ 5—3805—237-;35

REMOVE CLUTCH REMOVE SCREWS (8) AND
ASSEMBLY . LOCK WASHERS (8).

SETSCREW

COUPLING
ASSEMBLY

AFTER REMOVAL
OF CLUTCH, REMOVE
SCREW (6) AND LOCK
WASHERS (6) AND
REMOVE COUPLING

SETSCREW

ASSEMBLY, ASSEMBLY.,
NOTE: REMOVE DRIVEN MEMBER AFTER REMOVING CLUTCH.
NOTE: WHEN INSTALLING CLUTCH, INSTALL A PILOT SHAFT
THROUGH SPLINES OF DRIVEN MEMBER TO HOLD IT
IN PLACE. INSTALL CLUTCH ASSEMBLY AND TIGHTEN
EIGHT SCREWS SECURELY. REMOVE PILOT SHAFT AND
HOLD DOWN SETSCREWS BEFORE INSTALLING CLUTCH
BRAKE HOUSING.
MEC 3805-237-35/2-10
Figure 2-10. Clutch assembly, removal and installation.
gage a clutch gear driven by the drive gear, (2) Refer to figure 2-17 and remove the
rotating the control shaft. Mounted on the power control box and vertical drive
outlet drive shafts are anti-coast brake drums housing. '
and brakes. When the control lever is re- ¢. Installation.
leased the brake is applied to aid in stopping (1) Refer to figure 2-17 and install the
the control shaft and controlling any coasting power control box and vertical drive
of the grader motion. housing.
(2) When installing hydraulic pumps
b. Removal. and adapter, guide drive shaft from
(1) Refer to figure 2-3, step 8, and dis- vertical drive housing infto splines
connect propeller shaft coupling. of pump drive gear in pump adapter.

2-17
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1 Headlight wire
2  Serew, ¢ap, hex-hedd
3 Nut ‘
4 Washer, lock
5! Headlight , . - .
6 Screw, cap, hex-head_ .. :
7 Nut R
8 Washer, lock .
9" iScrew, cap, hex-head (2)
10 * WasBer, lock (2) -
11 ,Headlight bracket -
12 -Spacer bar (LH only): ..
13 Blackout light wire (ILH only)
14 Serew, cap, hex-head (LH only)
16 - Washer, lock (LH only)
18 Bearing washer (LH only)
17 Blackout headlight (LH only)
18 Screw, cap, hex-head (2) (LH only)
19 Washer, lock (2) (LH only)

- Pigure 2—-11. Moldboard lift gear assembly, removal and installation.
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20°

21
22
23
24
25
26
27
28
29
80
81
32
33
34
35
36
87

REEEE
R

.

MEC 3805-237-35/2-11

Bléckout ‘iight bracket, (LH only)

Serew, cap, hex-head -

* Washer, lock

Wire clamp

Screw, cap, hex-head (2) (RH only)
Washer, lock (2) (RH only)
Bearing cap (2) (RH only)

Screw, cap, hex-head (2)

Washer, lock (4)

Nut (2)

Bearing cap

Shim

Universal joint

Nut (4) Ve
‘Washer, lock (4)

Serew, cap, hex-head (2)

U bolt o
Moldboard lift gear assembly .. -

W

L
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SCARIFIER 1= . \
LIFT LINK N ( ~——
| ' R \ N

Screw, cap, hex-head (2) 8
~ Washer, lock (2) 9
Hydraulic line bracket : 10
Screw, cap hex-head, 3/4-10 X 3 1/4 in. (4) - 11
Nut, 8/4-10 (4) 12

Washer, lock, 3/4 (4) 13
Bearing cap }(2)

Figure 2-12. Scarifier lift gear assembly, removal and installation.

N

Shim

Universal joint

Bolt (5)

Nut, 1-8 (5)

Washer, lock, 1 in. (10)
Searifier lift gear assembly

ANl

MEC 3805-237-35/2%12"
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Figure 3-13, AT'mnsfer housing and circle reverge gear assembly, removal and
C " installation.
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REMOVE SCREWS (2)

AND LOCK WASHERS (2) REMOVE COTTER PIN

AND REMOVE ANCHOR AND REMOVE SLOTTED VIBRATING
* BRACKET AND SHIMS. NUT. BAR

ANCHOR
<——"" BRACKET

o]

I L

. FRONT
‘ AXLE

REMOVE LOCK
NUT AND SHOULDER
BOLT.

l___._..x...l.___l
T —— |

REMOVE VIBRATING
LINK,

STEP 1. REMOVE VIBRATING LINK.
STEP 2. REMOVE ANCHOR BRACKET.

\ : MEC 3805-237-35/2-15 (1)

Figure 2-15 (1). Front lean wheel gear assembly removal and installation.
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REMOVE SCREW AND REMOVE GEAR ~ REMOVE NUT
LOCK WASHER. 'RACK AND SHIMS. * AND LOCK WASHER..
REMOVE ’ . ’
VIBRATING : ‘
BAR. '

REMOVE COTTER PIN

AND SLOTTED NUT
AND REMOVE RIGHT

HAND VIBRATING BAR

PIN.
g
i AR
-“ |
D “H
I I
[
L

. STEP 4. REMOVE GEAR RACK AND SHIMS.
STEP 5. REMOVE RIGHT HAND VIBRATING BAR PIN, -
SCREW, AND WASHER,
STEP 6. REMOVE VIBRATING BAR.
NOTE: TIP VIBRATING BAR ON SIDE AND LIFT
..+ 'BAR UP AND OUT TOWARDS LEFT.SIDE
OF GRADER. GUIDE BAR OUT FROM
BETWEEN BOLSTER PLATE AND AXLE. -

REMOVE FRONT . -
LEAN WHEEL
GEAR ASSEMBLY:

N
<t

=D
| mioveatonson, T woretame o
3 ? e AND TAPERED NUTS
. t (2).

STEP 9. REMOVE FRONT WHEEL LEAN
' GEAR ASSEMBLY.

MEC 3805-237-35/2-15 {2))

Figure 2-15 (2)—Continued.
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' VIBRATING /
BAR !
SPINDLE

1/2 TO 3/4'__.,..-# : FORK
INCH L @

K
%
%

~ O\

N N
< D
\ O) f { /:
MEC 3805-237-35/2~16"
Pigure 2-16. Adjustment of left hand end of
vibrating bar.
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FRON
WEATHERSTR!?

5 FRONT HOLD
DOWN STRIP

__SIDE HOLD n
DOWN STRIP -

—HOLD DOWN
STRIP —_—

STEP 1. REMOVE TWO PUMP ADAPTER MOUNTING
SCREWS, SPACERS, LOCK WASHERS,-
AND NUTS.

STEP 2. REMOVE FOUR SCREWS, LOCK WASHERS
AND NUTS AND REMOVE TWO SIDE
HOLD DOWN STRIPS. -

STEP 3. REMOVE SIX BOLTS, LOCK WASHERS, FLAT
WASHERS, AND NUTS AND REMOVE TWO
FLOOR HOLD DOWN STRIPS. REMOVE
FLOOR WEATHERSTRIP.

STEP 4. REMOVE TWO SCREWS, LOCK WASHERS,
AND NUTS AND REMOVE UPPER FRONT
HOLD DOWN STR{P. REMOVE FRONT
WEATHERSTRIP.

" STEP 5.

STEP 6.

STEP 7.

TM 5-3805-237-35

DISCONNECT FIVE HYDRAULIC
LINES FROM PUMPS,

REMOVE EIGHT SCREWS AND LOCK
WASHERS AND REMOVE TWO
HYDRAULIC PUMPS. REMOVE TWO
SCREWS AND LOCK WASHERS FROM
INSIDE OF PUMP ADAPTER.

REMOVE TWO NUTS AND LOCK
WASHERS FROM STUDS BETWEEN
PUMPS. REMOVE SPACER FROM
LOWER S5TUD AND REMOVE
ADAPTER, GASKET, AND

SHIMS.

MEC 3805-287-35/2-17 (1)

Figure 2-17 (1). Power control box, removal and installation,
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Figure 2-17 (2)~~Continued.
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Figure 2—17 (3)—Continued.
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CHAPTER 3
TRANSMISSION

Section |.

3-1. General

The parking brake mounted on the front of
the lower transmission is a two shoe, internal
expansion type. The brake is mechanically ap-
plied by means of a manually operated lever.

3-2. Removal

a. Drill out staking on lower transmission
lower shaft locknut. Refer to figure 3-1 and
remove brake drum.

Caution: Remove all of stéked material to
prevent damage to shaft when locknut s re-
moved.

b. Disconnect brake cable from bellerank
(para 2-30).

¢. Remove strut spring (4, fig. 3-2) and
strut. (5) to gain access to two of backing
plate mounting screws.

d. Remove screws (6, fig. 3-2) and lock-
washers (7) securmg backing plate assembly

'Figw‘e 38-1 Brake drum, wemoval or installation.

PARKING BRAKE

to adapter on lower transmission. Remove
backing plate assembly.

3-3. Disassembly

@. Disassemble the brake assembly in the
numerical sequence as illustrated in figure 3-
2. Index numbers 1 through 7 were removed
in paragraph 3-2. '

b. Remove two scmws, nuts and lockwash-
ers and remove abutment cap and seal from
cable. Remove cable from backing plate

3~-4. Cleaning

Clean all metal parts in cleamng compound

solvent (Spec. P-JS—-661) and’ dry *thoroughly
with compressed air.

Warning: The solvent is hlghly inflam-
mable. Do not use solvent near an open flame.

3-5.

a. Inspect brake shoes and linings: for wear
or damage. Change oil soaked linings. Re-
place shoes when lining is worn to within
1/32 to 1/16 inch of the closest rivet head.

b. Inspect springs for weak or broken con-
dition. Replace springs if defective.

¢. Inspect adjusting screw, nuf, and. socket
for cracks or damaged threads. Replace de-
fective parts.

d. Inspect shoe hold-down pins and spring
cups for cracked or bent condition. Replace
defective parts.

e. Inspect brake lever for bent or broken
condition. If defective, replace lever.

f. Inspect drum and backing plate for
cracks or distortion. Inspect brake shoe con-
tact surface of drum for 'grooves or wear.
Replace drum or backing plate if defective.

Inspection and Repair

3-1
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Serew, cap, hex~hd, 1/2-18 X 3/4 in. (2)
Washer; lock; 1/2 in .(2) .

Brake drum

Spring

Strut

Screw, cap, hex—hd, 3/8-16 X 1 in. (8)
Washer, Tock, 8/8 in. (8)

8etscrew, secket-hd, 5/8-18 X 1/2 in.
Cover plug

Adjusting screw spring -

Pivot nut

Adjusting screw

Adjusting serew socket

Anchor to shoe spring (2)

WL~ R WD

bbb b bk
N TR TR

TM 5-3805-237-35

15 Cup (4)

16 Spring (2)

17 Shoe hold-down pin

18 Brake shoe

19 Pin, cotter, 3/32 X 5/8 in.
20 Nut, slotted hex, 5/16-18
21 Lever pin

22 Lever

23 Nut, hex

24 Washer, lock, 5/8 in

256 Washer, flat, 5/8 in.

26 Anchor pin

27 Shoe guide plate

28 Backing plate

Figure 8-2-—Continued.

g. Inspect anchor pin and lever pin for
damaged threads. Replace defective pins.

3-6. Reassembly

a. Insert spring end of cable into opening
in backmg plate from back of plate. Position
abutment cap, which is part of cable, against
bac n'g plate Install felt seal and remaining
abutment cap and secure with two screws,
lock%vashers, and nuts; g

b.. Reassemble the brake in reverse of nu-
metical sequence as illustrated on figure 3-2
and the: follomng" *lgarts 1 through 7 of figure
3-2. 'Wlll._be installed when the brake in in-
on’ the rader

(2) Assemble .brake lever (22 flg 3-2)

Sto otller shoe Install cable into
slotted end “of brake lever. Bushing
on end of cable must be located in

recess in edges of slot. Ends of ‘slot

- must be forced together to hold ca-
"-ble in place.

(3) Install the assembled lever: and shoe

.. on the backing plate.

(4) " Assemble adjusting screw, nut;-and
socket .prior to. installation. Shorten
screw as much as possible to faeili-
tate installation.

(5) Adjusting screw must be over slot
in backing plate.

3-7. hsialluhon
a. Install backing plate assembly on adapt-
e on front of lower transmission. Secure

backing plate with screws (6, fig. 8-2) and
lockwashers (7).

b. Expand shoes and install strut (5) and
spring (4).

¢. Refer to figure 8-1 and install brake
drum. Place transmission in gear and torque
locknut to a reading of 550 to 575 foot
pounds.

. d. Stake locknut. x

-e. Do not connect brake-cable to bell crank
untll after brake adjustment: has been per-
formed.

3-8. Adjustment

" a. Loosen hex nut (23 flg 3-2) and re-
move adjusting slot cover (9)

b. Turn. adjusting screw untll shoes -move
out agamst drum. Tap around out31de of
drum to center brakes shoes. " :

¢. Tighten nut on anchor: pin. Loosen ad-
justing serew apprommately 6 of 8 notches.

d.. Remove setscrew (8, fig. 3-2) and turn
drum as required to check clearance between
brake lining’ and drum using a feeler gage in-
serted through the setscrew hole.

e. Clearance at upper ends of shoes must be
.004 in. To ad;ust loosen nut (23, fig, 3-2)
on- anchor pin and tap pin downward to in-
créase- clearance or upward to decrease clear-
ance. Tighten nut after adjustment.

f. Turn adjusting screw (12, fig. 8-2) as
required to obtain 0.008 in. clearance at lower
ends of shoes.

g. Install adjustment slot cover.

h. Adjust cable and connect to bell crank
(para 2-30). iy
3-3
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Section II. SHIFTING MECHANISM

3-9. General

This section covers the shifter mechanism
and levers. The shifter levers, shifter lever
universal balls, ball caps, and associated parts
may be removed as an assembled group of
parts and will be covered separately from the
shifter housing, rocker shafts, rails, and forks.

3-10. Shifter Levers

a. General. The shifter levers permit the
operator to select the desired transmission ar-
rangement to meet the required conditions of
operation. One lever controls the shifting of
the upper transmission gears and the other
controls the shifting of the lower transmission
gears.

b. Removal and Disassembly. Refer to TM
5-3805-237-12 for removal and disassembly.
To remove universal balls (19, fig. 3-8) from
levers (20 and 21), press out pins (18).

¢. Cleaning. Clean all m{etal parts in clean-
ing compound, solvent (Spec. P-S-661) and
dry thoroughly with compressed air,

Warning: The solvent is highly inflam-

mable. Do not use solvent near an open flame,

-~ d. Inspection and Repair.

(1) Inspect boots and rubber cover for
split or torn condition. Inspect for
deterioration of material. Replace

, defective parts.

(2) Inspect metal parts for wear and
damage. Replace defective parts.

(3) Inspect universal balls and pins for
burs, gouges, or rough surfaces. Re-
pair all damaged or rough surfaces.

e. Reassembly and Installation.

(1) Install universal ball (19, fig. 3-3)
on lower or upper transmission lever
(20 or 21). Support ball in a block
with a matching radius.

(2) Lubricate pin (18) heavily and press
pin into ball and lever until end of
pin is flush with surface of universal
ball. Check for free movement of
ball or lever.

3-4

(8) Repeat procedure for other lever.

(4) Refer to TM 5-3805-237-12 and re-
assemble remainder of shift lever
parts.

3—-10. Shifter Mechanism

a. General. The shifter mechanism consists
of the housing, rocker shaft and levers, shifter
rails, and shifter forks. Shifter rails and forks
are located in both the upper and lower trans-
mission housings.

b. Removal.

(1) Refer to paragraph 2-80 and remove
drive unit from frame.

(2) Refer to paragraph 8-2 and remove
parking brake assembly.

(8) Remove upper transmission cover
plates and gaskets by remov-
ing mounting screws, nuts, and lock-
washers. Remove screws and lock-
washers and remove lower transmis-
sion right side cover plate and gas-
ket.

(4) Disassemble the ghifter mechanism
in numerical sequence as illustrated
in figure 8-4. Front shifter fork
(9) and vear shifter fork (10) are
removed from upper transmission..
Rear shifter fork (53) and front
shifter fork (54) are rémoved from
the lower transmission.

(5) Discard all gaskets and preformed
packings.

¢. Cleaming. Clean all parts in cleaning com-
pound, solvent (Spec. P-S8-661) and dry thor-
oughly with compressed air.

Warning: The solvent is highly inflam-
mable. Do not use solvent near an open flame.

d. Inspection ond Repwir.

(1) Inspect all parts for wear and dam-
age. -

(2) Replace all worn or damaged parts.

e. Installation.

(1) Install shifter mechanism parts in re-
verse of numerical sequence as illus-
trated in figure 8-4. The following
additional instructions should be
observed.
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—-—

Bolt, carriage, 3/8-16 X 1 1/4 in. (5)
Nut, hex, 3/8-16 (5)
Washer, lock, 3/8 in.
Washer, flat, 3/8 in.
Clamp

Rubber cover

Serew, cap (4)
Washer, lock (4)
Shim (4)

Ball (2)

Hose clamp (4)

Figure $-3. Transmission shifter levers, exploded

view.

12
13
14
15
16
17
18
19
20
21

TM 5-3805-237-35

Boot (2)

Cover plate

Retaining ring (2)

Cap spring (2)

Seal cap (2)

Ball cap

Pin (2)

Universal ball

Lower transmission lever

Upper transmission lever
Figure 3—8—Continued.

(2) Lubricate preformed - packings and
working surfaces of shafts and bush-
ing before installation. Use shellac
or gasket seal on all gaskets.

(8) When installing interference pins
(47), the first pin must be installed
round end first. Install biscuit (48)
and then install second interference
pin with round end of pin outward.

(4) Press or drive bushing (84) into
housing (28) until bushing is flush
with inside shoulder of housing.
Leave shaft end mounting screws
(35) loose until housing is installed.

(5) Place front and rear shifter forks in
upper transmission and over shifter
collars with long hubs of forks to-
ward each other before installing
rails.

Note. The prongs of the front (reverse)
shifter fork (9), which is mounted on the
upper shifter rail, are larger than the
prongs on the lower shifter fork (10).

(6) Insert interlocking ball into vertical
hole in upper rail opening in hous-
ing. Ball must be in neutral groove
of lower rail before installation of
upper rail.

(7) Turn shifter forks (9 and 10) until
setscrew holes are alined. Install
cap screws (7) and setscrews (8).
Do not tighten cap screws. Tighten
setscrews and then loosen 1/4 turn.
Retighten setscrews to a torque of
65 foot pounds. Tighten cap screws
and install locking wire.

(8) Install upper and lower transmission
plates and gaskets

(9) Refer to paragraph 3-7 and install
parking brake.

(10) Refer to paragraph 2-30 and install
drive unit in frame.

3-5
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8 Setscrew S )
9 Front shiften fork "
Rear shifter’fork Toer
11 Lockwire .oy : ..,
Poppet screw,(@ .
13 Gagket 4
14 Spm‘_ng‘_. (4)
Flgure 8y, Skifter 1me

cka,m‘sm, explodeg View,

MEC 3805~237-35/3;2¢



15 Ball (4)

16 Upper shifter rail
17 Interlock ball

18 Lower shifter rail
19 Pin, cotter, 1/8 X 1 1/4 in. (2)
20 Nut, lock (2).

21 Rocker lever,

22 Rocker lever

23 Key, woodruff 2)

24 Rocker shaft

256 Screw, cap, hex-hd (3)

26 Nut, hex

27 Washer, lock, 8/8 in. (4) ..

28 Shifter housing

29 Gasket -

30 Tube .

81 Plug, plp8, magnetic

82 Preformed packing (2)

83 Preformed packing’

34 Bushing - -

TM 5-3805-237-35

Screw, cap, hex-hd
Washer, lock

Shaft end

Gasket

Poppet cap serew
Poppet spring
Poppet ball

Scréw, cap, hex-hd; 1/2-18 X 2 in.
‘Washer, lock, 1/2 in.
Clamp bar

Lock plate

Shim

Interference pin (2)
Interference biscuit
Preformed packing
Lower shifter rail
Stop

Upper shifter rail
Rear shifter fork
Front shifter fork

Figure 8—4—Continued.

Section .

3-12. General

a. The transmission consists of an upper

transmission which contains gears for reverse
and high and. low speeds, and a lower trans-
mission which contains gears to provide three
speed ranges for eacli= ‘éthe npper transmis-
sion arrangements. An mtermedlate plate en-
closes the front of the lower transmission and
the rear of the upper transmission. .
_ b. The, upper shaft of the upper transmis-
sion is driven by the clutch shaft which is
connected to the end of the: transmission with
a universal’ ]omt The shaft is hollow and en-
closes the power take-off shaft which is sup-
ported by a bearing and bearing cage moqnted
on the front end of the upper transmission.
Disassembly of the clutch shaft is covered with
the clutch and the power take-off shaft and
bearing cage is covered with the power box
vertical drive.

3-13. Removal and Disassembly

a. Preliminary Operations. .
(1) Refer to paragraph 2-30 and remove
drive unit from frame. ‘
(2) Refer to paragraph 2-31 and remove
engine.
(8) Refer to paragraph 3-2 and remove
parking brake assembly.

TRANSMISSION

(4) Refer to TM 5-3805-237-12
drain transmission.

(56) Refer to paragraph 3-11 and remove
shifter mechanism.

b. Upper Transmission Housing.

(1) Remove upper transmission housing
and external parts in the numerical
sequence as illustrated in figure 3—
5. Observe: the. followmg additional
instructions.

(2) Support bar and cover plates, index

numbers 1 through 18, were previ-
ously removed.
To remove shaft locknuts (18 and
23) drill out staked portion and us-
‘ing ‘bar, shift tramsmission into two
gears to lock transmission. Upper
shaft nut is torqued to- between 550
and 575 foot pounds and lower shaft
nut to between 300 and 325 foot
pounds.

Caution: Remove all of staked
material to prevent damage to.shaft
when shaft lock nut is removed.’
Ingtall 2 nut on dowel pin (25) to
facilitate removal.

Install puller bolts on opposite sides
of each bearing (upper and lower
shaft). Attach pullers to puller
bolts and pull housing. Bearings

and

(3)

(4)
(5)

3-7
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Figure 3-5. Uppér transmission housing, exploded view.
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Nut, hex jam, 1-14 (2)
Washer, lock, 1 in.

Nut, hex, 1-14 (2)

Bolt (2)

Bar

Support biscuit

Screw, cap, hex~hd (13)
Washer, lock, 3/8 in. (13)
Nut, hex (3)

Washer, lock, 3/8 in. (3)
Cover plate

Cover plate ..,

Gasket (2) “,f"

.Screw, cap, hex-hd (6) 7%

Washerloek, "1/2 in. (63
Bea.rmg cap .
Gasket

* 20 " ‘Seal retainér

'33: “Gasket

18 Lock nut
19 Spacer .

21  Seal

22  Gasket

23 Lock nit”

24 Seal collar

25 Dowel pin

26 Screw, cap, hex-hd (6)

27 Screw, cap, Hex—hd, 1/2-13 X 4-1/2 in.

28 Screw, cap, hex-—hd, 1/2-18 X 2 in. (4)
29 Nut, hex, 1/2-13'(5)
30 Washer, lock 1/2 Jn. (16)

gsxin%on housmg

.34 Screw, ¢ap, Hex-hd

Washer, lock, 1/2 in.

Washer
Preformed packing
Spacer (2)

: Revez'se idler gear

Bea.rmg
Shaft

" Bearing -
. Bearing

- Dowel pin (2)
- Stud

Stud- -
Plug, pipe

"Drain cock

Cap, pipe
Nipple,-pipe

Yoo AT

Figure 3-5—Continued.
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will come with housing
shafts and gears in place.
. Note. Pull on both pullers equally.
(6) Press out bearings (42 and 48). Do
. -not. remove retalmng rings.
('7) ‘Discard gaskets, - : seals, and pre-
pormed packings:. |
c. Uppefr Transmission Shafts and Gea/rs

leaving

(1) Remove shafts- and assembled gears"

from intermediate plate and disas-
‘'semble in the numerical sequence as
illustrated in figure 3-6. Observe
the followmg addltlonal “instructions.
remove bear-

mg races from" shafts; g
(8) A specially designed tool (Table 2
2) may be fabricated to aid in remov-
ing and installing retaining rings.
d. Intermediate "Plate 5

(1) Remove . and d1sassemble intermedi-
ate plate and lower “transmission
. shaft external parts’ m numerical se-
quence 4s illustrated in-figure 3-T.
Observe the followmg addltlonal m-
structions.

(2) Drill out staked méterial from upper -

shaft locknut and shift transmis-
sion into two gears to lock transmis-
sion prior to removing nut. Nut is
torqued to 550 to 575 foot pounds.
Lower shaft nut was removed with
. parking brake

Caution: Remove all staked ma-
terial fo prevent damage to shaft
when locknut is removed.

(3) ‘'To remove bearing cage (12) install
cap screws into puller holes in cage
and use a puller to remove the cage.

Caution: If shaft is not held back
in transmission during removal of
bearing cage, the oil flmger will be
damaged. Co :

(4) Install nuts on dowel pins to facili-
tate removal, L

(5) To remove intermediate plate from
lower transmission housing, install
nuts on studs on opposite sides of
bearing and attach a puller to the
nuts.

3-10

: porks:

e. Lower Transmission Shafts and Gears. .

(1) Remove oil flinger (1, fig. 3-8) from
lower shaft. Lift assembled upper
shaft from housing then remove as-
sembled lower shaft. Upper shaft
bearing and lower shaft bearing
race will remain in housing.

(2) Disassemble upper and lower shafts

‘ in numerical .sequence as illustrated
;,m flgure 8-8.: .

(3) ‘Use a puller to remove gear bearing
~and bearing mner race ~fr0m sp1ral
pinion shaft.”- s

f. Transmission Housmg a,nd 2 Engme Sup-

(1) Remove- lower transmlssmn housmg
and« engure supports iri° numerical se-
quence as 111ustrated m figure 8-9.

(2) Cover p]ate=1(4)‘ was removed with

(3); Discard all gaskets

- 3-14. Cleaning-- ..

1oun ‘housings, gears, and shafts.
b Clean all ,eparts in cleaning compound,
¢ "‘*[S."661) and dry thoroughly

Warning: 1 Iief soivent 1s hlghly inflam-
mable. Do not use solvent néar. an’ open flame.

3-15.

a. Inspect all parts for wear or damage.
Check gear teeth and splines for chipped or
broken condition. Replace all defective pé.rts

b. Check parts against tolerances listed in
Table 1-1. Replace all parts not conforrm-
ing to repair or replacement standards .

Inspechon and Re'pcnr

3-16. Reassembly and Installation . l ’

a. Transmission Housing cmd E'ng'me Sup-
ports. S

(1) Install lower transmission housmg

in reverse of numerical, sequence as.
illustrated in figure .3-9: Observe‘

the following add1t10nal 1nstruct1on8‘

(2) Press or drive bearmg (24) .and
bearing race (26) against retam—,

ing rings in housing. Bearmg ‘race
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" MEC 3805-237-35/3-6

Spaoee . 19 Spacer
Beverre driver ‘gear’ 20 Low driven gear
Low &river goes .. 21 Bearing 7
Spoew - 22 Bearing race’
Wigh dviver penr 28 Spacer
Bearing 24 Retaining ring
Beal retainer 25 Shifter gear
Preformed packing 26 Retaining ring
Govase seal 27 Spacer
Beal culler 28 High driven gear
Upper. shaft 29 Bearing
Sypsione’ 30 Bearing race
Shiftor goar 31 Spacer.
Retsinimy ring: . 32 Bearing

acey 33 Seal retainer
Reverne: dtiven gear 84 Preformed packing
Deaving 35  Grease seal
Besring race 86 Gear and shaft,
s } ‘Figure 3-6. Upper transmission shafts and gears, exploded view.
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26
3 } A
Naod A ;,
o] ALl
1——»®\® , 0
=005 7 MEC 3805-237-35/3-7
1:—Lock nat 16 Shims ffft
2 Lock nut o _ 16 Dowel pin "“
8 Screw, cap, hex-hd, 1/2-18 X 1 1/2 in. (2) 17 Serew, cap, hex-hd, 1/2-18 X 2 1/2 in. (4)
4 ‘'Washer, lock, 1/2 in. (2) 18 Screw, eap, hex~hd, 1/2-13 X 2 in. (11)
5 Nut, hex, 1/2-13 (6) 19 Washer, lock, 1/2 in. (16)
6  Washer, lock, 1/2 in. (6) 20 Intermediate plate .
7. Backing plate adapter ’ 21 Gasket
8 Grease seal 22 Bearing
9 Gasket 23 Stud
10 Spacer 24 Stud :
11  Preformed packing 25 Bushing ey,
12 Bearing cage 26 Screw, cap, hex-hd, 8/8-16 X 1in. (2)
13 Preformed packing 27 Washer, lock, 3/8 in. (2)
14 Bearing 28 Washer (2)
Figure 3-7. Intermediate plate, exploded view. -
(26) must be flush or within the (4) Do not install cover plate on right
wall of the housing. side until shifters have been in-
(8) Use shellac or gasket seal on all stalled. o
gaskets. (5) When mounting lower transmission

3-12




. Dprevent damag to. threads.

housing on final drive housing, in-
stall mounting screws and lockwash-
ers but do not"tighteh fully. Drive
in dowel pins .using nuts on pins to
Torque

mounting serews¥to 190 foot - .pounds.

b. Lower Transmission’ ».’Skafts and.. Gears

(1)

(2)

(3)

(4)

(5)

. fore installing oil flinger (1).

Reassemble  lower
shafts and gears:in reverse:'of nu-
merical sequence as illustrated in fig-
ure 3-8 prior to installation in hous-
ing. Observe the- foIIOng addi-
tional 1nstruct10ns [

Heat bearing (30), bearmg races (17
and 27), and :bearing with race (11)
in oil to 350°F prioy. to" installation.
Hold in place until set. Radius of
bearing (80) must be against spiral
pinion.

Install shifter gear (14) with coun-
terbore away I 1;@ second gear
d ge;{of spacer (13)
must be toward <chifter gear.

Install first gear (7) on upper shaft
with chamfered end toward retain-
ing ring gnoove { Heat bearing
sleeve (6) ingoil and install on shaft
with chamfered side toward gear.
Install both :shafts in housing be-
In-~
stall flinger on shaft with long end
of hub toward threaded end of
shaft and with square slot in hub
over head of pin (2) in shaft.

é. Intermediate Plate.
(1) Install intermediate plate and lower

(2)

(3)

serews and lockwashers. Do

transmission shaft parts in reverse of
numerical sequence as illustrated

in figuré 3-7. Observe the follow-

ing additional instructions.
Lubricate preformed packings before
installation. Uge® sHellac or gasket
seal on all gasKets:

When installing intermediate plate

on lower fransmission, aline dowel .

pin holes and install mounting cap
not
tighten screws. Install nut on dow-
el pin to prevent damage to threads

.and drive pin through intermediate

plate into lower transmission hous-

transmmsmn g

(4)

(5)

(6)

(N

(8)

TM 5-3805-237-35

ing. Remove nut. Tighten cap
screws to a torque reading of 190
foot pounds

Drive bearing (22) over upper shaft
of lower transmission and into in-
termediate plate with open ends of
retaining- ring- alined with oil hole
in plate.

Install preformed packing (13) on
bearing cage (12) and install bear-
ing cage in intermediate plate. Do
not install shims (15) until pinion
depth adjustment has. bheen pre-
formed. (d below). Place a block of
wood between spiral pinion and
ball pinion in final drive housing.
Drive bearing (14) into bearing
cage. -

Press grease seal (8) into backing
plate adapter (7) with lip of seal
away from hub of adapter. Install
adapter on bearing cage. Install
spacer Wi_th preformed packing end
of spacer next to bearing.

Install nut (2) on upper shaft. Shift
transmission into two gears and
tighten nut to a torque of 550 to 575
foot pounds. Stake nut.

Lower shaft locknut will be in-
stalled after parking brake is in-
stalled. Refer to d below for pinion
shaft depth adJustment and” msta.lla-
tion of shims. .

d. Spirad Pinion Shaft Depth Adjustment.

(1)

(2)

(3)

Install brake drum:on lower -trans-
mission shaft, Install locknut (3,
fig. 8-7) and tighten to a torque
reading. of 550 to 575 foot pounds
Do not stake nut.

Insert 2 gauge block 1.825 to 1 330"_
inch long between spiral pinioni and
the spacer which is  between the
spiral ring gear-and bull pindon jack
shaft on the final drive (fig. 3-10).
Using a block of wood, drive front
end of spiral pinion shaft back in
the lower transmission until face of
pinion is against the gage block.
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0il flinger
Pin
Third gear
Second gear
Retaining ring
Bearing sleeve
First gear
Spacer
Upper shaft
Third gear

T O i~ O D -

S W00 =

—

3-14

11
12
13
14

15

16
17
18
19
20

Bearing
Shifter collaxr
Spacer
Shifter gear
Second gear

Roller assembly

Inner race
Spacer
Pin
Spacer

21
22
23

2‘,
25
26

27
28

29

30
31

MEC 3805-237-25/3-8

Shifter collar

Shifter gear
Poppet

Poppet spring
First gear
Rollgr assembly. -
Innér race '
Spacer

Pin

Bearing

Spiral pinion shaft

Figure 3-8. ‘Lower transmission shafts and gears, exploded view.




(4)

(5)

(6)

Check gap between bearing cage (12,

fig. 8-7) and intermediate plate

(20).

Install shlms (15 flg 3-7) as re-
::_measureme'nt

Tighten bearmg cage. Stud nuts to a

torque of 65 foot poiinds. - . ‘

Recheck pinion depth setting. Sluft

gears into neutral.

e. Upper Transmission Shafts and Gears.

(1)

(2)

Assemble upper. trangmission shafts
and gears in'reverse of numetrical se-
quence as illustrated m figure 3-6.
Observe the follovvmg addltmnal in-
structions. ek S

lr"l'%.“

with lip of seal away from zmlledl

surface of retainer, Install retainer
on lower shaft (36) with milled
surface toward gear. =

Heat bearing: (32) in oil and install
on hub of shaft with large radius of

i bearing -toward gear. Install spacer
#7 " (81) -with shoulder toward bearing.

{4 {;To install bearing races (18, 22 and

(5)

(6)

(7

(8)

30), heat 1n ~oil _and install with
chamfer 6n race ;tgw‘a'rd adjacenft
spacer. Holdiin "pl ntil . set %

A specially designed tool (Table 2~ ..

2) may be ufed to aid in mstallmg

retaining rings past the grooves in

the shaft.

Make a chalk mark on front of;gin-
termediate plate at bearing bore for
lower shaft. Mark to be in line with
retainer lock on rear of intermediate

., . plate. Aline milled surface of seal

retainer with mark and insert shaft
assembly. Bump end of shaft un-
til milled” sur:f {e of retainer is
against the reta ner lock.

Press oil ‘seal (9) mto retainer (7)
with lip of “oil- seal away from
milled surface of retamer

Heat grease seal -collar (10) in oil
and install collar oni shaft with cham-
fered edge of collar away from
threaded end of shaft. Hold collar
in position until set.

-

(9)

(10)

TM 5-3805-237-35

Install oil seal and vretainer on
spacer with milled surface of retainer
away from threaded end of shaft,
Heat bearing (6) in oil and install
on shaft with sleeve of bearing away
from retainer. Hold bearing until
set.

( 1{) Install high driver: gear on shaft

Wlth long hub of gear toward
T threaded end of, shaft R
Affer gea,rs ha.ve been msta]led on

(12)

o lasy
Press oil seal” (35) into’ seal ,retamer

.....

in spacer toward 1everse.
().
Install upper shaft assembly mto in-
termediate . plate; milléd su'rfa;ce
on -oil: seal retainer must be in up-

.1ver‘ gear

b {, o

* ward: ’posmon Bump end of shaft
'untﬂ-, -mﬂled Urfa.ce of seal retainer

is- against- ‘Jetainer Tock” on back of
mtermedlate ‘plate.” Lock wxll pre-
vent retainer from- rotatmg' in bore.

f. Upper Transmission Housmg

(1)

Reassemble ‘and install upper trans-
mission housing in reverse of nu-
merical sequence as Hlustrated in fig-
ure 3-5. Support bar and mounting

7. bolts (1 through 8) will be installed

3

" .when drive unit is installed in frame.
. - Observe the following additional in-
. structions. .

@

Use.: shellac’hor gasket seal on all
gaskets: ", f
Instdll reverse idler gear in housing

- with ‘hub ‘of gear toward, front of

(4)

housing. Do not install shaft bear-
ings (42 and 43) until housing has
been installed on intermediate plate.
Install housing gasket, housing,
mounting cap screws, .stud nuts,
and- lockwashers. Do mnot tighten

-serews and nuts. Pivot plate (81) is

- attached with housing™ r"nduﬁting

()

cap screws. Do not tighten’
screws and nuts.
Install nut on dowel pin (25) and

cap

‘drive pin through housing into*

termediate plate. Remove nut 'from
dowel pin. Tighten housing mount-
ing cap screws and nuts.

3215
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“MEC 3805-237-35/3-9 - -

1 Screw, cap, hex-hd, 3/8-16 X 1 in. (9) 6 Plug, pipe ) .
2 Nut, hex, 8/8-24 7 Screw, cap, hex~hd, 8/8-16 X 1in. (8)
3 Washer, lock, 3/8 in. (10) 8 Washer, lock, 3/8 in. (8)

4 Cover plate . 9 Cover plate

5 Gasket : : 10 Gasket

Figure 3~9. Lower transmission housing and engine supports, exploded view.
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12

13

14
15
16
17
18
19
20

Screw, cap, hex-hd, 5/8-11 X 1 7/8 (86)
Washer, lock, 5/8 in. (6)

Dowel pin (4),

Left~hand engine mount

. Right-hand engine mount

. Serew, cap, hex-hd, 3/4-10 X 2 1/2 in. (10)
" Washer, lock, 3/4 in. (10)

"Dowel pin

Lower transmission housing
Gasket

21
22
23
24
25
26
27

2‘8 ':',;'
29

T™M 5-3805-237-35

Elbow
Breather
Stud -

‘Bearing

Retaining ring
Bearing race
Retammg rmg
Retammg rmg 2y

“Tubular support

Figure 8—9—Continued.

(6) Drive lower shaft bearing (42) on
. shaft and into_ housing bore until
retaining ring is against housing.
Drive upper shaf't beamng (43) into
housing, {
Install seal collar (24) with chamfer
of collar toward shaft locknut. Shift
“transmission into - twox gears and

(7)

tighten-. Iock nut to.-between- 550 and_ :

- 575 foot pou'nds ,Sﬁﬁke nut
(8) Lip of oil seal (21)”must be toward

) installed on shaft.

(9). Torque shaft, locknnt- (18) on lower

* _‘shaft to a, reéamg/of 300 to.825 foot
. pounds. Stake nut o

g. Reassembly of Gmdefr o o
(1) Refer to paragraph 3—11 and 1nsta1], "

shifter mechanlsm Sy

uuuuuu

(2) Refer to paragraph 3—*7 and 1nsta11
parking brake.

" (8) Refer to paragraph 2~31 and install’

engine.

bearing when retainer and seal are

(4) Refer to paragraph 2-30 and install
" drive unit in frame.

(5) Refer to TM- 5—3805—237—12 and fill
tramsmlssmn W1th Tubricant.

SPIRAL S
PINION : -

GAUGE BLOCK

MEC 3805-237-35/3-10.

Figure 8~10. Checking transmission pinion shaft depth.
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CHAPTER 4
TANDEM ASSEMBLIES AND FINAL DRIVE

REPAIR INSTRUCTIONS

Section I.

4-1. General

a. The tandem assemblies consist of the
rear wheel axles, bearings, axle housings,
sprockets, and driving chains. The sprockets
and chains are enclosed in the tandem hous-
ings mounted on the sides of the drive unit.
The wheel axles and sprockets are located at
the front and rear of the tandem housing and
are supported by eccentric housings. The ec-
centric housings may be rotated to change the
tension on the drive chain.

b. The tandems can be repaired without
removal from the grader. The instructions in
this section. cover removal and complete over-
haul. :

¢. The left and night tandem assemblies are
mounted on opposite sides and are otherwise
identical. To avoid repetition only one assem-
bly is covered in detail in this section.

d. The tandem front and rear axles and re-
lated ‘parts are identical except the bearing
outer eccentric housings and the driven axles.
The front bearing outer eccentric housing is
drilled and tapped for the brake backing
plate mounting screws. Two separate chains
drive the front and rear axles from sprockets
mounted on a shaft at the center of the tan-
dem., For this reason the sprockets are lo-
cated in different relative positions on the
front and rear axles.

4-2.

a. Jack up side of grader and support
grader with blocks under frame.

b..Refer to TM 5-3805-237-12 and remiove
wheels,

Removal

TANDEM ASSEMBLIES

¢. Disconneet hydraulic brake line from
brake. Remove brake backing plate assembly
by removing the screws and lockwashers se-
curing brake backing plate assembly to front
eccentric bearing housing.

d. Drain tandem. Refer to current Lubri-
cation Order.

e. Remove screws (4, fig. 4-1), lockwash-
ers (B), cover plate (6), and gasket (7) from
center opening in side of tandem housing.

f. Remove lockwire- (1, fig. 4-=3) cap
serews (2), and axle bolting plate (8). Re-
move screws (4) and lockwashers (5) attach-
ing axle inner carrier to tandem housing.

g. Using a hoist and blocks, move tandem
assembly away from grader. Drive sprocket
(6, fig. 4-3) will remain in tandem,

h. Removal procedures are the same for
tandem assembly on opposite side of grader.

4-3. Disassembly

a. Digassemble the tandem assembly in
numerical sequence as illustrated in figure 4-
1. Index numbers 1 through 7 were removed
during removal of tandem. Observe the fol—
lowing additional instructions.

b. To remove top port hole cover pla,tes
(8 and 9), loosen captive nuts and slide cov-
ers to one side to release end of lower plate.

e. Remove drive sprocket (6, fig. 4-3) af-
ter chains have been uncoupled. ‘

d. Bearing cup (27, fig. 4-1) may be
driven out of the eccentric bearing housing
(22) with a rod or drift inserted through
pipe plug holes in bore of housing.

4-1
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Pin, cotter (2)

Nut (2)

Washer (2)

Serew, cap, hex-hd, 1/2-18 X 8/4 in. (12
Washer, lock, 1/2 in. (12)
Cover plate

Gasket

Port hole Gover

Port hole cover (2)

10 Gasket (3)

11 Nut, hex, 3/8-16 (4)

12 Washer, lock, 3/8 in, (4)

13 Cap (4)

14 Gasket (4)

15 Cap clamp (4)

16 Coupling link (2)

17 Chain (2)

18 Key (2)

19 Spring pin (4)

20 Screw, cap, hex-hd, 1/2-18 X 1 1/2 in., (24)
21 ~ Washer, lock, 1/2 in, (24)

22 ZEccentric bearing housing (2)
238 Gasket (2)

W00 QMO

TM 5-3805-237-35

24 Grease seal (2) AT
25 Grease seal (2) i
26 Plug pipe (8) )
27 Bearing cup (2)

28 Lubricating fitting (2)

29 Bearing cone and rollers (2)
30 Bearing cone and rollers (2)
31 Grease seal (2)

32 Grease seal (2).

33 Driven axle

34 Serew, cap, hex-hd, 1/2-13 X 1 1/2 in. (12)
36 Washer, lock, 1/2 in, (12)

36 Hub cap (2)

37 Shim

38 Lubrication fitting (2)

39 Bearing cup (2)

40 Screw, cap, hex~hd, 1/2-13 X 1 1/2 in. (24)

41 Washer, lock, 1/2 in. (24)

42 Inner eccentric bearing housing

43 Gasket

44 Plug, pipe (2)

45 Tandem housing

Figure 4~1—Continued.

e. Use a puller to remove bearing comes and
rollers (29 and 80) from driven axle (83).

f. Repeat the fromt axle disassembly proce-
dures for the rear axle.

g. Disassemble the other tandem assembly
following ~ the procedures described in a.
through f abave.

k. Dnseamd all gaskets and seals.

4-4, Cleaninjg

@. Remove all dirt and grease from exterior
of housings.

b. Clean all pants in cleaning compound,
solvent (Spec. P-S-661) and dry thoroughly
with compressed air.

Warning: The solvent is highly inflam-
mable. Do not use solvent near an open flame.

4-5. Inspection and Repair

a. Inspect all paxts for wear and dam-
age. Replace damaged or worn ‘parts.

b. Check bearings thoroughly -for ' tight
spofs, galling, and wear. Replace defective
bearings.

¢. Check bearings and shafts for evidence
of seizing or scoring. Replace defective parts.

4-6. Reassembly

@ Reassemble tandem assembly in reverse
of numerical sequence as illustrated in figure
4-1. Observe the following additional in-
structions.

b. Use shellac or gasket seal on all g‘azskets
Use new seals, gaskets, and preformed pack-
ings. Lubricate seals and packings prior to
installation. '

¢. After reassembly of the front axle and
housing in the tandem housing, reassemble
the rear axle in the same manner. The parts
are identical except the sprocket on the front
shaft is closed to the inner end and the outer
eccentric bearing housing is drilled and
tapped for mounting the brake.

d. Press or drive seals (31 and 82) in place
on the driven axle (33). Heat bearing cones -
and rollers (29 and 80) in oil to 350°F and
install on axle. Hold bearing cones and roll-
ers in place until set.

¢. Do not install bearing cup (89) and hub
cap (36) until axle and housings have been
reassembled.

f. Ingtall grease seal (25) in housing with
lip toward inside of tandem. Install grease
seal (24) with casing next to first seal. Install

4-3
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bearing cup (27) with narrow edge inward.

g. When installing eccentric housings (22
and 42), motches on housings should be to-
ward center of tandem and one holt hole
above horizontal cenfterline of tandem.

k Afber installation of shaft and housmgs,
Iééé;rlno- housing, narrow edge first.

“4. To predoad bearings, install hub cap
(36) without shims (87). Install cap screws
and:‘tighten evenly until a slight drag is
placed on bearings when sprocket is turned
by.hand. Measure gap between hub cap and
inner eccentric bearing housing using a feel-
er gauge or shims to determine the number
of shims to be installed. Add shims as re-
quired to fill gap. This will provide a 0.005
in. to 0.010 in., preload, Install shims and
hub cap.

* §: Install drive sprocket (6, fig. 4-3) in
center opening with large hub of sprocket to-
ward final drive.

. k. Install chains with cotter pins of front
chain inward and cotter pins of rear chain
outward. Pull chains through tandem and
around sprockets using a soft wire. Install
coupling links.

I. Torque port hole cover nuts to 25 to 30
foot pounds.

" m. Repeat the above procedures and assem-
ble the other tandem.

4-7.

“a. Coat mating surfaces of tandem and axle
inner carrier with shellac. Slide tandem on
carrier using studs to pilot tandem into place.
Position sprocket so drive shaft splines will
be alined,

"b. Install serews (4, fig. 4-3) and lock-
washers (5) to secure axle inner ecarrier to
tandem Install bolting plate (8) and screws

(2) ‘on end of shaft, Secure screws with lock-
wire,.

[NV

Installation

Section Il,
4-8. General

wi.. The final drive is driven by the trans-
mission output spiral bevel pinion and in turn
drives the chain sprockets in the tandem as-
semblies.

N

c. Install screws (4, fig. 4-1), lockwashers
(5), cover plate (6), and gasket (7).

d. Adjust the tandem drive chains by rotat-
ing the inner and outer eccentric housings-in
the direction shown by arrows in figure 4-2
until chains are tight. Loosen chain, moving
the housings to nearest set-of bolting holes.
Notches in front and rear and inner and. outer
housings must be in same relative positions so
tandem will mount in a level position on the
grader and axle bearings and sprockets will
be ‘properly alined. Adjust chains - -on ‘both.
tandems.

e. After adjustment install capscrews and
lockwashers and tighten screws:. ..

f. Refer to current Lubmc
lubricate tandems. o

g. Install brake: backmg pla.te mounrtmg
screws and lockwashers, -Connect hydrauhc
lines and bleed system. :

h. Refer to TM 5—3805—237—12 amd install
wheels.

oﬁ",:O'rder and

7. Remove blocking.

ROTATE INNERAND. -, -
OUTER HOUSINGS

L.H. TANDEM’
MEC 3805~ 237-35/4-2

Figure 4~2. Drive chain adjustment.

FINAL DRIVE

b. The final drive consists of ‘a spiral bevel
ring gear which mounts on  a bull- pinion
shaft amd a bull gear which is splined to the
two drive axles. The drive axles are located
in axle carrier assemblies mounted on the
sides of the tandems.



4-9. Removal

a. Refer to paragraph 2-30 and remove
drive unit from frame.
b, Refer to paragraph 2-31 and remove en-
gine, -

¢. Refer to paragraph 38-18 and remove
transmission.

d.. Block up final drive and remowve tandem
assemblied (par. 4-2).

4-10. Disassembly

a. Drive Axles and Carriers.

(1) Disassemble the drive axles and car-
riers in the numerical sequence as il-
lustrated in figure 4-3. Observe the
following additional instructions.

(2) Drive sprocket and axle ecaps (1
through 9) were removed during re-

- moval of drive unit and tandems.

(3) Block up bull gear (14, fig. 4-4)
before removing axle outer carrier
(28, fig. 4-83). Use suitable lifting
equipment to support carrier.

(4) Remove the drive axle and carriers
on the opposite side of the final
drive following the same procedure.

(5) Discard gaskets, preformed pack-
ings, and grease seals.

b. Housmg, Geafrs and Motor Support.

(1) Remove motor support and disassem-
ble final drive housing and gears
in the numerical sequence as illus-
trated in figure 4-4, Observe the
following additional instructions.

(2) Use suitable lifting equipment on

~ heavy parts as required.

(3) Remove assembled bull gear (14),
bearing cones and rollers (18), and
bearing lock through vrear ‘opening
in housing.

(4) Remove assembled shaft and pinion
(83), bevel gear (80), and bearing
cones and rollers {29) through top
opening of housing.

(5) Use puller to remove bearing cups
and bearing cones and rollers.

(6) Discard all gaskets and ‘preformed
packings.

T™ 5-3805-237-35

4-11. Cleaning

a. Scrape all dirt from exterior of houszmg'
and carriers.
b. Remove all accumulated grease and dmt
from final drive parts.
c. Clean all metal parts in clegning com-;‘
pound solvent (Spec. P-S-661) and dry’ thor
oughly with compressed air.

Warning: The solvent is highly mflam-
mable. Do not use solvent near an open flame.

d. 'Clean all oil holes, channels and crevices:
which may retain sludge or other residue.-

4-12. Inspection and Repair

a. Inspect all parts for wear and damage
Replace damaged or worn parts,

b. Check bearings thoroughly for hgh‘t
spots, galling, and wear. Replace defectwe
bearings. .

¢. Check parts against tolerances ‘iig‘ted Jin
Table 1-1. Replace all parts that do not con-
form to repair and replacement standards. ’

4-13. Reassembly

a. Housing, Gears, and Motor Support.

(1) Reassemble final drive housing .and
gears in reverse of mumerical se-
quence as illustrated in figure 4-4.
Observe the following addltlonal ink
structions.

(2) Lubricate all seals and prefomned
packings prior. to installation. = Use
new seals, packings, and gaskets.
Use shellac or gasket seal on gas-
kets.

(8) Heat washer (31) in oil to 350°F.
and install on shaft with chamfered
side of bore against pinion. *° *°°

(4) Heat bevel gear (80) in oil. Press
pinion shaft and key into gear. Gear
must be tight against washer.

(5) Heat bearing cones and rollers (29)
in oil and press onto shaft.

(6) Press or drive bearing cups (28) .in-
to bearing cages (24 and 25). Cups
must seat in bottom of bores. - .7
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Locking wire

Serew, cap, drilled head (8)

Bolting plate

Serew, cap, hex~hd, 5/8-11 X 1 8/4 in. (22)
Washer, lock, 5/8 in. (22) -
Drive sprocket B

Rolt (2)- :

Washer, lock, 7/8 in. (2)

Axle cap

Retaining ring

Bearing

Drive axle

Screw, cap, hex-hd, 1/2-13 X 2 1/2 in. (12)
Washer, lock, 1/2 in, (12)

Seal retainer (8)

Axle carrier flange

Grease seal

Plug, pipe

MEC 3805-237-35/4-3

Axle inner carrier
Gasket (4)

Thrust ring

Split thrust ring
Grease seal

Grease seal

Lubrication fitting
Serew, cap, hex-hd, 8/4-10 X 2 1/2 in. (7)
Washer, lock, 8/4 in. (7)
Axle outer carrier
Preformed packing
Lubrication fitting
Plug pipe

Bearing cup

Grease seal

Bushing

Bushing

Figure 43 Drive axle and carriers, exploded view.

(7) Using a hoist, lower the assembled

pinion shaft and bevel gear into
top of final drive housing. Install
"left hand- bearing cage (24) into

* housing. Left hand bearing cage has

46
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large hub. Do not install shims (27).
Install screws and tighten.. . = .
(8) Hold pinion shaft and bevel gear
* in position and install right hand
bearing cage (short hub) as shown’




W00 =3O UL CO IO Bt

b b ek ek ok ek ped b et
00 2 O OB O - O,

Screw, cap, hex-hd, 3/8-16 X 1 in. (4)
Washer, lock, 8/8 in. (4)

Closure cap

Gasket -

Screw, cap, hex-hd, 3/8-16 X 1 in, (10}
Washer, lock, 8/8 in. (10)

Cover plate

Gasket

Nut, hex, 1/2-20 (18)

Washer, lock, 1/2 in. (18)

Lower engine support

Gasket

. Plug, pipe
‘Bull gear

Lock wire
Screw, eap (2)

Bearing cone and rollers

19
20
21
22

o

25
26
27
28

BTy
20

31

82

33

34

35
36

TM 5-3805-237-35

"MEC 3805-237 35/4-4"

Lock wire
Cap 'screw
Bearing lock

- Serew, cap, hex-hd, 8/4-10 X 2 in. (8)

Washer, lock, 8/4 in. .(8)
Left hand bearing cage
nght hand beaxing cage
Preformed packing (2)
Shim
Beamng cup (2
Beanng ¢one and rollers (2)
Bevel gear
Washer
Key
Shaft and plmon
Stud :
Dowel

nal drive housing

Fzgure 4~k Final drive kousmg and gea/rs, exploded hnew

r
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(9)

(10)

(11)

PECE R A

i ot
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in figure 4-5. Do not install shims
at this time,

Tighten screws on right hand bear-
ing cage evenly while rotating bevel
gear. Tighten -until there is a slight

“drag on the gear.

Wrap a piece of heavy-cord around
pinion teeth and pull with a spring
scale. Tighten right hand cage
screws evenly - until scale shows a

‘reading between 14 1/2 pounds and

18 pounds. .
Measure gap between bearing " cage
and housing. (fig. 4—-6) and install

(12)

shims to fill the gap. Install bearing
cage and recheck rolling torgue.

Note. All shims are témporarily placed
under right hand bearing cage ‘to . prevent
damage to bevel gear when transmission is
installed. They will be redlstnbuted after
transmission has been installed ‘and ' back-
lash has been checked. Bearing cage cap-
serews should be loosened before preloadmg
bull gear bearings.

Install bearing lock 21y on bull
gear hub threads far enough to. al-

low bearing cone and rollers to be
installed.

Figure 4~5. Final drive right hand bearing cage, installation.




(13)

(14)

(15)

TM 5-3805-237-35

Figure 4-6. Checking gqp_ between final drive hous'i;zg and bedﬂng. cage.

Hea}, bearmg cone and ro]lers (18)

to 350°F in oil and press each cone.

and roller on bull gear in turn. and
hold in place until set.

Install bull gear and bearmgs
housing -and block up buH geay to
aline bearings Wlth openmgs in sides
of housing. Bearmg lock (21) must
be on right s1de.

Cover plate (7) and closure cap (3)
will be installed after transmission
has been installed. Do not install
lower engine support until axle out-
er carriers have been installed and

- bull gear blockmg' has been re-
, moved. S

P
y

.b. Dm)e Azles and Camers. .

(1)

(2)

“tion.  Use tiew. seal,

Reassemble and install drwe a.xles
and carriers in reverse of numerical
sequence as illustrated on figure 4-
3. Observe the followmg a.ddltlonal
instructions. :

Lubricate all bushmg, seals, and )pre-
fomed packmgs prior to': ihs
packings;
gaskets Use shellac or gasket seal
on all gaskets.
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et Saa

S (8)

T
50 aaa t

v (4)

(5)

(6)

(N

(8

Press or drive bushings (84 and 85) -
“into axle outer carrier (28). Install

outer bushing (35) with outer end
of lengthwise groove in line with
inner end of groove in face of car-
rier.

Install preformed packing. Press or
drive grease seal (88) into bottom
of its bore in carrier with lip of
seal away from bushing.

Press or drive bearing cup (32) into
bottom of its bore in carrier with
small diameter of cup toward seal.
Assemble both axle outer carriers.
Check centering of bull gear and in-
stall outer axle carriers using a hoist
to support each carrier as it is in-
stalled, Torque mounting screws to
a reading of 275 foot pounds.
Remove blocking from under bull
gear and install lower engine sup-
‘bort.

Install grease seal (23) and split
thrust ring on outer carrier., Hang
gaskets (20) on outer carrier,

(9), Press or drive grease seal (24) into

(10)

(11)

(12}

(13)

410

axle inner carrier with lip of seal to-
ward long hub of carrier.

Install thrust ring (21) on inner car-
rier and insert axle inner carrier in-
to outer carrier. Do not damage
grease seals.

Thrust ring (21) must be between
flanges of carriers. Gaskets (20)
must be between flange of axle in-
ner carrier and carrier flange (16).
Split thrust ring (22) must be be-
tween carrier flange (16) and axle
ouwter carrier (28). Grease seals (17)
are placed in grooves between ends
of carrier flanges (16). Grease seal
(28) must be in flange groove and
held in place by retainers (15).
Check freedom of rotation. of axle in-
ner carrier, Carrier must rotate free-
ly with no end movement.

If inner carrier will not rotate freely,
remove carrier and add additional
shim type gaskets (20) between
axle inner carrier (19) and axle car-
rier flange (186).

(14) If axle inner carrier has end play, re-
move' carrier and add a new split
thrust ring (22) between axle outer
carrier (28) and axle carrler flange
(16). R

(15) Install axle inner carrier' on opposite
side and check freedom - of rotation
and end play. .

(16) Tum bearing lock (21 flg, 4—~4) un-
til it touches bearing cone and roli-
ers. Tighten clamping bolt (20) and
then loosen 1 1/2 turns.

(17) Check bearing pre-load by wrappmg
a heavy cord around bull gear hub
and pulling cord with a spring scale.
Tighten bearing lock until 19 1/2 to
25 pounds of rolling torque is ob-
tained.

(18) Install lock (17 fig. 4-4) to prevent
movement of bearing lock. Tight-
en screws and install lock wires.
Tighten bearing lock clamp bolt and
wire to bearing lock.

(19) Press or drive bearing (11) on drive
axle (12) with shielded side of bear-
ing toward outer end of axle using
a piece of pipe or similar sleeve to
exert force only on the inner race of
the bearing.

(20) Install axles and secure with retain-
ing rings (10).

(21) Sprocket (6) and bolting plate (3)
will be imstalled with tandem.

4-14. Installation

a. Refer to paragraph 4-7 and install tan-
dem assemblies.

b. Refer to paragraph 8-16 and install
transmission, Adjust spiral pinion shaft depth
as described in paragraph 3-16d during in-
stallation.

¢. With transmission shaft depth adjusted,
the backlash between the pinion of the trans-
mission shaft and the final drive bevel gear
(30, fig. 4-4) can be checked and adjusted.

(1) Install a dial indicator to a rear radial
movement of spiral beve! gear. Cor-
rect backlash should be 0.010 inch
to 0.014 inch. Check backlash read-
ing at three or more positions on
gear.



(2) Estimate axial change requived and

move shims (27, fig. 4-4) as re-
. quired from under right hand bear-
ing cage and install under left hand
bearing cage. Recheck backlash
and - move shims as required until
- correct backlash is obtained.
", Note. Do not change total thickness of
shims deterniined during bearing pre-load
adjustment. Backlash adjustment is made
by moving shims from one bearing cage to
"-the other.

TM 5-3805-237-35

(8) After backlash adjustment instéii
lockwashers on bearing cage . screws
and tighten screws to a tqrqué read-
ing of 275 foot pounds.

(4) Install cover plate (7, fig. 44) and
gasket (8) and closure cap (3) and
gasket (4).

d. Refer to pargraph 2-31 and install en-
gine.

e. Refer to paragraph 2-30 and install
drive unit in frame.

4-11
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" CHAPTER 5 B
GEAR ASSEMBLY REPAIR INSTRUCTIONS.

Secﬁoﬁ‘ L

-1. General

This chapter contains repair instructions for
the gear assemblies which power the mold-
board, scarifier, and front lean wheel move-
ments,

5-2. Description

a. The gear assemblies in this section con-
sist of the following:
(1) Moldboard lift gear assembly.

GENERAL

" (2) Scarzfler lift gear assembly

. (3) Clrcle reverse gear assembly and
tramsfer housing.

(4) Lateral shift gear assembly.
(56) Front lean wheel gear assembly

b. Gear assemblies covered in- this section
provide mechanical motion to lft and shift
the moldboard, circle the moldboard lift
the scarifier, and provide leaning actlon for
the front wheels,

Section Il. MOLDBOARD LIFT GEAR ASSEMBLY

5-3. General

@ The moldboard is lifted and lowered by
two gear assemblies, one on each side of the
frame. A lift aym on each gear assembly is
splined- to the gear shaft and connected by a
ball and socket to the moldboard lift link.

b. The gear assemblies are similay and the
repair procedures in this gection apply to both
gear assemblies.

5-4. Removal

Refer to paragraph 2-33 to remove the gear
assemblies from the motor grader.

Note. The gear assemblies can also be disassembled

and repaired without removmg the assembly from the

motor g'rader

5-5. Dlsqssembly

a. Disassemble the moldboard hft ge}ar as-
sembly in the numerical sequende as illus-
trated in figure 5-1.

b. Use care when pressing bushmgws frocm.

housings and . thrust bearings and pressing

gears from shafts. Do not damage compo-
nents,

¢. Discard all preformed packings and gas-
kets after removal.

5-6. Cleaning

a. Clean all parts in cleaﬁn‘ngf;édmplound,
solvent (Spec. P-S-661) and dry thoroughly
with €ompressed air.

Warning: The solvent- is highly inflam-
mable, Do not use solvent near an open flame,

b. Remove all accumulated grease and dirt
from gear assembly parts. ,

5-7. Inspection and Repair
a. Inspect all parts for wear and damage.

b. Check parts. against tolerances listed in
Table 1-1. Replace all parts not conforming
to repair and 1ep1acement standalds

¢. Replace all worn or damaged pa,rts

5-1
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1 Arm bolt (2)

2 Nut, 7/8-9 (2)

3 Washer, lock, 7/8 in, (4)

-4, Lift arm ‘

5:+ Screw, cap, hex-head, 1/2-18 X 1 8/8 (18)
6. Washer, lock, 1/2 in, (18)

7 "Dowel pin (2)

'8 * Bushing’

'9:- Housing cover
10 Cover gasket
11 Screw, cap, hex-head, 5/16-18 X 1in. (4)

12 Screw, cap, hex-head, 5/16-18 X 1 1/4 in,
13 ' ‘Screw, cap, hex~head, 5/16-18 X 1 1/4 in.

14 Washer, lock, 5/16 in. (6)

P

5-2

15
16
17
18
19
20
21
22
23
24
25
26
27
28

. MEC 3805-237-35/5~1

Gear cover

Cover gasket

Lubrication fitting (4)

Nut, 3/4-10

Setserew ) . L
Screw, cap, hex-head, 3/8-16 X -1 1/4 in. (4)
Washer, lock, 8/8 in, (4) I
Bearing cap

Thrust bearing

Preformed packing

Bushing

Roll pin o ]

Screw, cap, hex-head, 3/8-16 1 1/8 in. (4)

Washer, lock, 3/8 in. (4) L -

Figurg 5-1. ,‘Mqldbaard Uift gear assembly, exploded'm‘ew.




29 Bearing cap

80 Preformed packing

31 Oil seal

32% Splral pinior

33 Key, woodruff

34 Pinion shaft

35 Worm gear-

36 .Key, squate

87 Nut (4)

88, Pipe plug, 1/2-14°(8)
39 Pipe plug, ma.gnetlc, 1/2-14 (2)
40 Bushmg

41 Retaining ring

42 Gear reduction housing
43 Housing gasket ..

44 Preformed packing

45 Thrust bearmg

46 Key, square

47 Worm gear

48 Key, woodruff (2)
49 Worm shaft

50 Screw, cap, hex-head, 5/8-11 X 1 3,"4 in. (4)
51 Washer, lock, 5/8 in. (4)

52 Dowel pin ‘

53 Nut, 1-8

54 . Setscrew .

55. Preformed packing

56 "Bushing '

57 Thrust bearing -

58. .Lift gear

59 Lift gear shaft o
60 Bushing ) it
61 Stud (4) ‘
62 Lift gear housing

63 Bracket (RH only)

64 Cap

Figure 5-1—Continued.

5-8. Reassembly

a. Reassemble moldboard lift gear assem-
bly in reverse of numerical sequence as illus-
trated in:figure 5-1 and the following in-
structions. ‘

b. Lubricate preformed packings and work-
ing surfaces of shafts and bushings before in-
stallation, Use shellac or gasket seal on all
gaskets.,

¢. Press bushings in bore of thrust bearings
and housings until bushings are flush with
outside surfaces.

d. Press lift' shaft (59) into bore of Ilift
gear (58) with long hub of gear facing end
of shaft as shown in figure 5-2. Hub of gear
must be 2 1/8 inches from end of shaft.

é Install two Woodruff keys (48).in worm
shaft (49) and press shaft into bore of worm
gear (47) until shaft extends 2 1/32 inch from
face of worm gear.

/. Install four studs (61) in tapped holes
in lift gear housing (62) with a stud driver.
Torque studs to Yorque readmg of 100 to
110 foot pounds.

9. When ingtalling gear reduction housing
(42) on lift gear housing, torque four nuts

(37) to a torque reading of 135 to 145" foot
pounds.

k. Install woodruff key (33) in pinion
shaft (34) and press shaft into bore of spiral

pinion (82) until shaft extenda 2 1/32 inch
from face of ‘pinion.

\

e e st Tt S

-

2-1/8"

MEC 3805-237-35/5-2

Pigure 5-2. Installing lift gear on lift gear shaft, -

1. After installing bearing cap (29)' on re-
duction gear housing, use a piece ‘of shim
stock over shaft as showm in flgure 5-3"and
install oil seal (81) in bearing cap. The lip
of the oil seal must be facing toward the. in-
side of the housing. Press seal into bore of
bearing cap, using a suitable tool. -

7. After installation,

drag is felt when worm shaft is rotated. Loos-
en setscrew shghtly until drag is eliminated.

5-3

TM 5-3805-237-35.

adjust main ’shrus:t
bearing by tightening setscrew (54) until a
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Figure 5-8. Installing oil seal in bearing cap.

Section IIl.
5-10. General
--@. The scarifier is mounted forward of the
moldboard on: the main frame. Motion to
raise and lower the scarifier is provided by a
gear assembly mounted above the scarifier.
b. The scarifier gear assembly is similar to
the, moldboard lift gear assemblies. As the
scanfzer does not require tilting . or shifting,
one gear assembly is used, Two lift arms,
driven by the gear assembly shaft, are attached
by ball and sockets to the scarifier lift links.
¢. Because of the nature of the scarifier op-
eration, tremendous shock loads are trans-
mitted to the gear assembly. A frequent

check of the assembly and operation should
be performed.

Hold sefscrew and tighten locking nut (53) to
hold adjustment. - ‘

k. Adjust thrust bearing in gea:r reduction
housing in the same mannep,

l. Install two pilots in holes in lift gear
housing (62) and install cover gasket (10)
and cover (9) on housing, Tap cover with
leather mallet to seat dowl pins m housing.
Remove pilots.

m. Install lift arm (4) on splines of shaft.
To spread opening in arm, drive a cold chisel
in slot. Aline splines in arm with splines on
shaft and install arm. Use a mallet to tap
.aym on shaft until arm is even with chamfer
on shaft.

n. Remove chisel from slot and secure arm
to shaft with arm bolts (1), nuts (2), and
lockwashers (3). Install bolts with heads of
bolts toward main frame,

Note. The above instructions apply to the right hand
moldboard lift gear assembly. The - same instructions
apply for the left hand gear assembly with two excep:
tions, Insball lift worm shaft (50) into main housing
from the right hand side. '

5-9. Installation

Refer to paragraph 2-88 and install mold-
board lift assembly on motor grader.

SCARIFIER LIFT GEAR ASSEMBLY

5-11.

Refer to paragraph 2-84 and remove scari-
fier lift gear assembly from the unmit.

Removal ‘ o

5-12. Disassembly

a. Disassemble the lift gear assembly in
the numerical sequence as illustrated in flg-
ure 54,

b. Use care when pressing bushings from
housings and thrust bearings and pressing
shafts from gears. Do not damage compo-
nents.

¢. Discard all preformed packings and gas-
kets after removal.




5-13. Cléaning "

. @ Clean all parts in cleaning compound, sol-
vent (Spec. P——S—661) and dry thoroughly with
compressed air.

Warmng' The solvent is highly inflam-
mable Do not. use solvent near an open flame.

" b- Remove all accumulated grease and divt
from gear assembly pa,rts '

5-14. inspechon and Repair

! Q. Inspect all parts for wear and damage.

.b. Check parts against tolerances listed in
Table 1-1. Replace all parts not conforming
to repair and repla,cement standards.

. e Replace all worn or damaged parts.

M!

5-—1 5 Reassembly

« a. Reassemble scarifier lift gear assembly
in reverse of numerical sequence as illustrated
m flgure 5-4° and the following instructions.

" b. Lubrlcate prefonrmed packings and work-
ing surfaces of shafts and bushings before in-
stallation. Use shellac or gasket seal on all
daskets

T Press bushing (53) into bore in gear
housing (55), from inside of housing, until
bushing is flush with bottom of chamfer.

d. Install four studs (51) in housing and
torque-tighten studs to 100 to 110 foot
pounds. }

é. Heat lift gear (50) in oil to approxi-
mately 850°F. Support gear in a press, aline
splines on shaft with splines in gear and press
shaft into gear until the face of the short hub
of the gear is 9.068 inches from the end of
’che shaft as shown in figure 5-5.

f When 1nsta1hng' bearing cap (42), dowel
pin in cap must enter hole in thrust bearing
(48). Hole in bearing must be centered at top.
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g. Install two keys (29) in worm shaft
(39)- and press worn gear (38) on shaft until
face of worm is 8-347 inches from short end of
shaft as shown in figure 5-6.

h. Press. bushing (33) into reduction gear
housing (82) until edge of bushing is flush
with bottom of chamfer.

1. Install reduction gear housing and secure
with four nuts (81). Torque—hghten nut&f’éo
135 to 145 foot pounds.

7. Adjust worm thrust bearing. by hghfen-
ing setserew (44) until a drag is- fe}t when
rotating shaft. Loosen setscrew wntil dr ‘
eliminated. Hold setscrew and tlghfen 1':
ing nut (43) to hold adjustment. i E;

k. Press bushings (25 and 26) imto ‘reduc-
tion housing until edge of bushings are flush
with bottom of chamfer. LR ,

I. After installation of covers (16. and 3)
install oil seals (17, 24, and 58) over shafts
and into covers and housings. Insert a thm
piece of shim stock around shaft and shde seal
over shim stock and shaft into housing, w1th
lip of seal toward inside ‘of housing. Remove
shim stock and press seal into housmg, us-
ing a suitable tool.

m. When installing two lift arms (4) on
shaft, spread slot in arm with a chisel. Slide
arms on splines of shaft and tap arms until
they are 1/8 inch from hubs of housing and
cover.

Note. Armg must be mated with splines on shaft to

bring balls on ends of arms within 1/8 inch of alme-
ment with shaft both in parallel and in plane. ’

n. Remove chisel from arm and secure arms
to shaft with two arm bolts (1), four lock-
washers (3), and two nuts (2).

5-16. Installation

Refer to paragraph 2-34 and install’ the
scarifier lift gear assembly on the motor‘
grader.

5.5
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Arm bolt (2)

Nut, 7/8-9 (2)

Washer, lock, 7/8 in. (4)
Lift arm (2)

Nut, 1 1/4-12

Washer, lock, 1 1/4
Mounting bolt

L. H, mounting plate

R. H. mounting plate
Pipe plug, magnetic (2)

_Pipe plug, 1/2 in. (2)

Pipe plug, vented
Pipe plug, 1/8 in.

MEC 3B05-237-35/5-4

20 XKey, woodruff .
21 Serew, cap, hex-head, 1/2-13 X 2 1/2 in. (4)
22 Washer, lock, 1/2 in. (4)
23 Reduction housing cover
24 Oil geal

26 Bushing

26 Bushing

27 Pinion shaft

28 Reduction gear

29 Key, woodruff (8)

-30 Cover gasket

81 Nut (4)

32 Reduction gear housing

Screw, cap, hex-head, 1/2-18 X 1 1/2 in. (13) 83 Bushing

Washer, lock, 1/2 in, (18)
Housing cover

0il seal

Bushing

Cover gasket

Figure 5—4.

34 Preformed packing
35 Housing gasket (2)
86 Thrust bearing

87 Preformed packing

Scarifier lift gear assembly, exploded view.



38
39

41
42
43
44
45
46

Worm gear

‘Worm shaft

Screw, cap, hex-head, 5/8-11 X 1 3/4 (4)
Washer, lock; 5/8 in. (4)

Bearing cap

Nut

Setscrew

Preformed packing

Bushing (2)

47
48
49
50
51
52
53
b4
55

Dowel pin
Thrust bearing
Lift shaft

Lift gear

Stud (4)

0il seal
Bushing

Dowel pin {2)
Gear housing’

Figure 5-4—Continued.

TM 5-3805-237-35.

Figure 5-5. Installing Lift gear on shaft.

5-7
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- 3.347 INCHES

237-35/5-6

Figure 5-6. Installing worm gear on shaft;

Section IV. CIRCLE REVERSE MECHANISM

5-17. General

. & .The moldboard of the motor grader is
mounted on arms of the moldboard circle.
The two moldboard lift links are attached to
the drawbar above the circle. To fully pivot
the moldboard, a gear assembly, mounted on
the left side of the drawbar, drives the cir-
cle.

b. The circle is suspended from the draw-
bar at three points. The points have adjusting
and wear plates. When rotating, the circle
rides on the wear plates. The lower part of
the circle is a large ring gear. In mesh with
this ring gear is a drive gear attached to the
shaft of the circle reverse gear assembly.
When the gear assembly is driven by the
control shaft, through the transfer housing,
the circle rotates around the drive gear.

5-8

¢. As the circle rotates, the moldboard ro:
tates to the position desired by the operator.
When the proper.moldboard . lift gear assem-
bly is actuated, the circle will lift or lower. the;
blade. The front end of the drawbar pivots
in a ball amd socket at the front end of the
frame, allowing the circle to be raised to the,
angle required by the operator.
5-18. Removal “*77°

Refer to paragraph 2-85 to remove the cixr-
cle reverse mechanism from the motor grader
The transfer housing and circle reverse gear
assembly are separated when removed from
the grader.

5-19. Disassembly

a. Transfer Housing. The transfer  hous-
ing is connected to the control shaft and’ ‘trans-



fers the motion from the control shaft back
to the circle reverse gear assembly.

(1) Disassemble the transfer housing in
the numerical sequence as illustrated
on figure 5-7.

(2) Drive dowel pins (15) from hous-
ing and cover before attempting to
remove housing cover (17).

(3) When removing housing cover (17),
move cover down at an angle from
housing to disengage from upper
tramsfer gear.

b. Circle Reverse Gear Assembly. The cir-
cle reverse gear assembly worm gear is
driven by the coupling shaft from the trans-
fer housing. Rotation of the worm gear
drives the large worm gear splined to the
shaft of the drive gear. As the drive gear ro-
tates it drives the moldboard circle.

(1) Disassemble the circle reverse gear
assembly in the numerical sequence
illustrated on figure 5-8.

(2) Use care when removing bushings
from housing, cover and thrust
bearing, Do not damage compo-
nents.

(8) Discard all gaskets and preformed
packing after removal.

5-20. Cleaning

a. Clean all parts™in cleaning compound,
solvent (Spec. P-S-661) and dry thoroughly
with compressed air.

- Warning: The solvent ‘is highly inflam-
mable. Do not use near an open flame,

b. Remiove all accumulated grease and dirt
from transfer housing and gear assembly
parts.

5-21. Inspection and Repair

a. Inspect all parts for wear and damage.

b. Check parts against tolerances listed. in
Table 1-1. Replace all parts not conforming
to repair and replacement standards.

¢. Check backlash of gears in transfer
housing, during assembly, against tolerances
specified in repair and rebuild standards.

d. Inspect drive gear (21) for any damage
to welds holding teeth to plates.
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e. Replace all worn or damaged parts.

5-22. Reassembly

a. Preparation. Lubricate preformed pack-
ings and working surfaces of shafts and bush-
ings before installation. Use shellac or gasket .
seal on all gaskets.

b. Circle Reverse Gear Assembly. Reassem-
ble the circle reverse gear assembly in reverse
of numerical sequence as illustrated on figure
5-8 and the following instructions.

(1) Press bushings into shoulder bush-
ing (22), thrust bearing (15), hous-
ing (81) and cover (8) until bush-
ings are flush with bottom of cham-
fer,

(2) Press worm gear (16) on shaft over
keys until face of worm gear is 5
13/32 inches from long end of

"~ shaft.

(8) Install oil seal (24) in housing after
installation of worm gear and shaft
(18). Use a thin piece of shim stock
to slide oil seal over splines and
shaft. The lip of the oil seal must
be toward inside of housing.

(4) After installation of bearing cap
(11), adjust thrust bearing by tight-
ening setscrew (10) until a drag is
felt when shaft is rotated. Loosen
setserew until drag is eliminated.
Hold setscrew in position and tight-,
en nut (9) to hold adjustment. °

¢. Transfer Housing. Reassemble the trans-
fer housing in reverse of numérical sequence’
as illustrated on figure 5-7 and the following’
instructions. * :

(1) Press bushings into transfer Hhous-
ing (20), housing cover (17), and
gear cover (9) until bushings ave.
flush with bottom™ of chamfer.

* (2) Install housing. cover on housing
and install screws (16) and. lock-
washers (8). Do not tighten screws.-
Install two dowel pins (15) in cover.
and housing. Tighten screws secure-.
ly. .

(8) After installing gear cover (9), in-
stall oil seals - (11), with lips toward
inside of housing, over shafts. Use a

5-9
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1 Pipe plug, 1/21in. (2) 11
2 Pipe plug, magnetic 12
3 Pin, cotter, 1/8 X 3/4 in. (2) : 13
4 Pin, drilled (2) 14
b Coupling (2) 15
6 Coupling shaft 16
7 Serew, cap, hex-head, 3/8-16 X 1 in. (6) 17
8 Washer, lock (12) 18
9 QGear cover 19
10 Cover gasket 20

5-10

MEC 3805-237-35/5-7

Oil seal (2)

Bushing (4)

Transfer gear

Key, woodruff

Dowel pins (2)

Screw, cap, hex~head, 3/8-18 X 1 3/8 (2)
Housing cover

Cover gasket

Upper transfer gear

Transfer housing

Figure 5-7, Circle reverse transfer housing, exploded view.

piece of shim stock to slide seals over  5-23. Installation

shafts. Press seals into housing and

Refer to paragraph 2-35 and install the cir-

gear COver. cle reverse mechanism on the motor grader.
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MEC 3805-237-35/5-8

Figure 5-8, Circle reverse gear assembly, exploded view.
5-12




Serew, cap, hex-head, 1/2-13 X 1 1/4 in. (7)
Washer, lock, 1/2 in. (7)

Gear assembly cover

Cover gasket

Preformed packing

Bushing

Screw, cap, hex-head, 5/8-11 X 1 8/4 in, (4)
Washer, lock, 5/8 in. (4)

Nut

Setscrew

Bearing cap

Dowel pin.

Preformed packing

Bushing

Thrust bearing

Worm gear *°

[P I S -

Bt b el b el e
Gy O b 6O DN = Q
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17 Key, woodruff (2)
18 Gear shaft ..
19 Worm gear

20 Preformed packing
21 Drive gear’

22 Shoulder bushing
23 Dowel. pin

24 Oil ‘seal

25 Bushing

26 Oil geal

27 Bushing

28 Pipe plug, 1/2 in.
29 Pipe plug, magnetic
30 Lubrication fitting
31 Gear housing

32 Relief valve

Figure 5-8-—Continued.

Section V. LATERAL SHIFT GEAR ASSEMBLY

5-24, General

a. Latera.l shift of the moldboard is accom-
plished with the lateral shift gear assembly.
The gear assembly is mounted under the main
frame just forward of=~ﬂ:fe’“power control box.

b. The shift arm is connected to the lateral
shift link by a ball and socket :The shift link
extends to the lateral shift:. ar}n -mounted on
the moldboard circle, By comiec,mg the shift
arm to either side of the circle, the operator
can extend the moldboard shlft as needed

¢. Operating the lateral shift’ 1n conjunctlon
with the moldboard lifts makes possible the
angling of the blade up to 90° from the hori-

zontal. The gear assembly is driven by a con- .
trol shaft extending from the power control

box.

5-25. Removal

Refer to paragraph 2-36 and remove the
lateral shift gear assembly from the motor
grader.

5-26. Disassembly

a. Disassemble the lateral shift gear assem-
bly in the numerical sequence as illustrated on
figure 5-9 and the following instructions.

b. Use care when removing bushings from
thrust bearings, housing, and housing cover.
Do not damage components.

¢. After removing thrust cap (44), use a
soft driver and hammer to drive gear shaft
(48) from worm gear (49). Support gear to
prevent it falling when shaft is removed. Ro-
tate shaft while driving out.

d. Discard‘ all gaskets and preformed pack-
ings after removal.

5-27. Cleaning.

a. Clean all parts in cleaning compound,
solvent (Spec. P-S-661) and dry the@oughly
with compressed air.

The solvent is highly inflam.
Do not vse near as oper flame.

Warning :
mable.

b. Remove all a@éumulated dirt and grease
from gear assembly parts,

5-28.

a. Inspect all parts fqr wear and damage.

b. Check parts against tolerances listed in
Table 1-1. Replace all ‘parts not conforming
to repair and rebuild standards.

¢. Replace all worn or damaged parts.

Inspection and Repair

5-29. Reassembly

a. Lubricate preformed packings and work-
ing surfaces of shafts and bushings before in-
stallation. Use shellac or gasket seal on all
gaskets

5-13
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30

Key, woodruff

Nut, 7/8-9 (2)

Shift arm bolt (2)

Washer, lock, 7/8 in. (4)

Shift arm

Screw cap hex-head, 8/8-16 X 1 1/8 in. (4)
Washer, lock, 3/8 in. (4)

Bearing cap

Oil seal

Preformed packing

Small worm gear

Key, woodruff

Worm gear shaft

Screw, cap, hex-head, 3/8-16 X 1 1/4 in, (4)
‘Washer, lock, 3/8 in. (4) ’
Nut

Setscrew

Bearing cap

Dowel pin

Thrust bearing
" Preformed packing

Bushing

Pipe plug, magnetic

Screw, cap, tapered

Screw, cap, hex~head, 1/2-13 X 1 3/4 in. (4)
Serew, cap, hex-head, 1/2-18 X 1 3/8 in. (12)

27
28
29
30
31
32
33
84
3b
36
37
38
39

40

41
42
43

44

45
46
47
48
49
50
51
52

MEC 3805-237-35/5:9 ...

Washer, lock, 1/2 in, (16)

Bearing bracket

Housing cover.

Expansion plug

Bushing

Cover gasket . . .
Serew, cap, hex-head, 5/8-11 X 1 3/4 in. (4)
Washer, lock, 5/8 in, (4)

Nut -

Setscrew

Bearing cap

Dowel pin

Thrust bearing

Preformed packing

Bushing S

Nut, 3/8-24 (4). < .

Washer, lock, 8/8 in. (4)

Thrust eap -

Preformed packing

Large worm gear

Key, woodruff (2)

Gear shaft

Worm gear . : ‘
Thrust bearing o
Dowel pin S
Drive gear

Figure 5-9. Lateral shift gear assembly, exploded wiew.

5-14



53 Gear shaft
b4 Oil seal

56 Bushing

56 Dowel pin (2)

TM 5-3805-237-35

57 Stud (4)

58 Pipe plug, 1/2 in.
59 Pipe plug, vented
60 Gear housing

Figure 5-9—Continued.

b. Reassemble the latéral 'shi'fk,t gear assem-

bly in reverse of the numerical sequence as il-
lustrated on figure 5-9 and the followmg in-

structions.

¢. Press bushing (5a) into bore of housmg :

until edge of bushing is flush with the bot~
tom of the bore.

d. Install four studs (67) in the housing
and torque studs to 25 to 85 foot pounds,

e. Heat drive gear (52) in oil to approxi-
mately 850°F, Press gear shaft (58) into
gear until shaft extends 1 8/4 inches from
long hub of gear as shown in figure 5-10.

. Install two keys (47) in gear shaft (48)
and press shaft into worm gear (46) until
shaft extends 2 1/32 inch from face of gear.

9. Install thrust bearing (50) in housing,
with dowel pin entering hole in housing. In-
stall worm gear (46) and shaft through thrust
bearing. Install worm gear (49) up in slot
in housing, with long hub of gear towards
shaft. Aline splines in gear- WIth splines on
shaft.

k. Place a block of -wood behmd worm gear
as shown in figure 5-=11. Using a soft driver
and hammer, drive gear on splines of shaft
until shaft is flush with face of outer gear
hub.

Note. Thrust bearing must s’oay on dowel pin while
driving gear on shaft.

3. After installing bearing cap (87), adjust
large worm gear thrust bearing by tightening
setserew (86) until a drag is felt when the
shaft is rotated. Loosen setsecrew until drag is
eliminated. Hold setscrew and t1ghten nut
(85) to hold adjustment::

7. When installing housmg cover (29), in-
stall two screws (25) in the two holes imme-
diately - adjacent to the rounded area below
bearing cap mounting surface for bearing cap
(18). Install the taper head screw (24) in
cover and torque screw to 60 foot pounds. In-
stall two remaining serews (25) when attach-
ing bearing bracket (28).

k. Install key (12) in gear shaft (13) and
press shaft into worm gear (11) until end of
shaft extends 1 inch from face of gear.

DRIVE
GEAR

\

e e — ——— ]

e — oo o
| — e — - - ]
RPNV ——

le— 1-3/4" —»

GEAR
SHAFT

MEC 3805-~237-35/5-10-
Figure 6-10. Installing drive gear on gear shaft.

I. Install oil seals (9 and 54), with lip of
seal toward inside of housing, after installa-
tion of gear shafts. Place a piece of shim stock
around shaft and slide oil seal over shaft and
into housing. Press oil seals into bore of hous-
ing and bearing cap, using a suitable tool.

m. After installation of oil seal, adjust small
worm gear thrust bearing by tightening set-
serew (17) until a drag is felt when shaft is
rotated. Loosen setscrew until drag is elimi-.
nated. Hold setscrew and tighten nut (16) to
hold adjustment.

n. To install lateral shift arm (5), drive
a chisel or wedge into slot in arm to expand
bore. Aline splines in arm with splines on
shaft to allow arm to extend down from hous-
ing, Slide arm on shaft. Leave a minimum
clearance of 1/32 inch between arm and hous-.
ing and secure arm to housing with two arm
bolts (8), four lockwashers (4) and nuts (2).

5-30. Installation

Refer to paragraph 2-36 and install lateral
shift gear housing on the motor grader.

5-15
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Section VL.

5-31. General

a. The nature of the work performed by the
motor grader in grading with an angled mold-
board blade tends to pull or drift the grader
to one side or the other while in operation. To
counteract this side torque, a gear assembly
and vibrating bar attached to the front axle
will tilt or lean the front wheels away from
the side shift and help to maintain a straight
line of travel.

b. The front wheel lean gear assembly is
Mmounted on the front axle at the right side of
the frame. The leaning gear pinion engages
a gear rack attached to the vibrating bar. The
wibrating bar is connected to the top of the
wheel spindles. Rotation of the lean gear
moves the rack in an arc, moving the vibrat-

5-16
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* Pigure 5-11. Jﬁstalﬁng worm gear and shafts

FRONT LEAN WHEEL GEAR ASSEMBLY

4‘;5\

ing bar. When the bar moves the Wheels lean
in the direction desired.

5-32. Removal

Refer to paragraph 2-37 and remove the
front lean wheel gear assembly from the mo-
tor grader.

5-33. Disassembly

a. Disassemble the front lean wheel gear
assembly in the numerical sequence as illus-
trated on figure 5-12 and the following in-
structions.

b. If not marked, mark drive gear (24) and
pinion (25) with a punch to provide proper
alinement during assembly. Place puller




screws in the holes of drive gear. Aftach. a
suitable puller to the screws and pull gear
from shaft of pinion.

¢. Use care when pressing bushings from
cover, housing, and thrust bearing. Do not
damage components.

d. Discard -all’” preformed packmgs
gaskets after removal. ~

and

5-34. Cleaning

a. Clean all parts in.cleaning compound,
solvent (Spec. P-8-661) and dry thoroughly
with compressed air.

Warning: The solvent is hlghly inflam-
mable. Do not use solvent near an open flame,

b, Clean all acdcumulated grease and dirt
from gear assembly parts.

5-35. Inspection and Repair

a. Inspect all parts for wear and damage

b. Check;all parts agamst tolerance listed
in Table 1—1 Replace all parts -hot conform-
ing to repdir and replacement standards.

¢. Replace all worn or damaged parts.

5-36. _ Reassembly - -

a. Reassemble the front lean wheel gear as-
sembly in reverse of the numerical sequence
as’ illustrated on, figure 5-12 and the follow-
ing instructions.

b. Lubricate all preformed packings and
working surfaces of shafts and bushings be-

™ 5-3805~237-35

fore installation. Use shellac or gasket seal on
all gaskets.

.¢. Press bushing (89) into housing (40)
until end of bushing is flush with inside of
housing. Press oil seal (38) and grease seal
(87), with lips of seals toward inside of hous-
ing, into" bore to seat behind bushing.

d. Press bushing (36) into housing until
end of bushing is flush with bottom of cham-
fer.

e. After installing support (80) and vibrat-
ing link (29), install lean gear pinion (26)
into housing. Set housing on a suitable sup-
port, aline punch mark on drive gear (24)
with mark on shaft and press drive gear on
shaft until gear meets shoulder,

f. Press worm gear (18) on. shaft (20) over
key (19) until end of shaft extends 8/8
inches from face of worm.

9. After installing worm gear and shaft, in-
stall oil seal (35) and grease seal (34) in
housing around shaft, with lips of seals to-
wards inside of housing. Use a strip of shim
stock around shaft to slide seal into posi-
tion.

5-37.

Refer to paragraph 2-37 and install the
front lean wheel gear assembly on the motor
grader.

Installation

5-17
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Pipe plug, 1/2 in,
Serew, cap, hex-head, 8/8-16 X 1 1/8 in. (6)
Washer, lock, 3/8 in. (6)
Housing cover
Preformed packing
Bushing

Key, woodruff

Felt seal

Nut, 5/8-11 (4)
Washer, lock, 5/8 in. (4)
Nut

Setscrew

Bearing cap

Doiwel pin

Thrust bearing
Preformed packing
Bushing

Worm gear

Key, woodruff

Gear shaft

. "MEC 3805-237-35/5-12 |

Thrust bearing --
Spring pin .-
Retaining ring

Drive gear

Lean gear pinion
Shoulder bolt . -
Lock nut A
Lubrication fitting
Vibrating link
Housing support
Pipe plug, vented
Pipe plug, magnetic
Stud ' ’
Grease seal .
Oil seal G T
Bushing L
Grease seal o
0il seal

Bushing

Gear housing

Figure 5-12." Front lean wheel gear assembly, exploded view.

5-18



TM 5-3805-237-35

S - CHAPTRR 6
oo POWER CON[ROL BOX AND VERTICAL DRIVE

4

HOUSING REPAIR INSTRUCTIONS

6—~1. General * o “

@ Power for moldboard- lift sand ‘la‘téral
shift gear assemblies, scarifier lift g:ear as-~

sembly, ecircle reverse mechamsm, and- front, .
supplied

lean wheel gear assembly is
through the power control box.. The:: power
control box drives the control shafts leadmg
to each gear assembly. A vy .

b. Drive for the power con‘t;:ol box is sup-
plied through the- verticar- 2drive housing.
Whenever the engine is operating, the vertical
drive housing is driven by a propeller shaft
directly-.coupled to.the engine flywheel. This
shaft extends through the clutch and the up-
per transmission shaft, which is hollow. The
propeller shaft is coupled touthe drive shaft
of the vertical drive housing by 'a coupling
containing a shear bolt. Too great a. load
placed on the gear assemblies,, power control
box, or vertical drive housmg Twill break the
bolt and halt operation of the unit before any
damage can be done to the: 'or'i’eratmg parts.

e. A vertical shaft and bevel pinion in the
vertical drive housing drlves the powér con-
trol box. Gears in the control box are driven
‘whenever the engine is orpefratlng Shift le-
vers, connected to clutches, shift-the motions.
When the levers are shifted the chitches en-
gage the drive gears and rotate ’che control
shafts and through the shafts, the gear ‘assem-
blies. -

d. The shaft of the vertical: drlve housmg
extends out of the front of the housing and
is splined to a pump drlve gear An adapter
mounted on the drive housing, houses the
drive gears for the steering and moldboard
power shaft hydraulic pumps. The pumps are
always operating when the engine is operating

to sufpply hydraulic pressure fo steer the grad-
“er an'd shift‘"thé moldboard /

T 6~2. Verhcnl Drive Housmg

a. Removal. -Refer to paragraph 2—38 and
remove the: vertical drive housmg and power
control box from the motor grader. -+ - . -

b. Disassembly.

(1) Remove drain plug (1; fig. 6-1) and
drain lubricant from verhcal drive
housing.

(2) Remove six screws (2) and lockwash-
ers (8) and remove vertical drive
housing from power control box.
Remove and check .thickness and

" number of shims (4). :

(3) Disassemble vertical = drive housing
in the numerical- sequence as 111us—
trated on figure 6-1. -

(4) Do not remove bearing races '(except
bearing race- (16)) unless races re—
quire replacement..

(5) Check amount and thickness of aIl
shims when they are removed to in-
stall required number at reassembly

(6) Discard all gaskets and- preformed
packings after removal. "’

¢. Cleaning.

(1) Clean all metal parts” 111 cleamng
compound, solvent (Spec P-S-661)
-« and -dry thoroughly with compressed

air.
Warning: The solvent is highly
flammable. Do not use solvent near

an open flame.

6~1
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MEC 3805-237-35/6-1

Figure 6-1. Vertical drive housing, exploded view.
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Pipe plug, magnetic

Scerew, cap, hex-head, 8/8-18 X 1 1/4 in.' (8)
Washer, lock, 3/8 in. (6)

Shims (0.010, 0.005 thick)

Screw, cap, hex-head, 3/8-16 X 1 in. (6)
Washer, lock, 8/8 in. (6)

Cover plate

Plate gasket Feroor

Screw, cap, hex-head, 5/16-—-18 X 1 1/4 m -(4)
Washer, lock, 5/16 in, (4)

Seal cap

Preformed packing

0il seal

Shims (0.005, 0.007, 0.0020 thick)

Breather

Bearing race

Roller bearing

Bevel pinion

Key, woodruff

Roller bearing

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
87
38
39

TM. 5-3805-237-35

Drive shaft

Pin, cotter, 5/82 X 2 in.
Lock nut

Bevel gear

Key, woodruff
Laminated shim (2)
Lower roller bearing
Upper roller bearing
Vertical drive shaft
Preformed packing
Upper bearing race
Oil seal

Lower bearing race
Béaring spacer

Shim

Bearing cone

Pipe plug (3)

Stud (2)

Vertical drive housing

Pigure 6-1—Continued.

(2) Clean all accumulated grease and dlrt '

from vertical drive housing parts
d. Inspection and Repair... :

(1) Inspect all parts for wear and dam-
age. ~

(2) Check. all parts, agamst tolerances
listed in Table 1-1. Replace all parts,
not conforming to repair and re-
placement standards. ...

(3) Replace all worn or damaged parts.

e. Reassembly.

(1). Reassemble the vertical drive hous-
ing in reverse of numerical sequence
as 1llust1ated on fxgure 6-1 and the
following instructions,

Lubricate preformed packings before
installation. Use shellac or gasket
seal on all gaskets.

Install upper and lower bearing
races (31 and 83) in vertical drive
housing with small end of taper fo-
wards inside of housing. Install oil
seal (32) ahead of race with lip of
seal toward top of housing.
Lubricate roller bearings (17, 20, 27
and 28) with a good light grade of
machine oil before installing.

Press upper roller bearing (28) on
vertical drive shaft (29), large di-
ameter first, until beaning is seated
against shoulder below bevel gear
on shaft.

(2)

(3)

(4)

(5)

-(12)

(6) Install vertical drive shaft through
seal in top of housing, using care so
as not to damage seal. Use a piece
of shim stock wrapped around shaft
to protect seal when starting shaft
through seal. Remove shim stock.

After installing vertical drive shaft,
install lower roller bearing (27) over
shaft and into race, pressing bearing
in with a suitable tool.

Install shims (26) bevel. gear (24)
and key (25) on drive shaft. Tighten
locknut (28) securely on shaft. Back
nut off one slot or enough to aline
slot with hole in shaft and install
cotter pin (22).

Using 2 block of wood or soft driver,
tap the lower end of shaft sharply to
pre-load the bearings. Bearing pre-
load is 4 to 8 inch pounds.

Install key (19) in shaft (21) and
install bevel gear (18) on shaft.
Drive bevel gear on shaft until seated
firmly against shoulder.

Install roller bearings (17 and 20)
on shaft, with small diameter of
bearings facing ends of shaft. Drive
bearings on shaft until seated firmly
against shoulders. ,

Install shaft, with bearings and gear,
into housing as shown in figure 6-
2. Bevel pinion and bevel gear must

6-3

(7

(3)

(®

(10)

(11)
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(13)

(14)

(15)

(16)

(1m

run flush at toe end of gears. Install
bearing race (16) in bore and drive
in place with a soft hammer.

Figure 6-2. Installing drive shaft.

Press oil seal (13) into seal cap, with
lip of seal towards inside of vertical
drive housing. Wrap a piece of thin
shim stock over splines of drive shaft
and slide seal cap .and shims (14) on
housing. Remove shim stock. Tight-
en screws (9) securely.

Install pump adapter (fig. 2-17)
and shims on vertical drive hous-
ing without gasket. Tighten screws
securely.

Check pre-load of bearings with a
fYorque wrench as shown in figure 6-3.
Install a suitable adapter on splines
of drive shaft extending from seal
cap to connect torque wrench. Pre-
load bearings to 4 to 8 inch pounds.

To obtain correct reading, remove or
add shims under seal cap. If nec-
essary, remove or add shims from
under pump adapter to obtain cor-
rect reading.

Note. When removing or adding shims as
above, make certain bevel pinion and bevel
gear remain flush at toe ends of gears.

Use a dial indicator to check back-
lash between gears. Backlash should
be 0.004 to 0.012 inches. Measure
backlash at tightest point. Remove
or add shims (26) from above bevel
gear to obfain correct backlash.

(18)

(19)

Figure 6-8. Pre-load bearings.

Clean both gears to remove all oil
Spread a marker type of dye, such
as Prussian blue, on the working
surface of the gear teeth. Rotate the
gears several revolutions in the for-
ward speed direction. Inspeet gear
teeth for contact patterns. Refer to
figure 6-4 for correct tooth patterns
and adjustment

After setting bearing pre-load, pinion
depth, backlash, and tooth contact,
remove pump adapter.

Note. Attach correct amount of shims to
pumyp adapter for installation with adapter
after vertical drive housing has been in-
stalled in motor grader.

f. Installation.

(1)

Install vertical drive housing on
power control box with gear on ver-
tical drive shaft (29) engaging bev-
el gears in power control box. In-.
stall same amount of shims (4) be-
tween drive housing and power con-
trol box as were present when verti-
cal drive housing was removed from
power control box.
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ACCEPTABLE TOOTH PATTERNS

TO CORRECT THIS PATTERN,
REMOVE SHIMS FROM UNDER
PUMP ADAPTER AND ADD UNDER
SEAL CAP,

TO CORRECT THIS PATTERN, REMOVE
SHIMS FROM UNDER SEAL CAP AND
ADD UNDER PUMP ADAPTER.

MOVE SHIMS AS NECESSARY
TO OBTAIN TOOTH PATTERN
SHOWN ABOVE,

NOTE:

MEC 3805-237-35/6-4

Figure 6-4. Geor teeth contact patterns.

(2) Shims should give correct distance

" between gear on vertical drive shaft

and shaft of bevel gears in power
control box.

b. Disassembly.
(1) Remove drain plug (85, fig. 6-6)
and drain lubricant from power con-

trol box.

Note. Refer to assembly of power control (2) Remove and disassemble power con-
box (para 6-8) to adjust backlash between trol box cover and clutch assemblies
gears. ' in numerical sequence as ilustrated

on figure 6-5. ..
6-3. Power Control Box & _ .
a. Removal Note. Remove 12 serews (1, fig. 6-6) and

lockwashers (2) and remove six shift lever

(1) Refer to paragraph 2-38 and remove assemblies and twelve shims (8 and 4)

power confrol box and vertical drive
housing from motor grader.

(2) Refer to paragraph 6-2 and remove

vertical drive housing from power
control box.

(3)

before removing power control box cover
(22, fig. 6-5).

Disassemble remainder of power con-'
trol box in numerical sequence as il-
lustrated on figure 6-6.

6-5
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17
18

20

Serew, cap, hex~head, 5/16 X 1 1/2 in. (8)

Washer, lock, 5716 in. (8)

Uppier strap (2)

Serew, cap, hex-head, 5/16-18 X 1 1/2 in. (8)

Washer, lock, 5/16 in. (8)

Lower strap (2)

Locking bar (2)

Screw, eap, hex-head, 8/8-16 X 1 3/8 in. (4)

Washer, lock, 8/8 in, (4)

Nut, lock (6)

Compressor spring (8)

Bolt carriage, 5/16-18 X 2 1/2 in. (6)

Anchor plate (2)

Brake band and lining (8)

Brake drum (6) .

Setscrew, socket~head, cup point, 3/8~16 X 5/8 in.
(8)

Setserew, socket-head, cone point, 3/8-16 X 3/4 in.

- (8)

Screw, cap, hex—head, 3/8-16 % 1 in. (14)

Washer, lock, 3/8 in, (14)

Dowel pin (2)

21 0il seal (6)

22 Power box cover

23 Cover gasket

24 Pin, cotter, 3/16 X 11/4in.(6). .., .. s
25 Compression spring (6) CL v ]
26 Poppet ball (6)

27 Shifter rail A
28 Shifter fork .
29 Roller bearing (12) :
30 Thrust washer (12)

81 Cluteh gear (12)

32 Roller bearing (12)

38 Thrust washer (12)

34 Clutch (6) e . )
85 Retaining ring (12) ) DR ¢
36 Ball (75) -
37 Separator spring (15)

38 Clutch shaft (6) .
39 Bearing race (6)

40 Oil seal

41 Roller bearing

42 Bearing race

' Figure 6-5. Power jcontrol box cover and clutches, ~expléded view.

..z (8) Do not remove bearing races unless

<1+ races require “replasement.
(4) Check amount and thickness of
~shims when they are removed to in-
L stali reqmred number at reassembly,

(5) Discard all gaskets and preformed
packings after removal
¢. Cleaning., .
. (1) Clean . all- metal "parts -in ‘cleaning
compound, solvent® (Spec. P-S-661)
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Screw, cap, hex-head, 8/8-16 X 1 in. (12)
Washer, lock, 3/8 in, (12)

Shim (6)

Laminated shim (6)

Lever ball (6)

Ball geat (6)

Lever cap

Cap

Shift lever

Spacer

Serew, cap, hex-head, 3/8-16 X 1 1/4 in. (4)
Washer, lock, 8/8 in. (4)

Bearing cover

Cover gasket

Pin, cotter, 83/32 X 1 1/2 in,

Nut, slotted, 3/4-16
Spacer

Bearing retainer

H

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

MEC 3805-237-35/6~6

Shims
Preformed packing
Retaining ring

Ball bearing

Bearing nut

Key washer

Front bevel gear
Key, woodruff
Spacer

Ball bearing

Roller bearing
Rear bevel gear
Gear shaft

Bearing race
Spacer

Pipe plug (2)

Pipe plug, magnetic
Power control box housing

Figure 6-6. Power control box housing, levers, and drive geurs, exploded view.

and dry thoroughly with compressed

air.

Warning :

an open flame,

The solvent is highly
inflammable. Do not use solvent near

(2) Remove all accumulated grease and
dirt from power control box parts.

d. Inspection and Repair.

(1) Inspect all parts for wear and dam-
age. Check housing and cover for

67
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(2)

(3)

cracks or any evidence of metal fa-
tigue. Check closely for evidence of
lubricant leaks.

Check parts against tolerances listed
in Table 1-1, Replace all parts not
conforming to repair and rebuild
standards.

Replace the anti-coasting brakes
when the linings are worn to within
1/82 to 1/16 inch of closest rivet
head.

(4) Replace all worn or damaged
~ parts.
e. Reassembly.

(1) Reassemble power control box

6~-8

(2)

(3)

(4)

(5)

gears and housing in reverse of nu-

merical sequence as illustrated on fig-

ure 6--6. (
:Note. Do nét install shift. levers "(1

through 9) until clutches and power .control
box cover (fig. 6-5) have been installed.

Install woodruff key (26) in 'shaft

.and press shaft in front bevel gear

(25), using a suitable arbor press,
until gear is firmly seated against
shoulder on shaft,

Note, Bevel gear face must be towards
shoulder on shaft.

Install key washer (24) on shaft,
with inside tab of washer in keyway.
Install and tighten bearing nut (23)
securely. Bend tabs on key washer
into slots on nut.

Press roller bearing (29) and ball
bearing (28) in rear bevel gear (30)
and press gear on shaft, with bevel
gear face towards front bevel gear.
Install spacer (27) on shaft.

Note., Measure distance between flat
inner faces of bevel gears, Distance should
be ‘0.766 to 0.802 inches. Adjust gears on
shaft to obtain this clearance.

Press ball bearing ¢22) into bear-
ing retainer (18) and install retain-
ing ring (21) in cage. Slide bearing
retainer in housing. Install gears
and shaft, with threaded end of shaft
through retainer, and secure with
spacer (17) and nut (16), as shown
in figure 6-7. Tighten nut securely.

Figure 6-7. Installing bearing refainer.

(6)

(7

(8)

(9)

Install bearing race (42, fig. 6-5) in
power box cover (22). Install roller
bearing (41) in bearing race. Install
cover on power box housing, with
shaft of drive. gears through ‘bear-
ing. Secure cover with screws (18)
and lockwashers (19).

Install vertical drive housing on
power box, with same number of
shims as when removed. Secure
drive housing with six screws (2, fig.
6-1) and lockwashers (8).

Tighten slotted nut (fig. 6-7) until
there is no backlash when gears are
rotated. Back off slotted nut two slots.
continue to back off enough to aline
hole in shaft with slot in nut. Install
cotter pin (15, fig. 6-1)..

Use a feeler gage to measure dis-
tance between bearing retainer (fig.
6—7) and housing. Add 0.010 inch
to this distance and install amount
of shims (19, fig. 6-6) to equal
feeler gage measurement plus the
0.010.
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Figire 6-8. Installing vertical drive housing.

.

(10) Install cover (13, fig. 6-6), gasket

(11)

(12)

(13)

(14)

(14), and shims as shown in figure
6-9. Tighten screws securely.

Note. The procedure deseribed above will
provide a backlash of approximately 0.008
to 0.010 inches between gears. .

Refer to ﬁé.i‘agtaph 6-2 and remove
vertical ' drive housmg from power

control box.
Refer to 'figure 6-5 and. remove

‘power control box cover.

‘Note. The following instructions - ((13)
through (15)) apply to all six clutch assem-
blies.

Install one retaining rmg (35, flg'
6-5) in bore of clutch (84). Re-
fer -to figure 6-10 and assemble
clutch on shaft.

Refer to figure 6-11 and install
clutch gears, bearmgs, and thrust

TM 5-3805-237-35

Figure 6-9. Installing cover and shims.

(15)

(16)

(17)

washers and shifter forks on clutch
shaft and clutch,

Install six roller bearing races (89,
fig, 6-6) and six races (32, fig. 6~
6) and six spacers (83, fig. 6-6) in
cover and housing. Races must be
pressed in bores until edge of race
is flush with inside surface:of hous-
ing and cover.

Install 12 roller bearings (29, fig.
6-5) in the races in housing and
cover.

Refer to figure 6-12 and install
clutch assemblies in power control
box.

Note. Install clutch assembly containing
fifteen  balls and no separator springs in
second position from right end of powey
control box.

6~9
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STEP 1. 1)

RETAINING RING”

" SEPARATOR
SERING -

CLUTCH -

GROOVE

OUTPUT SHAFT.

INSTALL CLUTCH ON:SHAFT WITH WIDE .

SIDE OF CLUTCH TOWARD SPLINED END

STEP 2,

OF SHAFT. :
INSTALL TWO BALLS AND SPRING IN EACH’

GROOVE IN-CLUTCH, INSTALL REMAINING.
TWO BALLS BEHIND SPRING.

NOTE: THIS APPLIES TO FIVE CLUTCH
ASSEMBLIES: IN-THE SIXTH CLUTCH
ASSEMBLY USED TO CONTROL THE

: FRONT. LEAN.WHEEL GEAR ASSEMBLY,

...« INSTALL FIVE (5) BALLS WITHOUT,

Tty

A SPRING IN EACH OF THE THREE
GROOVES. .

STEP 3. INSTALL RETAINING RING IN CLUTCH

MEC 3805-237—35/6—-10

. .l?”z"gurq 6-10. ?Aagamb ling elutch.

(18) Refer to figure 6-5 and complete as-

(19)

6-10

sembly of power control box.

Install oil seal (40, fig.. 6-5) over
"gear shaft by placing a piece of shlm

stock around shaft and sliding: oil

seal, with lip of seal towards inside
of housing, over shim stock and into
bore of cover. Remove shim stock
and press seal in place.

(20)

Install shift levers (fig. 6-6) on pow-
er control box. Install - sufficient
number of shims (38 and 4) to pro-
vide 1/82 inch vertical movement of
shzft lever. . :

f. Installatzon

(1)

Refer fo paragraph 6—2 and mstall

' vertlcal drive housmg on power con-

(2)

trol box.

Refer to paragraph 2—38 and install
power control box and vertical drive
housmg ‘on motor grader.

g. Adyustment

(1) After installation of power control,

(2)

(3)

(4)

(5)

adjust anti-coast brakes.

Tighten locknuts (10, fig. 6-5) un-
til a pull of 90 inch pounds is re-
qulred to rotate the bra.ke drum

Note Adjust thrust beanngs on gear
agsemblies (TM. 5—3805-237—«12) before
adJustmg antx-coast brakes. .

Refer to TM 5—3805—237—12 to start
engine and operate motor grader.
Check all motions -for brake action.

If brake is too tight, shift lever will
not work smoothly, but. will be
forced back out of engagement.

Loosen locknut enough. to compen-
sate.

If brake is too loose it will not elim-
inate coasting and will cause the
brake drum and shaft to vibrate.
Tighten nut to compensate.

R 5 TR et S
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| 'CHAPTER 7 |
HYDRAULIC SYSTEM REPAIR- INSTRUCTIONS

/*‘A\

. - Section I.” GENERAL

7-1. Description

‘a. The hydraulic system of the motor
grader, exclusive of the wheel brakes, consists
of a hydraulic reservoir, two hydraulic
pumps, steering assembly, power shift mold-
board control valve and lever, rofary valve,

_POWER SHIFT
MOLDBOARL

/ CYLINDER

ROTARY
VALVE

“and power shift moldboard cylinder. A sche-
matic diagram of the hydraulic system is illus-
trated in figure 7-1.

7-2. Components

a. The two hydraulic pumps are driven by
the vertical drive housing and are mounted

STEERING

= . _RELIEF
T/ VALVE

Vi POWER SHIFT '
MOLDBOARD
<~ CONTROL
IVALVE

STEERING SYSTEM
/ HYDRAULIC PUMP

STEERING ’
PRESSURE }
LINE _
74
RETURN
LINE ™
2/
POWER SHIFT P
- MOLDBOARD .
STEER'NG ;gg’me ' HYDRAULIC o
GEAR PUMP ' .
LINE MP. outler  HYDRAULIC
ASSEMBLY o RESERVOIR

MEC 3805-237-35/7-1

Figure 7-1. Hydraulic system, schematic diagram.
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beneath the frame in front of the power con-
trol box. A hose from the hydraulic 1eserv01r
carties: 011 to a tee at the power shift mold-
board pump, and a tube leading from the’ tee

connects to the inlet! 51de of the steermg sys-A )

tem pump

b 0il under pressure is fed from' the
power shift pump to.the right hand side of
the control valve (fig. 7-1) and out through
two lines to the rotary valve mounted on the
drawbar forward of the moldboard. Move-

ment of the power shift lever opens the valve
to either hose, sending oil to the power shift
moldboard cylinder (fig. 7~1) which shifts
the moldboard. Oil returned to the reservoir
leaves the control valve through a tee on the
left side of the valve.

Section Il.

7-3. General

The hydraulic lines shown in the schematic.

(fig. 7-1) are used to carry the hydraulic

pressure through the system. Lines are normal-

ly clampe& {0 the frame for support and can
be removed by removing clamps and discon-
necting lines.

7-4. Removcl

a. Remove steering hydrauhic‘ hnes in nu-

merical sequence as illustrated on figure n-2. )

b. Remove power shift moldboard hydrau-
lic lines in numerical sequence as illustrated
on figure 7-3. i

Note. To keep dixt of any type frore entering
hydraulic system, cap - all:tubes, hoses, and ports
whenever dlsconnec’clons are, made o . .

7-5. Cleaning e
Clean metal tubes with cleamng compound,

solvent (Spec. P-S—-661) and blow dry "with -

compressed air. Clean hoses with compressed

7-2

¢, Oil-under pressure from the steering sys-
tem hydraulic pump (fig. 7-1) flows to a tee
at the pressure relief valve. This rehef valve
protects the system by allowmg a pressure
adjustment. Normal pressure at idle should

" be 700 to 800 psi (pounds per square inch)
% and -at high idle, 1150 to 1200 psi.

When
pressure exceeds 1200 psi the relief valve ‘will

- open and bypass oil: back to the reservoir,
'From ‘the tee. at the relief valve the pressure

is carried fo the steering gear assembly
mounted above the front axle. Rotation of
the steering wheel and control shaft rotate an
actuating shaft connected to a valve. The
valve moves a piston with a rack on the left
side. Movement of the piston rack turns a
gear splined to 4 vertical shaft. The vertical
shaft is connected to the steering arm and tie
rods Wthh turn the wheels.

'|‘

HYDRAULIC- LINES

air.” Plug all tubes and hoses to keep dirt
from en't:ermg

7-6 lnspecﬂon and Repair

a. Check all tube assembhes "for bent or
cracked condition. Check all connections and
fittings for evidence of metal fatigue or leak-
age. L S
b. Check all hose assemblies for wear. or
deterioration. Check connectlons for metal
fatigue or leakage.

¢. Check threads on.all flttmgs for damage
d. Replace all damaged parts

t

7-7.

a. Install power shift moldboaid hydraulic
lines by reversing the numerical sequence as
illustrated on figure 7-3.

Insiallaﬁon

b. Install steering system hy&faulic “lines

-« by :reversing the numerical sequence as il-

lustrated on figure 7-2.
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STEERING 7 )
GEAR ASSEMBLY].

STEERING

Hose assembly

Figure 7-2. Steering hydraulic lines, ‘fremwa; and installation.

{| i

HYDRAULIC ’ 10 .
prMp ) ) .
MEC 3805-237-35/7-2
‘Clamp (4) ° 17 Elbow, 90° PEe
Screw,. cap, hex-head, 3/8-16 X 2 1/4 in, (3) 18 Reducing. tee L.
Wagher, Iock, 3/8 in. (8) 19 Pipe nipple (2) e
Clamp “(8) » 20 Hose assembly \ e
Screw, cap, hex-head 21 Adapter L
Washer, lock 22 Pipe tee e
Clamp 23 Elbow, 45°° i "
Short pressure tube 24 Pipe bushing A
Adapter (2) 26 Hose assembly 4 o
Long pressure tube 26 Adapter (2) ]
Elbow, 45° 27 Hose assembly g
. Long return tube 28 Screw, cap, hex-head, 8/8-16 X 2in. (2) L
" Short return tube 29 Washer, lock, 3/8 in, (2) . ¥
» Elbow, 90° 30 Bracket ¥
Adapter (2) 81 Steering relief valve . Rl

7-3
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MOLDBOARD NOTE: THESE LINES ARE
SHIFT CONTROL H 'MOUNTED ON MAIN BRACKET ON
VALVE\ o b g FRAME. SCARIFIER |
s } = *
" 313 L } 5 ¥ ) 3 1 13 GEAR ASSEMBLY
NN v \
31 l e \"*L/ == s
30 3§ J \5 ‘ 4 K AN
STEERING
SYSTEM LINES

.. "POWER STEERING .
,.HYDRAULIC PUMP  'MOLDBOARD
SHIFT HYDRAULIC.
PUMP
POWER SHIFT
MOLDBOARD
"HYDRAULIC | \15 :
CYLINDER (@ 1T NOTE: THESE LINES ARE
. @ MOUNTED ON RIGHT
' 1,8 I W 1\7 SIDE OF DRAWBAR.

) D% /
| N

——190
‘ 0

MEC 3805~237-35/7-3

w1, Clamp (2) (remove with power steering lines) 19 Adapter elbow; 90° (4)
2 Screw, cap, hex-head, 8/8-16 X 11/2 in, 20 Adapter (2)
8  Washer, lock, 3/8 in. 21 Hose assembly
4 'Clamp ‘ 22 Tube assembly
5 Tube assembly 23 Pipe bushing
6 - Tube assembly 24 Street elbow, 90°
1, Screw, cap, hex-head, 3/8-16 X 1 1/2 in. (2) 25 Pipe nipple
8 Washer, lock, 3/8 in. (2) 26 Pipe bushing
9 . Clamp (2) 27 Pipe tee
10 Tube assembly 28 Elbow, 90°
11 Tube assembly 29 Pipe plug
12...Tube assembly 30, Adapter -
13 Tube assembly 81 Pipe nipple
14 Tube assembly 32 Pipe tee

16 Tube assembly
18 Hose assembly (2)
17 Tube assembly
18 Tube assembly

¥

7-4

33 Ebhow, 46° (2)

84 Adapter tee

35 Reducing coupling
36 Pipe nipple

Figure 7-3. Powey shift moldboard hydraulic nes, removal and installation.



Section Il

7-8. General -

a. The two hydraulic pumps are mounted
on a pump adapter driven by the vertical
drive housing., The right pump supplies the
power steering system and the left pump, the
power shift moldboard system.

b. When the engine is running the two
pumps are operating. Bypass or return lines
from the pumps circulate the oil and return it
to the hydraulic reservoir. Oil flow to the
power steering system is controlled by rota-
tion of the steering wheel. The power shift
moldboard lever operates a plunger in the
control valve, Depending upon which way
the plunger is moved, valve ports open to
send oil to the rotary valve and to one side of
the moldboard shift hydraulic cylinder.

7-9, Rémovul

a. Refer to paragraph 2-88 and remove the
hydraulic pumps and adapter from the verti-
cal drive housing.

b. Cap or :plug openings in the pumps to
prevent the éntrance of dirt or other for-
eign matter.

¢. ‘Check pumps and tag for reassembly.
The power shift moldboard hydraulic system
pump has a wider housing than that of the
steering system hydraulic pump. A larger
volume of oil is required to shift the mold-
board. Improper installation of the pumps
will also cause pump rotation to be directly
opposite that required to produce a pumping
action.

7-10. Disassembly

a. Refer to figure 7-3 and remove fzttlngs
from hydraulic pump.

b. Disassemble the hydraulic pump and
pump adapter in numerical sequence as illus-
trated on figure 7-4.

Note. The sequence shown on the illustration applies
to both pumps.

¢. Scribe a line across the cover, housing,
and adapter to line up parts at reassembly.

d. Discard all preformed packings and
gaskets after removal.

TM 5-3805-237-35

HYDRAULIC PUMPS

7-11. Cleaning

.a. Clean all metal parts in cleaning com-
pound, solvent (Spec. P-S-661) and dry thor-
oughly with compressed air.

. Warning: The solvent is highly inflam-
mable. Do not use solvent near an open flame.

b. Remove all accumulated grease and dirt
from pump parts, paying particular attention
to pump ports.

Note. Do not use waste or soft cloths to alean pump.
Any lint left from the cloths will clog the hydraulic
system.

7-12. Inspection and Repair

a. Inspect wear plates, housing and adapter
for wear patterns, cracks, erosion, and dam-
age.

‘b. Inspect gear shafts for wear and out-of-
round condition.

¢. Replace wear plates if there is any evi-
dence of erosion paths at the relief pockets.

d. Replace all worn or damaged parts.

7-13. Reassembly

a. Inspect all parts for cleanliness before in-
stalling. Handle parts carefully to avoid nicks
and scoring. Lubricate preformed 'packings
before installation. _ _

b. Reassemble the hydraulic. pump - and
pump adapter in reverse of the numetical se-
quence shown in figure 7-4 and the follow-
ing instructions.

¢. Press oil seal (85) into adapter bore wzth
lip of seal towards inside of pump. Press
ball bearmg (84) in adapter and secure w1th
retaining ring (83).

d. Install adapter wear plate (30)
adapter with counterbore relief in Wear plai;e
towards gears. :

e. Use care when installing shaf’c of drlve
gear (28) in adapter. Do not damage oil seal.

f. When installing gear housing (26) in
adapter around pump gears, tap housing
lightly with a soft hammer to seat housing in
adapter. -

7-5
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1 Screw, cap, hex-head, 1/2-13 X 1 1/2 in. (4)
2 'Washer, lock, 1/2 in. (4)

3. Adapter plate gasket
.4 Retammg ring (2)

5% Setscrew, 5/16-24 X 1/2 ‘m 2)

6 Pump gear (2)

7. Screw, .cap, hex-head, 1/2-13 X 38 1/2 in. (2)

T,

8. N‘ut, 1/2-13 (2)

9 Walsher, lock, 1/2 in. (2)

10 - Nut, 1/2-18 (2)

11 Washer, lock, 1/2 in. (2)

12 Spacer

13 Sctew, cap, hex-head, 1/2-13 X 1 3/8 in. (2)
14 Washer, lock, 1/2 in. (2)

Adapter gasket
16 ¢ Shim. (8)
17 Plpe plug, magnetic
18 Adapter housing
19: *Key, square

)‘1:

s g. Install cover wear plate (25) on hous-

mg ‘with counterbore relief toward housing.
.h. Tap cover (22) hghﬂy to seat cover over

wéai' plate. Install screws (20) and washers

7-6 3

20 Screw, cap, hex-head (4)

Washer, lock, (4)
Pump eover

Preformed packing (2)

Preformed packing
Cover wear plate

Gear housing

Driven gear

Drive gear

Preformed packing
Adapter wear plate
Washer (3)

Preformed packing (3)
Retaining ring

Ball bearing

Oil seal

Dowel pin (2) -

Pump mounting adapter
Drive gear

Spacer

© PFigure 7-4. Hydroulic pump and pump adapter, exploded view.

MEC 3805-237-35/7-4

(21) and torque screws to 70 foot pounds

1. After completing assembly of pump, ro-
tate gear (6). Pump gears must rotate free]y
without bmdmg




7-14. Installation

a. Refer toi! {paragraph 2-88 and install
pumps and adapter on vertical drive housing.

Note. Install pumps correcﬂy on pump adapter.
Check tags placed on pump when removed.

b. Refer to figure 7-3. and mstall fittings
and hydrauhc lines on pump.-

7-15. Gene;cd '

a. Thé hydraulic or power steering system
used on the motor grader relieves the operator
of any excessive'effort to guide the grader.
Any slight movement of the steering wheel is
reflected in ah- immediate response by the
“steering® gea, f"‘assembly and the front wheels.

b. A control . shaft connects the steering
wheel to the steermg géar assembly. This con-
trol shaft a.ctuates valves and a piston within
the geax assem‘bly Movement of the piston
turns a’ ‘gear, keyed. to the vertical shaft. The
shaft is splined to: .a steering arm connected
to the tie rods with a ball and socket.

¢. This section'contains repair instructions
for the steering control shaft, steering gear as-
sembly, and steering system relief valve.

'7-16. Steering Wheel and Control Shaft

a: Removal. Remove the steering wheel
and control shaft in the numerical sequence as
illustrated on figure 7-5.

b. Cleaning. Clean parts in cléaning com-
pound, solvent (Spec. P-S-661) and dry thor-
oughly with compressed air.

Warning: The solvent is highly inflam-
mable. Do not use solvent near an open flame.

¢. Inspection and Repair.
(1) Inspect steering wheel for cracks or.
damage.
(2) Inspect control shafts and bearings
for wear or damage.
(3) Check wuniversal joints for free
movement and:inspect for damage.
(4) Replace all worn or damaged parts.
d. Installdtion. Install the steering wheel
and control haft in reverse of numencal se-
quence as-illustrated on figure 7-5.

TM 5~-3805-237-35

¢. Fill hydraulic reservoir with correct
grade of oil (current LO) and start engine.
Operate steering system and power shift
moldboard through at least two complete cy-
cles. Check hydraulic reservoir and add suffi-
cient oil to bring level to full mark on dip-
st1ck

Sechon IV. STEERING' SYSTEM

Note. Pack universal Jomts with co'rrec't grade of
grease (current LO) before msta]lmg plpe plugs

7-17. Steering System Relief Vulve :

a. Removal, Refer to paragraph 7—4 and
remove the steering system relief Valve - (31,
fig. 7-3).

b. Disassembly. Disassemble the steermg
system relief valve in numerical sequence as
illustrated on figure 7-6. Discard gasket.

¢. Cleaning. Clean all parts in cleaning
compound, solvent (Spee. P-S-661) and dry
thoroughly with compressed air.

d. Inspection and repatr.

(1) Inspect ball and valve for wear and
evidence of scoring or leakage.

(2) Check spring for serviceable con-
dition.

(8) Replace worn or damaged partsw
e. Reassembly. Reassemble steermg sys‘cem
relief valve in reverse of the numemcal- se-
quence as illustrated on figure 7-6. . - =+
f. Installution. Refer to paragraph 7—-7 and
install the steering system relief valve’. (31
fig. 7-8). Refill hydraulic reservoir if néces
sary. o ¥ If
9. Adjustment. S
(1) Refer to figure 7-7 and mstall a.
pressure gage in hydraulic pump
Start the engine (TM 5——3805—237~
12) and ovnerate steermg system. !

Check hydraulic resérvoir and fill
reservoir to full mark on. dlpstlck if
Necessary. Refer to current LO for
correct oil.

Operate engine at high idle :speed
~and check gage. Reading . must: be:
between 1150 :and 1200 psi. De-
crease engine speed to low. idles

¥

(2)
(3)

(4)

7-7-
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B SO DD =

H QWM

o

Cap nut
Washer, lock

-Screw, cap, hex-head, 8/8-16 X 2 in. ()

‘Washer, lock, 3/8 in. (5)

~Bearing bracket

Bearing bracket
Lubrication fitting
Shaft bearing

. Pin, cotter, 1/8 X 8/4 in. (2)

Pin (2)
Rear control shaft

C(s)

7-8

12
13
14
15
16
7
18
19
20

21.

ol

MEC 3805-237-35/7-5,

Pipe plug

Universal joint, w/extension

Lubrication fitting .

Shaft bearing

Pin, cotter, 1/8 X 3/4 in. (2)
Pin (2)

Front. control shaft’

Pipe Plug

Universal Joint

Steering’ Wheel

Pigure 7-5. Steering wheel and control shaft, exploded view.

Gage should read between T00 and
800 psi.

If readings are not as stated remove
relief valve cap (fig. 7-7) and add

_shims (8, fig. 7-6) fo increase pres-
sure or remove shims to decrease

pressure. Install cap.

-t et

(8) If adjustment of réii‘ef valye does

not produce correct pressure, -repair

or replace hydraulic pump (para T— .

10).

(7) Refer to figure 7-7 and.reniove gage

from pump. Refill hydrauli¢ . reser-
voir if necessary.. L




1 Cap

2 Gasket
3 Shim - -
4 Spring
5 Spacer
6 Ball

7 Valve
8 Housing

"MEC 3805-237-35/7-6

Figure 7-8. Steering system relisf valve, exploded
view.

TM 5-3805-237-35

Figure 7-Y. Pregsure gage, installation and removal,

Settion V. STEERING GEAR ASSEMBLY

7-18. General

The steering gear assémbly provides the
power for turning the wheels. A vertical
power steering shaft cofineets to the steering
arm and the rods.

7-19.. Steering Gear Asserbly
@. Removal. '

(1) Refer to paragraph 7-186 and discon-
nect the contiol shaft universal
joint (20, fig. 7-5) from the steering
gear.

(2) Disconnect tubes (8 and 12, fig. 7—
2) and remove elbows (11 and 14,

fig. 7-2) from steering gear assem-
bly.

(3) Refer to TM 5-3805-2387-12 and
‘remove boot, steering arm, tie rods
and drag links from motor grader.

‘(4) Remove steering gear assembly in
numerical sequence illustrated on

- figure 7-8, items 6 through 19.

b. Disassembly. Drain hydraulic oil from
steering gear assembly, Disassemble steering
gear assembly in numerical sequence illus-
trated on figure 7-8, items 20 through 58. Dis-
card preformed packings, quad rings, and
gaskets after removal.

7-9
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MEC 3805-237-35/7-8

Figure 7-8, Steering gear assembly, exploded view.
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Pin, cotter, 1/4 X 1 8/4 in.

TM 5-3805:237-35 ‘

7 eompound, solvent . (Spec P-S-661)

-, and dry thoroughly Wlth compressed
:i"alr. !

(2)

Wammg The solvent is" highly

inflammable.- Do not use salvent near-

"o
e

an open flame,

Keep all parts covered or .protected
from dirt, lint, or other foreign mat-
ter while awaiting’ inspection, re-
pair, and reassembly.

Note. It is nnper#ﬁve ;A"t'ha,t no Ellft or
foreign matter of any kmd enter the
hydraulic system. e

d. Inspection and Repair.

(1) Inspect all parts for wear and dam-

(2) Inspect actuating valve, piston,

age.

and
piston rings for evidence of cracks

- .and scoring.

(3)

Check parts against tolerances listed
in Table 1-1. Replace all parts not

i 28 Oil seal
2 Nut, slotted, 7/8-14 29 Screw, cap, hex-head, 3/8-24 X 1 3/8 in. (10)
3 Steering ball 30 Washer, lock, 3/8 in. (10)
4 Lock nut 381 Cylinder head
5 Steering arm 32 Cylinder head gasket
6 Screw, cap hex-head, 5/8-11 X 3 in. (2) 33 Secrew, cap, hex-head, 9/16-18 X 1 in. (7)
7 Washer, lock, 5/8 in. (2) 34 Washer, lock, 9/16 in. (7)
8 Bearing cap 85 Housing cover
9 Lubrication fitting 36 Preformed packing
10 Bushing (2) 37 Bushing
11 Self—ahg'nmg bearing ‘ 38 Screw, cap socket head, 5/16-24 X 8/4 in. (2)
12 Rubber seal” s BT oo 39 Gear retaining nut
18 Screw, cap, hex-head, 5/8—~11 >< 1 1/2 m. 4 40 Drive gear
14 Washer,lock, 5/8 in, (4) U e 41 Power steering shaft
16 . Shim, 5/16 in. thk (4)." wo T 42 DPiston
16 Shim, 5/32 in. thk (8) . - 43 Locking pin
17 Screw, cap, hex-head, 9/16~18 % 1 8/4 (8) 44 Valve adjusting nut
18 Washer, lock, 9/16 in. (8) 45 Reversing spring (2)
19 Mounting plate g 46 Actuating valve
20 Secrew, cap, hex-head, 3/8——24~ X 1 3/8 (10) 47 Piston ring (2)
21 Washer, lock, 3/8 in. (10) 48 Valve positioning pin
22 Bearing retainer 49 Quad ring
28 Retainer gasket . 50 Bushing
24 Locking pin b "51 Pipe plug
25 Bearing lock nut e -52--Pipe plug (2)
26 Actuating shaft Li el ‘ - b3 Steering gear housing
27 Oil seal '
e Figure 7-8—Continued.
e. Cleaning. av - .~ conforming to repair and replace-
(1) Clean all metal parts in cleaning ment standards.

" (4) ‘Replace all worn or damaged parts.
e. Reassémbly Reassemble steering gear

assembly in. Yeverse of the numerical sequence
illustrated in flgure 728, items 53 through
20 and the followmg instructions.

(1) Install valve: posmomng pin (48) in

piston until head-is below surface
of piston andg ﬂat sides of pin are
alined with ax;s .ot piston bo:v:e.

(2) Install actua.tmg valve (46) in .bore

of piston (42) with: posmomng slot
on valve engaging posu:mmng pin in.
" piston.

- Note. Do not force valve over pin. Adjust
pin by turning pin until pin is alined with
glot.

(8) Install valve adjusting nut (44) in

piston and tighten nut with a span-
ner wrench until actuating valve
cannot be moved.

‘(4) Starting at the locking pin hole in

the piston, count and secribe a2 mark
~ on the sixteenth slot.

71"
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(5) Remove adjusting nut, actuating

"~ valve, and positioning pin from pis-
ton.

(6) Install one reversing spring (45)
in bore of piston. Install position-
ing pin as described in (1) above.

(7) Install actuating valve in piston and
second reversing spring on top of
valve.

(8) Install valve adjusting nut and tight-
en nut until ‘seated on reversing
spring. If marked slot is not in line
with locking pin hole in side of pis-
ton, loosen nut to aline slot with
hole.

(9) Install locking pin (48) in hole in
piston and into adjusting nut. End
of pin must be flush with or below
outer surface of piston.

(10) Install two piston rings (47) in
grooves in piston. Using a suitable
ring compressor, install piston into
housing.

(11) When installing cover-(35) on hous-
ing, torque screws (33) o 53 foot
pounds.

(12) Install oil seal (28) in bore of re-
tainer from inside of cap with lip of
seal towards inside of retainer. In-
stall oil seal (27) in bore with lip
of seal toward outside of cap.

(18) If new bearing locknut (25) is be-
ing installed, tighten nut until bear-
ing is seated. Insert 3/82 inch dia-
meter drill through locking pin hole
and drill hole 8/16 inch deep in nut.
Remove nut and actuating shaft

and clean cap, shaft, and nut thor-
. oughly to remove all drill chips.
(14) When installing bearing retainer
(22) and cylinder head (31) on
_housing, torque screws (20 and 29)
to 33 foot pounds. ‘

f. Installation. Install the steering gear
assembly in reverse of the numerical se-
quence as illustrated on figure 7-8, items 19
through 13 and the following instructions. .

(1) Install steering gear assembly on
mounting plate (19). . o

(2) Lift steering gear assembly with
chain and hoist and install on motor
grader. Guide power steering shaft
through frame to prevent damage to
shaft. '

(8) Install rubber seal (12) over shaft
before shaft is lowered through self-
alining bearing.

(4) Install steering gear assembly on
grader and secure mounting plate
with four screws (13) and lockwash-
ers (14).

(6) Install shims (15 and 16) between
mounting plate and bars. Shims
must center and aline power steering
shaft in self-alining bearing so that
shaft rotates freely without any bind-
ing.

(6) Refer to TM 5-3805-237-12 and in-
stall drag links, tie rods, steering
arm, and boot on motor grader.

(7) Start engine and operate steering sys-
tem (TM 5-3805-237-12) through
the full steering range at least three
times. Check hydraulic reservoir and
fill if necessary.

Section VI. POWER SHIFT MOLDBOARD SYSTEM

7-20. General

a. . The power shift moldboard hydraulic
system consists of a hydraulic pump, control
valve, shift lever, rotary wvalve, and mold-
board cylinder. Movement of the shift lever
to one side or the other will slide the mold-
board to that side.

b. The shift lever is mounted below the
steering wheel and extends through the front

7-12

sheet to a lever and linkage connected to the
control valve plunger. Movement of the
plunger sends oil to one end or the other of
the moldboard cylinder through the rotary
valve.

¢. Oil pressure within the cylinder moves
the piston in either direction. The piston
rod is connected to the moldboard on one end
and the cylinder tube is connected to the RH
tilt plate on the other end. A slide, welded



to the moldboard and supported by the mold-
board tilt plates allows " the moldboard to
move in either dlrectmn -

7-21. Control Valve

a. General. The power shift moldboard
control valve is mounted on a plate above the
hydrauli¢ pumps in front of the power control
box. The valve is actuated by a power shift
lever and lmkage connected to the valve
plunger j B} .

'b.. Removal.

(1) Remove power shift moldboard lever
in. the numerlcal sequence as illus-
trated on figure 7-9.

(2) Refer to figure 7-10 and remove the
control valve fiom the motor grader.

Note. Plug openings in control valve
after removal of  fittings to prevent

entrance of dirt,

T™ 5-3805-237-35

"~ ¢, Disassembly. Disassemble the control
valve in the numerical sequence as illustrated
on figure 7-11.
d. Cleaning. - :
(1) Clean all metal parts 1n cleamng
compound, solvent (Spec. P-S-661)
and dry thoroughly with compressed
air.

Warning: The solvent is highly
inflammable. Do not use solvent near
an open flame.

- (2) After-cleaning, cover or seal all parts
to prevent entrance of dirt or foreign
matter until repair or reassembly.

e. Inspection and Repair.
(1) Check all parts for wear or damage.

(2) Imspect plunger and relief valve

‘scoring,

parts for
scratches,

nicks, and

15 2
9
] g /
MEC 3805-237-35/7-9
1 Lever ball 6 Pin, cotter, 8/32 X 8/4 . 11 Pin
2 Spring pin 7" Pin 12 Yoke
3 Nut, 1 1/4-12" 8 Nut, 3/4-16 18 Pull rod lever
4 Washer, lock, 1 1/4 in. - & Pull rod s . - .14 Lubrication fitting
5. Lever - 10 Pin, cotter, 3/32 X 3/4 ;- . 16 Lever bearing

Figure 7-9. Power shift moldboard lever, exploded view.
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Figure 7-10. Power shift moldboard control valve,
removal and installation.

(8) Inspect all seal rings for tears, abra-
sions, multilation, and deterioration.

(4) Inspect three housings for wear or
scoring in valve bores.

(5) Check springs for serviceable condi-
tion.-

(8) Replace .all worn, damaged, or de-
teriorated parts.

7-14

f. Reassembly. Reassemble the control
valve in reverse of numerical sequence as il-
lustrated on figure 7-11. Tighten nuts (8) to
a torque of 50 foot pounds.

g. Installotion.

(1) Refer to figure 7-10 and install the
moldboard shift control valve.

(2) Refer to figure 7-9 and install the
power shift moldboard lever.

(8) Start the .engine and- operate the
moldboard shift lever (TM 5-8805-
287-12) to shift the moldboard to

. extreme travel limits on both sides.

4) Check - and refill hydrauhc reservoir
if necessary.

h. Adjustment.

(1) Remove "hosé¢and upper outlet fit-
ting (fig. 7-10) from center section
of control valve.

(2) Install a 2,000 psi pressure gage in
the fitting port.

(8) Remove adjusting screw cap (fig. 7~
10) and loosen locknut.

(4) Start engine and run at fast idle. Us-
ing a screw driver, turn adjusting
screw in or ouf. until a reading of
1,000 psi on gage is obtained. Hold
adjusting screw and tighten locknut.
. Install adjusting screw cap.

(5) Shut off engine. Remove gage from
port and install hose and outlet fit-
ting.

7-22. Rotary Valve

‘a. General. To ‘allow the moldboard to ro-
tate and keep the hydraulic lines connected to
the moldboard shift cylinder, the hydraulic
oil flows through a rotary valve. The valve
is mounted on the underside of the drawbar
and the valve support is connected by a link
to the circle tie rod. As the moldboard ro-
tates, the support rotates The rotary portion
(lower part) of the valve rotates with the
support and the outlets in the rotary portion
maintain connections to the moldboard shift
cylinder. \

b. Removal.
(1) Refer to figure 7-3 and dlsconnect

hoses, tubes, and fittings from the
rotary valve.




(2) Refer to figure 7-12 and remove the
rotary control valve from the motor
. grader.

d. Disassembly. Disassemble the rotary
valve in numerical sequence as illustrated on
figure 7-18. Discard all preformed packings
after removal.

_e. Cleaning.

(1) Clean all metal parts in cleamng com-
pound, solvent (Spec.: P-S-661) and
_dry thoroughly with compressed air.

Warning: The solvent is highly
inflammable. Do not use solvent near
an open flame.’

(2) After cleaning, cover and seal all

.. parts to prevent entrance of dirt or

foreign matter until repair or reas-
sembly.

f. Inspection and Repair.

(1) Inspect rotary portion of valve and
valve body for scoring, -wear, or dam-
age. :

(2) Replace all scored worn, or dam-
aged parts.

. 9. Reassembly.. Reassemble the rotary
valve in.reverse of the numerical sequence as
illustrated on figure 7-18. Aftér txghtemng
two screws (8) securely, stake each screw in
four places. ;

" h. Installation.

(1) Refer to figure 7-12 and install the
rotary control valve on the motor
grader.

(2) Refer to figure 7-3 and 1nsta11 fit-

*  tings and connect hose and tube as-
sémblies to rotary. valve.

(3) Start engine and operate power shift
moldboard (TM  5-3805-237-12)

" through at Iea.s‘t two oomplete cyeles.
Refill hydrauhc reservoxr (current
LO) with proper 011 Yo full mark on
dipstick if necessary

7-23. Moldboard Shift Hydraulic Cylinder

a. General. The moldboard shift hydraulic
cylinder is mounted on the moldboard. The
ends of the cylinder and piston rod are con-
nected by a ball and socket to the moldboard
and RH tilt plate. As.pressure in the cylin-
der extends or retracts the piston rod, the
moldboard shifts from one side or the other

™ 5-3805-237-35

of the circle. A circular bar acts as a slide for
the moldboard and is supported by the two
moldboard tilt plates.

b. Removal.

(1) Lower moldboard to- the ground to
facilitate removal.

(2) Refer'to figure 7-3 and disconnect hy-
draulic tube asgemblies and remove
fittings from moldboard shift cylin-
der. Plug all tube assemblies and cyl-
inder ports to prevent entrance of
dirt or foreign matter.

(3) Remove four screws, lockwashers,
and flat washers and remove large

- shield from moldboard.

(4) Remove screw, lockwasher, and nut
and remove small shield from pro-
tecting ball socket.

(B) Refer to figure 7-14 and remove the
moldboard shift hydraulic cylinder.

¢. Disassembly. Disassemble the moldboard
shift hydraulic cylinder in numerical sequence
as illustrated on f1gure 7—15 Discard all pre-
formed packings after removal.

Note. Loosen packing gland (20) and slide gland
and packing set (19) along piston rod. Use a spanner
wrench and unscrew packing nut (17) from cylinder,
Remove piston rod and parts from cylinder. Disassem-
ble piston rod.

d. Cleaning.
(1) Clean all metal parts in cleaning
compound, solvent (Spec. P-S-661)
and dry with compressed air.

Warning: The solvent is highly
inflammable. Do not use solvent near
an open flame.

(2) Cover or seal all parts to prevent the
entrance of dirt or foreign matter
while awaiting repair and reassem-
bly.

e. Inspection and Repair.

(1) Inspect all parts for wear and dam-
age.

(2) Inspect pistons, piston rod, and in-
side of cylinder tubé for scoring and
seratches.

(8) Replace all worn, scored, or -dam-
aged parts.

f. Reassembly. Reassemble the moldboard
shift cylinder in reverse of the numerical se-
quence as illustrated on figure 7-15 and the
following instructions.

7-15
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Figure 7-11. Moldboard shift control valve, exploded view.
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Screw, cap, hex-head, 3/8-16 X 5/8 in. (3) 18 Seal ring L ., 84 Plunger lower spring
Washer, lock, 3/8 in. (3) 19 ‘Valve seat ~ ) v 35 Spring guide

Nut, 5/8-18: (6) 20 Seal ring (2) 36 Plunger upper spring
Washer, lock, 5/8 in. (6) 21 Seal ring (2) - 37 Plunger check

Right mounting bracket 22 Spacer 38 Seal ring

Left mounting bracket 23 Inlet housing 39 Plunger eye

Stud (3) 24 Screw, cap, hex-head-,3/8-16 X 1/2in. (2) 40 Seal ring

Acorn nut 25 Washer, lock, 3/8 in. (2) 41 Check spring

Lock nut 26 Retaining plate 42 Plunger check
Adjusting screw 27 Wiper 43 Valve plunger

Valve cap 28 Screw, cap hex-head, 3/8-16 X 44 Seal ring

Seal ring 5/8 in. . 45 Center housing
Bottom cap . 29 Washer, lock, 8/8 in. (2) 46 Seal ring (2)-

Seal ring 7" 30 Spring cover 47 Spacer

Spring guide 81 Spring cap N 48 [*Seal ring

Valve spring 32 Seal ring T 49 "Outlet housing
Valve plunger 33 . Spring guide : )

‘Figure 7-11-—Continued.
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(2) Install packing gland, packing set (
(19) and bushing (18) on piston
rod.

(8) Install one piston half (14) on pis-
ton rod and install four sections of
packing set (15) on piston rod with
V in sections pointing toward
threaded end of rod.

(4) Install center section of packing set
(15) and four sections of packing set
on rod with V in sections pointing
away from threaded end of rod. In-
stall remaining piston half on rod.

(5) After installing nut (13) and cot-
ter pin (12), place a piece of thin
shim stock around piston and slide

piston rod and parts into cylinder
tube.

(6) When installing packing gland (20),
tighten "securely and aline slot in
gland with - tapped hole in packing
nut. Install screw (8) and lockwash-
er (9) to secure packing gland.

g. Installation.

(1) Refer to figure 7-14 and install
moldboard shift cylinder on motor
grader.

(2) Install small shield on moldbpard
and secure with screw, lockwasher
and nut.

(8) Install large shield on moldboard
and secure with four screws, lock-

Figure 7~12. Rotary valve, removal and installation,

Note. Coat all parts with oil before reassembly. washers, and flat washers.
(1) Install wiper ring (21) in packing (4) Refer to figure 7-3 and install fit-
gland (20) with V of ring fitting tings and connect tube assemblies to
on inside shoulder of gland. shift eylinder.
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..1 Screw,-cap, hex-head (2 rqr)
2 Washer, lock (2 rqr)
3 Screw, cap, hex-head, 5/16-18 x
‘7/8in. (4 rqr)
4 Wagher, lock, 5/16 in. (4 rqr)
5 Valve support ..., s
6 Screw, machine, flat-head, 3/8-16 x -
3/4 in. (2 rqr)" - - o
¢+ 7 Bolting plate o -
8. Pipe plug (2:rgr)
..~ 9 Rotary portion- .
'10 Felt washer
11 Preformed packing (3 rqr)
- 12 Valve body '

'MEC 3805-23735/7-13..

Figure 7-13. Rotary valve, exploded view.
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Figure 7-14. Moldboard shift hydraulic eylinder, removal end ingtallation.
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Lubrication fitting

Screw, cap, hex—head, 3/4-10 X
1/4 in.

Washer, lock, 3/4 in. (8)

Nut, 3/4-10 (4)

Ball cap

Ball cap

Shim

Screw, cap, hollow-head

10
11
12
13
14

16
17

Washer, lock o
Lead slug e
Setscrew

Pin, cotter-

Nut

Piston half (2)

Packing set

Preformed packing
Packing nut

Figure 7-15—Continued.

18
19
20
21
22
23
24

Bushing
Packing set
Packing gland

Wiper .

Preformed' packing @2

Pistonirod |
Cylinder tube

&
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CHAPTER 8
WHEELS, BRAKES, AND FRONT AXLE
REPAIR INSTRUCTIONS

Section |. GENERAL

8—1. General

@. The six wheels on the motor grader are
identical in most respects. Brakes for the mo-
tor grader are incorporated in the tandem
front wheels. The brake drums are part of
the wheels. The brake mechanism is mounted
on a backing plate secured fo the tandem
housing.

b. A hydraulic master ¢ylinder, operated by
a linkage from the brake pedal, supplies the
pressure to operate the self adjusting brakes.
The hydraulic fluid in the brake cylinder is
entirely separate from the hydraulic systems
used to steer.the grader and operate the mold-
board shift.

¢. The front wheels and axle have a lean-
ing feature explained earlier in the manual.
To provide steering, the front axle is attached
to spindles and drag links. The spindles and
drag links are moved through the action of
the tie rods and steering arm.

8-2. Contenis

a. This chapter contains repair instructions
for the wheels, brakes, brake system, and
front axle.

b. Included in the repair of the brake sys-
tem will be the brake linkage, master cylin-
der, tubing, and the brake assemblies.

Section Il. WHEELS AND BRAKES

8-3. General

@. The front and rear wheels are mounted
in the same manner, with the front wheels
dished to allow movement of spindles and
vibrating bar. Bearing caps on the front
wheels enclose the wheel bearings and lock-
nut. On the rear wheels the locknut is ex-
posed. The rear wheels are mounted on ta-
pered axles and have puller serew holes to aid
in removal of wheel.

b. The brake assemblies are mounted on
the tandem housings and enclosed by the rear
wheel brake drums. The brake mechanism
can be serviced without removing from the
tandem housing.

¢. Included in the brake system repair
will be the brake pedal and linkage, hydrau-
lic lines, and brake master cylinder.

8-4. Wheels

a. Removal. Refer to TM 5-3805-237-12
to remove the wheels from the motor grader
and to remove the tires from the wheels.

b. Disassembly. Partial disassembly of
the wheels is accomplished when wheels. ate
removed from the motor grader. Disassemble
the remainder of wheel components in the nu-
merical sequence as illustrated on figure 8-
1. Discard all gaskets and preformed pack-
ings after removal.

Note. The quantities listed are for éne wheel. Where
eomponents are part of the front or rear wheel only, it
will be indicated in parenthesis after the part.

¢. Cleaning. Clean all metal parts in clean-
ing compound, solvent (Spec. P-S-661) and
dry thoroughly with compressed air.

8-1
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- .Figure 8~1. Front and rear wheels, exploded view.

8-2



Nut (9 rqr, front wheel) (8 rqr, rear wheel)
Rim clamp (9 rqr, front wheel) (8 rgr, rear w‘heel)
Sexew, cap, hex—hd, 7/16-14 X 1 in. (3 rqr) (front
wheel only)
Washer, lock, 7/16 in. (3 rqr) (front wheel only)
Hub cap (front wheel only) .
Cap gasket (front wheel only) N s
Nut, lock, 5/16 in. (front wheel only) - .;'
Screw, cap, hex-head, 5/16-18 X 2 7/8 in.’
(front wheel only)
9 Naut, drilled (front wheel only)
10 Pin, cotter (rear wheel only)
11 Nut, slotted, 5/16 in, (rea:c wheel only)
12 Front wheel

oD

S

@ -3 &

Figure 8-1-—Continued,

_TM 5-3805-237-35

13 Tandem front wheel (w/brake drum)
14 Tandem rear wheel o

15 Stud (9 rar, front wheel)- (8 rqr, rear wheel)
16 Lubrication fitting (front wheel only)
17 TFelt retainer (front wheel only)

18 Roller bearing (front wheel only)

19 Outer bearing cup (front wheel only)
20 Inner bearing cup (front wheel only)
21 Tire valve

22 Wheel flange

23 Preformed packing

24 Lock ring

256 Rim base

Warning: The solvent is highly inflam-
. mable. Do not use solvent near an open flame.
d. Inspection and Repair.

(1) Inspect all parts for wear and dam-
age.

(2) Check all parts against tolerances
listed in Table 1-1. Replace. all
parts that do not conform to repair
and rebuild standards.

(8) Inspect bearing cups and surfaces
in wheels: for scoring, nicks “and
wear.

(4) Replace all worn or damaged parts

e. Reassembly. Reassemble the wheels in
reverse of numerical sequence as illustrated
on figure 8-1 and the following instructions.

"(1) Press inner and outer bearing cups

(19 and 20) into wheel until seated

in bottom of counter bore in wheel.
(2) Press felt retainer (17) into bore un-
til seated against cup. .
f. Installation. Refer to TM 5-3805-237-
. 12 to .install the wheels and to the following
instructions.

Note. The following instructions apply to the front
wheels only.

(1) Install wheel bea;rmg nut (9) and
tighten. Attach a spring scale to a
wheel stud. .Tighten nut until a pull
of 10 to 20 pounds is necessary to
turn wheel.

(2) Install screw (8) and nut (7) through
‘nut and axle. If hole in nut does not
line up with hole in axle, loosen nut
to aline holes.

(8) Refer to TM 5-3805-237-12 fo in-
stall wheel rim base and tires.

8-5," Wheel Brak‘e: Hydraulic Lines

‘¢. General. The brakes in the tandem front
wheels are actuated by deépressing the brake
pedal (fig. 8-2) in the cab. Depressing the
pedal increases the pressure in the brake mas-
ter cylinder. This pressure flows to the wheel
cylinders through brake hydraulic lines. The
lines are mounted on the frame and tandem
housings. Removal of brake lines is accom-
plished by removing the clamps and discon-
necting the lines.

'b. Removal. Remove the brake hydraulic
linés in numerical sequence as illustrated in
fzgure 8-3.

¢. Cleaning. Clean all tube assemblies in
cleaning compound, solvent (Spec. P-S-661)
and dry with compressed air. Clean hose as-
semblies with compressed air.

Warning: The solvént is highly inflam-
mable. Do not use solvent near an open flame.

d. Inspection and Repair.
(1) Inspect all tube assemblies for
cracks, bent condition, and evidence
of leakage.

(2) Inspect hose assemblies for cracks,
breaks, and' deterioration.

(3) Inspect flttlngs for cracks and dam-
aged threads,

.(4) Replace all damaged parts.
e. Installation. Refer to figure 8-8 and in-
stall the brake hydraulic lines. Refer to TM

5-3805-287-12 and fill master cylinder and
bleed: brake hydraulic system.

8-3
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MASTER - MASTER
: CYLINDER . o7 CYLINDER
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BRAKE: *: -

- HYDRAULIC-
LINES .. |

S

RIGHT SIDE L
OF FRAME T

BRAKE
4~ PEDAL

RETURN {)
"SPRING Ré }
S ' 'MEC 3805-237-35/8-2 -

Lo

LS5 .. Figure 8-2. Brake Linkage, operational view.

8=6. Brake Assembly (2) Refer to paragraph 4-2 and remove

-~k General.-. The brake assemblies are of bl
4he-expanding shoe type and are self-adjust- ¥

ing. Due to the nature of the motor grader ¢. Disassembly.
-operation the wear on the shoes must be
checked periodically. The wheel cylinders

brake assembly from tandem assem-

(1) Disassemble the brake assembly in
numerical sequencé as illustrated on

must be inspected thoroughly when brakes are ) . figure 8—4.
disassembled. . .
g..’;b;.:‘Re,mo‘va,l. Note. The brake assemblies are for the

v~ (1) Refer to paragraph 8-5 and discon-
nect tube assembly from brake as-

sembly. shoe on each brake,

left and right hand tandems. The assem-
blies differ in that the adjusting levers
and cables are connected to the rear brake



(2)

Disassemble the wheel cylinder as-
sembly in the numerical sequence as
illustrated on flgure 8-B.

* d. Cleaning.

(1)

(2)

(1)

(2)

(3)
(4)

(5)

(1)

(2)

(3)

(4)
(5)
(6)

Clean all metal parts (except brake
lining” and. cylinder cips and boots)
in cleaning compound, - solvent
(Spec. P-S-661) and dry thorough-
ly with compressed air.

Warning: The solvent is highly
inflammable. Do not use solvent near
am open: flame,

Clean- cylinder cups and boots in hy-
draulic fluid (HBA).

. Inspection and Repair.

Inspect ‘brake shoes and linings for
wear ‘and damage. Replace shoes
when lining is worn to within 1/32
to 1/16 inch of the closest rivet head.
Check springs for weak or broken
condition. Replace all defective
springs.

Inspect backing - plate for cracks,
dents and deformation.

Inspect brake wheel cylinder parts
for wear, scoring, and damage, partic-

ularly on pistons and body. Inspecf "

boots for deterioration.
Replace all damaged, worn; and de—
fective parts

. Reassembly. .

Reassemble the wheel cylinder as-
sembly in reverse of the numerical
sequence as illustrated on figure 8-
5.

Reassemble . the brake assembly in
reverse of the numerical sequence as
illustrated on figure 8-4 and the fol-
lowing instruections.

Install anchor pins (29) with the
arrows on pins peinting toward
each other. Tighten nuts (27) snug.

Note. Anchor pins must be free to rotate
for adjustment.

Cable gu;de (11) is held in place by
return spring (9).

Lubricate threads on adjusting screw
(21) and nut (23) before installing.

Install shoe: connectmg spring (24)

with hooks on spring toward bottom
of brake shoes.

(7

€))

T™M 5-3805-237-35

When installing cable (10), cable
must be in groove of cable guide and
must not be twisted or kinked.
After installing adjusting lever (13),
disengage lever, and turn adjusting
screw out until approximately six
threads are showing. Engage end of
adjusting lever with sprocket on ad-
- justing screw.

g. Installation.

(1)

[N

Refer to paragraph 4-2 and mstall
brake -assembly on tandem hoising.

- Nots. Check rear of backing plate.. The
letter R or the letter L stamped after the

number indicates right and left hand breke
assemblies.

(2) Refer to paragraph 8-5 and connect

(3)

brake hydraulic lines to the brake
assemblies.

Refer to TM 5-3805-237-12- to* fill
and bleed the brake hydraulic 'sys-
tem.

h. Adjustment.

(1)

(2)
"~ (3)

4)

(5)

(6)

(%)

Open four adjusting slot covers on
rear of backing plate as shown in

figure 8-6.

Insert an 0.010 inch thick feeler gage
in each lower adjusting slot.

‘Note. Feeler gage must be between
lining and brake drum.

Insert flat tool or serew driver in
slot in backing plate to engage
sprocket on adjusting screw (21,
fig. 8-4). .

Tighten adjusting screw by pulling
down on tool until lining produces
a slight drag on feeler gage when
gage is moved.

. Note, If adjusting screw is drawn up, oo
fight, sprocket will lock against adjusting
lever. Wheel must be removed to release
lever.,

Remove tool from slot. Tap brake
drum lightly to center brake- shoes
in drum. pae:

Insert two 0.010 inch feeler gages in

. upper adjusting slots, with feeler

-and

Kiga oy

gage between brake
drum.

Tlghten upper end of brake lining
by rotating anchor pins. Rotate right
anchor pin in a clockwise: direction,

hnmg

»8=5
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LEFT. HAND
BRAKE ASSEMBLY

L, .. |BRAKE
N MASTER
¢ CYLINDER

RIGHT HAND

BRAKE ASSEMBLY :
_ MEC 3805-237-35/8-3 ;

Figure 8-3. Brake hydraulic linss, removal iand installation.
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1 Screw, cap, hex-hd, 5/16-18 X i/2 in. (4) 10 Tube assembly, RH
2 Washer, lock, 5/16 in, (4) 11 Hose union (2)
38 Clamp (4) : 12 Nut, jam (2)
4 Serew, cap, hex-hd, 5/16-18 X 1/2in. (8) 13 Serew, cap, hex-hd, 8/8-16 )( 11/2in. (2)
b6 Washer, lock, 5/16 in. (3) 14 Nut, 3/8-16 (2)
6 Clamp (3) 15 Washer, lock, 3/8 in. (2)
7 Hose assembly (2) 16 Tee bracket
8 Tube assembly, LH 17 Axle tee
9 Tube assembly (2) .
Pigure 8-3—Continued:, -
left anchor pin in a countefélockkrise shaft beneath the cab. Thg shaft is also used
direction to move brake shoes closer = as a pivot for the clutch linkage.
to drum. ‘ b b." Removal. ‘ Remove the brake linkage in
(8) Tighten anchor pins umtil a shght " the numerical sequence as illustrated on fig-
drag is felt on feeler gages® When ure’8-17. _ .
gages are moved. ' e Cleamng C!e%;,{n all aécumulated dirt
(9) Check 0.010 inch gages in lower @‘1:13 g,:_rease tf.rom I;nRagz_Ear :
slots to insure clearance as -estab- - ?Spéi "01:" “”; epar. for wealk or broke
lished above is’ maintained. Adjust (1) Check return spring
if necessary en condition. o _
) ; t all parts of linkage for dam-
(10) After establishing correct clearances (2) i};ipec all parts ol linkage 1or
?fﬁ;:lﬁ?;zggénsatrig;z gages and ; (3) Inspeet bearings for wear and seor-
. ing.
(11) Hold iHChOI'[:l innsf in pori‘ltlﬁfsl with (4) Replace all defective, worn, or dam-
wrench on-flats of pin. Tighten an- . aged parts.
chorf pin’lock nuts to a torque of 400, e. Installatzon
" t6 440 foot- pounds o (1) Install the brake linkage in reverse of
1. Road Test . To ,:insure - complete hmng " - the numerical sequence as illustrated

contact with brake drums, run-in- brakes a8’
follows: =3

(1) Start and operate motor gra,der (TM

, _;“5—3805—237—12) )
. (2) ‘Operate motor grader-at half-throttle
in low gear. Apply brakes firmly
for approximately 10 seconds. Re-
lease brakes completely for 15 sec-
onds. Depress brake pedal and hold
for 10 more seconds and release.
Repeat application of brakes 25 to
30 times. If brakes tend to over-
heat, allow a longer t1me between
applications.
Allow brakes to cool after run-in
and adjust brakes (h above).

8-7. Brake Linkage

a. Geneml Pressure on -the brake pedal
moves a linkagé attached to the brake master
cylinder. The linkage is mpunted on a cross

(3)

(4)

* on figure 8-7.
(2) Refer to TM 5-3805-237-12 for ad-
justment of the brake linkage.

8-8. Brake Master Cylmder

a. General. Hydrauhc pressure to apply
the brakes is supphed by the master cyhnder
(fig. 8—-7) Movement of the brake. linkage
forces a piston -in the cyl,mde'r aga,ms?: are-
, burn sprmg 4n ‘the cylinder. As, the pzsﬁon
- moves in the cylmder it closes an 011 return
port, Fluid trapped in the cylinder-is. forced
out through ‘the. brake hydraulic lines:. under
-pressure. The fluid enters the center ofmt e
wheel cylinder, moving the’ two plstons out-
ward Links connected’ o the top of the brake
shoes are forced-against the shoes and the lin-
mgs ‘contact the brake drums.

“be Remioval. Refer to TM 5-8805-237-12
to remove thé master cylinder from the motor
grader.

8-7
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MEC 3805-237-35/8-4

Figure 8—j. ‘Brake assembly, exploded wiew.



Serew, cap, hex-hd, (6)
Washer, lock, (10)

Serew, cap, hex~hd, (4)
Serew, cap, hex-hd, 5/16-18 X 8/4 in. (2)
Washer, lock, 5/16 in. (2)
Wheel cylinder assembly
Adjuster spring (blue)
Front return spring (red)
Rear return spring (black)
10 Automatic adjusting cable
11 Cable guide .
12 Reinforcement plate

13 Adjusting lever

14 Pin, cotter, 5/32 X 8/4 (4)
15 Spring cup (8) . - -

W 00 -3 O U OO D

TM 5-3805~237~35

Hold~-down spring (4)

Pin (4)

Pin, cotter, 5/32 X 11/4 (2) . e
Plain pin Y
Grooved pin N
Adjust screw (RH and LH) '
Serew socket”

Pivot nut (RH and LH)

Shoe connecting spring

Rear shoe '

Front shoe -

Nut (2)

Washer, lock (2)

Anchor pin (2)

Backing plate y

Figure 8-4—Continued.

Bleeder screw
Screw-

Screw gasket

Fitting

' Fitting gasket .
Connecting link (2 rqr)
Boot retaining strap (2 rqr)
Boot (2 rqr)

Piston (2 rqr)

-Spring cup (2 rqr)

.- Return spring
Cylinder body

e -
B 4 D (D 00 =3 b U > WO DO =

: MEC 3805-237-35/8-5

Figure 8-5. Wheel cylinder assembly, exploded wiew.

¢. Disassembly. Disassemble the brake
master cylinder in the numerical sequence as
illustrated on figure 8-8.

d. Cleaning. Clean all metal parts in clean-
ing comipound, solvent (Spec. P-S-661) and
dry thoroughly with compressed air.

Warning: The solvent is highly inflam-

mable. DO NOT USE SOLVENT NEAR AN
OPEN FLAME.

e. Inspection and Repair.
(1) Inspect boot for deterioration and
damage particularly in the creases.

-~

8=9-
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Extend and retract boot by hand to (2) Refer to TM 5—3805-237—12 and fill
check flexibility. Replace boot if not master cylinder and bleed brake sys-
in serviceable condition. tem. :

(2) Inspect piston and cylinder bore for
scoring, scratches, and wear.
(3) Replace all worn, damaged, or un-
serviceable parts.
f. Rea,ssembly. Reassemble the master
eylinder in reverse of the numerical sequence
as illustrated on figiire 8-8.

(3) After mstallatlon, move push ‘rod
into master cylinder by hand. Push
rod should . move. , approximately
1/82 inch before conta;ctmg piston.
This distance is required to prevent

" “blocking of ‘the bypass port m the

g Installation. . - ‘ T cyllnder ’
(1) Refer to TM 5—3805—237-—12 and in- (4) To. adJust travel of the push rod,
o stal] the .master cylmder on the mo- " shorten ‘or léngthen:distance between -
oy grader : push rod and clevis in brake linkage.
;.
TOP OF - RIGHT . - : %
- BRAKE" .ANCHOR NOTE DIRECTION OF
) ASSEMBLY PIN : ' ARROWS ON ANCHOR

PINS.

0.010 INCH ~
FEELER GAGE,

- *BRAKE
A LINING
‘FLAT TOOL .

ADJUSTING &
COVER SLOT’

.0.010 INCH
) FEELER GAGE
) _BACKJNG

PLATE

MEC 3805:237-35/8-6 .

Figure 8-6. Brake adjustment, schematic wiew,

)
!r” B

B-IO




TM 5-3805-237-35

Screw, cap, hex-hd, 8/8-16 X 1 1/2 in.

Nut, 3/8-16

‘Washer, lock, 3/8 in,

Pedal pad

Return spring

Screw, cap, hex-hd, 5/16-18 X 2 in.

Naut, 5/16-18

Washer, lock, 5/16 in.

Angle bracket

Pin, cotter, 1/8 X 8/4 in.

Pin

Brake lever

Lubrication fitting

‘Serew, cap, hex-hd, 1/2-13 X 8 1/4 in. (2)
Washer, lock, 1/2 in, (2)
Bearing, cap

Bearing base

Shim

Sleeve bearing

Serew, cap, hex-head, 1/2-18 X 1 1/2 in. (8)
Washer, lock, 1/2 in. (8)

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
87

.38

39
40
41
42

MEC 3805-237-35/8-7

Shaft support

Shim

Pin, cotter, 1/8 X 3/4 in.
Clutch linkage lever
Shim

Washer

Pin, cotter

" Clevis pin

Nut, jam, 7/16-20 (2)
Clevis -

Cylinder rod -
Pin, cotter, 1/8 X 8/4 in.
Pin

Lever

Cross shaft

Lubrication fitting

Screw, cap, hex~hd, 8/8-16 X 8 1/2 in.
Nut, 3/8-16

-Washer, lock, 8/8 in.

Sleeve bearing
Master cylinder

Figure 8-7. Bruoke linkage, exploded view.
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14
17
" MEC 3805-237-35/8-8

1, Stop light switch : 14 Boot strap

2 Fitting 16 Push rod

8 "Screw, cap, hex-hd, 8/8-16 X 1 1/4 in. (8) 16 Boot strap

4" Nut, 3/8-16 (3) ' 17 - Boot

5.5, Washer, lock, 3/8 in. 18 Stop wire

6- -~ Fitting . 19 Piston stop

7 Gasket 20 Piston

8 _Double outlet fitting : 21 Cup retainer

9 - Gasket 22 Piston cup
107 Plug 23 Piston spring
11 . Gasket 24 Check valve
12., Filler cap , ‘ 25 Cylinder housing
13 Gasket

Figure 8-8. Brake master cylinder, exploded wiew.
8~12 ..
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Section ll.

8-9. General

a. The front axle supports the front of the
motor grader and mounts the front wheels. A
vibrating bar and front lean wheel gear as-
sembly are mounted on the axle to provide the
leaning wheel feature for guiding the motor
grader.

b. The axle is supported by the front
bolster plate in’the center and pinned to the
spindle forks on each end.

¢. The fie rods* and drag links connect the

two spindle forks to the steering gear assem-
bly.

-8-10. Tie Rods and Assoc:ated Parts

a. Bemoval.

(1) Refer to TM 5—3805—237—12 and re-
move the tie rods, steering-arm, drag

links from the motor grader. Rémiove .

“front wheels from spindles.

(2) Refer to paragraph 2-37 and remove
front lean wheel gear assembly and
vibrating bar.

(3) Place a jack or blocking beneath the

. front axle to support motor grader.

(4) Remove the remainder of parts

. from the motor grader in the numer-

.ical sequence as illustrated on fig-
“ure 8-9.

Note. Figure 8-9 illustrates parts for one
end of the motor grader front axle. The
quantities given are for both ends.

b. Cleaning. Clean all metal parts in
-cleaning compound, solvent (Spec. P-S-661)
and dry thoroughly with compressed air.

Warning: 'The solvent is highly inflam-
mable. Do not use solvent near an open flame.

e. Inspection and Repair.

(1) Inspect all parts for wear and dam-
age.

(2) Check all parts against tolerances
listed in Table 1-1. . Replace  all
parts not conforming to repair and
rebuild standards. -

(8) Inspect boot for tears, damage, and
deterioration.

(4) Replace all worn or damaged parts.

TM- 5-3805-237-35

FRONT AXLE AND ASSOCIATED PARTS

d. Installation.

(1)

(2)

(3)

" spindle,

(4)

 (5)

Install the parts in reverse of the
numerical sequence as illustrated on
figure 8-9 and the followmg in-
structions. '

Heat spindle bushmg (32) in oil to
850°F and install on lower end- of
spindle.

Install' seal washer (85) and closure
washer (84) on spindle. Heat- roller
bearing (88) to 850° and install on
Hold bearing under pres-
sure until it sets.

Install spindle, with attached parts,
in spindle fork. Install seal washer
(28) and closure washer (27). Lug
on closure washer must be on flat sur-
face on spindle. ’

Install spmdle lower bearing (25)
and sérews (23). Do not install .

* lockwashers (24) or fully hghten

(6)

(7

(8

(9)

(10)

capscrews at this time,

Install key (15) in drag link (14)
and drive drag link into spindle. Se-
cure drag link with slotted nut (13)
and cotterpin (10).

Tighten screws (28) until spindle
cannot be moved by pulling on drag
link.

Measure gap between spmdle lower
bearing (25) and spindle fork with a
feeler gage. -Count split shlms (26)
to fill the gap.

Remove lower bearing and install
correct amount of shims, lower bear-
ing, screws, and lockwashers. Tight-
en serews. Hook a sprmg'scale to
drag link and tighten screws untll a
pull of 4 to 8 pounds is requlred to
move spindle.. Tap down on: spindle
with a soft hammer to be sure bear—
ing is free. v
Install felt washer (31), spacer (30)
and roller bearing (29) on spindle-
Hole in spacer must engage dowel
pin and felt washer must fit- on-
shoulder of spacer. i

8-13.
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0o =2 O Tt G boTH

10
11
12
13
14
15
16
17
18

19+

20
21
22
23
24
25
26

s e

“~Boot o7

“'Lubrication fitting 28
Screw, cap, hex-head, 1/2-12 X 3 in. () 29
Nut, 1/2-13 (b) 30
Washer, lock, 1/2 in. (10) 31
Shim 32
Nut, jam 1 1/4 (2) 33
Washer, lock, 1 1/4 in. (2) ' 34
Tie rod end (2) 35
Pin, cotter, 1/8 X 1 1/2 in, (4) 36
Slotted nut (2) 37
Washer (2) ) 38
Slotted nut (2) 39
Drag link (2) 40
Key (2) 41
Bushing 42
Nut, 1/2 X 13 (4) 43
Washer, lock, 1/2 in. (4) 44
Pin (4) 45
"Swivel block (2) 46
Lubrication fitting (2) 47
Tie rod, w/yoke (2) 48
Serew, cap, hex-head, 3/8-16 X 1 8/8 in. (12) 49
Washer, lock, 3/8 in. (12) 50
Spindle lower bearmg (2) 51
Shim

814
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MEC 3805-737-35/89

Closure washer (2)

Seal washer (2)

Roller bearing (2)
Spacer (2)

Felt washer (2)
Bushing (2)

Roller bearing (2)
Closure washer (2)
Seal washer (2)

Dowel pin (2)

Spindle (2)

Pin, cotter, 3/8 X 21/2in. (2)
Slotted nut (2)

Serew, cap, hex-head, 3/8-16 X 1 1/2 in, (2)
Nut, 3/8-16 (2)
Washer, lock, 3/8 in. (4)
Lubrication fitting (2)
Spindle fork pin (2)
Lubricating fitting
Fork upper bushing (4)
Fork lower bushing (4)
Bearing cup (2)
Spindle fork (2)

Pin (4)

Socket (2)

Figure 8-9. Tie rods, drag links, and spindle forks, exploded wiew.



(11) Refer te:TM 5-3805-237-12 and in-
stall fie rods and steermg arm on
grader. '

Warning:

TM 5-3805-m37-35

The solvent is highly inflam-

mable. Do not use solvent near an open flame.

¢. Inspection and Repuair.

(12) ?;f:‘;' ;gaga;iiz?pge f;sgs:eﬁgog‘s;ig (1) Inmspect all parts for wear and dam-
_ age.
(18) ggfiih?f#'?;/lr g_l_ls 823{513237—12 an d ine (2) Inspect working surfaces of links and

stall whéels on grader. Pack bear-
: 1ngs and spmdle with wheel bear-
-~ ing grease -(WB) before installation.

8-11. Front Axle

a. Remowal.

(1) Refer to TM 5-3805-287-12 and re-
move front wheels, tie rods, and
drag links. .

(2) Refer to paragraph 2-37 and remove
the vibrating bar and front lean
wheel gear assembly.

(3) Refer to paragraph 8-10 and remove
the spindle forks.

(4)" Support-the grader frame and bolster
plate with the moldboard or jacks
and blocking.

(5) Remove the front axle in the numeri-
cal sequence as illustrated on figure

- 8-10, Jtems

. moved with the vibrating bar.

1 through 381 were re- -

3)
(4)

pins for scoring and wear.

Check all threads for serviceability.
Replace all worn, damaged, or un-
serviceable parts.

d. Installation.

(1)

. merical

* " between

@)
3)

(4)

Install front axle bushings, tube,
bolster pin and front axle on the
motor grader in reverse of the nu-
sequence as illustrated on
figure 8-10. Install one shim (88)
axle and front bolster
plate. Install remaining shims. (87)
between axle and rear bolster .plate.
Refer to paragraph .8-10 and install
the spindle forks.

Refer to paragraph 2-37 and install
the " vibrating bar and front lean
wheel gear assembly.

Refer to TM 5-3805-237-12 and
install the tie rods; s‘ceermg arm,
drag links, and front ‘wheels on the
motor grader.

b. Cleaning. Clean all parts in cleaning
compound, solvent (Speec. P-S-661) and dry
thoroughly with -compressed air.

e. Adjustment. Refer to TM 5-8805-237—
12 and adjust the caster and camber of the
front wheels.
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Lubrication fitting (2)

Pin, cotter, 3/16 X 2 1/4 in.

Nut, slotted, 1/2-13

Shoulder bolt

Lock nut

Vibrating link

Serew, cap, hex—hd, 8/4-10 X 4 in. (2)
Washer, lock, 8/4 in. (2)

Anchor bracket

Shim

Lubrication fitting

Screw, cap, hex-hd, 8/8-16 X 1 1/2 in. (2)
Nut, 3/8-16 (2)

Washer, lock, 3/8 in. (2)

Pin, cotter,5/32 X 1 1/2 in. (2)

Nut, slotted, 3/4-16 (2)

Washer, flat, 3/4 (4)

Vibrating bar pin (2)

- Naut, 3/4-10

Washer, lock 8/4
Scerew, cap, hex-hd, 8/4-10 X 2 in.

MEC 3805-237-35/8~10; .

Washer, lock, 8/4 in.
Shim
Stud

Gear rack

Vibrating bar

Screw, cap, hex-hd (4)

Nut, tapered (4)

Nut, anchor

Washer, lock

Serew, anchor

Screw, cap, hex-hd, 1/2-13 X 1in.
Washer, lock, 1/2 in.

Lubrication fitting (2)

Bolster Pin :

Shim

Shim

Tube

Bushing (2)

Front axle

Screw, cap, hex-hd, 1/2-13 X 3.1/4 in.
Washer, lock, 1/2 in.

Figure 8-10. Front axle and vibrating bar, exploded view.
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CHAPTER 9

FRAME UNIT COMPONENT REPAIR INSTRUCTI' ONS

\

Section . CONTROL SHAFTS

9-1. General

a. The basic support for the motor grader
is the Y shaped frame. Most of the compo-
nents are mounted to, and supported by the
frame. Special provisions in the frame con-
struction permit installation of the operating
parts and allow mboldboard movements
through pivot points built into the frame.

b. The components covered in:-this section
include the control shafts; with:the exception
of the steering control sHa#ft, the scarifier,
moldboard, moldboard circle, and the draw-
bar.

-

9-2. Control Shafts

‘a.~ Remowval.

(1) Remove the lateral shift control
shaft in the numbs¥ical sequence as
illustrated in figure 9-1.

Remove the moldboard lift control
shafts in the numerical sequence as
illustrated in figure 9—2;

Note. The quantities given are for one

¢ontrol shaft. Repedat for second shaft.

Remove the circle reverse comtrol
shaft in the numericil- sequence as
illustrated on figure 9-38:

Remove the secapifier lift control
shaft in the numérical sequence as
illustrated on figure 9—4.

Remove the front lean wheel control
shaft in the numerical sequence as il-
lustrated on figure 9-5.

(2)

(3)

(4)

(5)

b. Cleanirng. Clea'n all metal parts in clean-
ing compownd, solviant (Spec. P—S—661) and
dry thoroughly wit:h compressed air.

Warningi: The solvent is highly inflam-
mable. Do not use solvent near an open flame:

e. Inspection arrd Repair.

(1) Imspect ‘shafts for bent condition an

A

damage.,

(2) Gheck a;ll universal joints for go o
cdnditi on and proper operation.

(8) Irilspec t bearings and bearing ¢ Aps
f})r vwrear and evidence of bindir g

(4) Siraighten bent shafts, if possﬂ)l e.".

(5) Replace all worn or damaged p‘ arts
Rep lace universal joints which de
not - operate properly.

d. Installa tion.

(1) Ins.tall the front lean wheel c ontrol
sh:aft in reverse of the numerir 5] go.
qu jence as illustrated on figur e 9_5,

(2) Irjstall the scarifier lift contre | ghaft
i1 /1 reverse of the numerical 8 4gyence
£ls illustrated on figure 9-4. oo

(8) Install the circle reverse: control
‘shaft in reverse of the numi srical se-
~quence as illustrated on fj gure 9-
3. ;

(4). Install the moldboard lift L control
shaft in reverse of the nwr  payjea] ge-
quence as illustrated on.  figure 9-

2. . .
Install the lateral shift cc
in reverse of the numeric
as illustrated on figure §

i

(5)

-1,

»trol shaft
;al sequence
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TM '5=3805-237~35

Pin B .

Screw, cap, hex-head, 7/1€-20 x 1-3/4 in,

- Nut, lock, 7/16-20
Retaining ring (8 rqr)
Needle bearing (8 rqr’)
Journal (2 rqr) .
Yoke (pinned) '
Yoke, w/shaft ‘
Key, woodruff
Yoke, w/shaft
Yoke (clamp)

O WWE-a®Wh N

e

[

Figure 9-1. _1.ateral ishift control shaﬂ, e;:plaéé;i mew _': )

o B A T o S T At v 1 7 iats T amer s




TM: 5-3805-237-35 . .

1 Pin e 10 Yoke (pinned)

2 Screw, cap, hex-head, 3/8-16 11 Yoke (clamp).
X 2 in. (2 rqr) 12 Key, woodruff
3 Washer, lock, 3/8 in. (2 rqr) 13 Yoke, w/shaft
4 Bearing cap 14 Lubrication fitting
5 Screw, cap, hex-head, 7/16-20 15 Bearing
© x1-3/4in. (3 rqr) 16 Yoke
6 Nut, 7/16-20 (2 rqr) 17 Key, woodruff
7 Retaining ring (12 rqr) 18 Yoke, w/shaft
8 Needle bearing (12 rqr) 19 Yoke (clamp)

9 Journal (3 - :
ournal (3 rqr) MEC 3805-237-38/9-2 -

Figure 9-2. Moldboard lift control shaft, exploded view.




TM 5-3805-237-35

1 Pin ) 10 Yoke (pinned)
2 Screw, cap, hex-head, 3/8-18 11 Yoke (clamp) (3 rqr) -

X2 in. (4 rqr) ' 12 Yoke (clamp) (square shaft)

3 Washer, lock, 3/8 in. (2 rqr) . 13 Key, woodruff (2 rqr)

4 Bearing cap (2 rqr) - : 14 Lubrication fitting (2 rqr)

5 Screw, cap, hex-head, 7/16-20 15 Bearing (2 rqr)
x 1-3/4 in. (4 rqr) : 16 Yoke, w/shaft

6 Nut, lock, 7/16-20 (4 rqr) 17 Yoke, w/shaft

7 Retaining ring (16 rqr) 18 Lubrication filting

8 Needle bearing (16 rqr) 19 Yoke, w/square shaft

9 -Journal (4 rqr) 20 Square shaft

- MEC 3805-237-35/9-3

Figure 9-3. Circle reverse control shaft, exploded view.
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1 Pin 9 Lubrication fitting.

2 Retaining ring (12 rqr) 10 Bearing .

3 Needle bearing (12 rqr) 11 Yoke, w/shaft

4 Journal (3 rqr) 12 Screw,.cap, hex-head, 7/16-20
5 Yoke (pinned) x 1-3/4 in. (2 rqr)

6 Slip yoke .13 Nut, lock, 7/16-20 (2 rqr)

T Keys, woodruff 14 Key, woodruff (2 rqr)

8 Yoke, w/shaft 15 Yoke (clamp) (2 rqr)

MEC 3805~237-35/9-+

Ry

Pigure 9~4. Soarifier lift control shaft, ewploded visw,

9-5
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1 Serew, cap, hex-head, 3/8-16
x 2 in. (6 rqr)

2 Washer, lock, 3/8-18

3 Bearing cap

4 Retaining ring (20 rqr)

5 Needle bearing (20 rqr)

8 Journal (5 rqr)

7 Pin

8 Screw, cap, hex-head, 7/16-20 x

‘ 1-3/4 in., (5 rqr)
9 Nut, lock, 7/16-20 (5 rqr)

10 Yoke (pinned) .
11 Yoke (clamp) (4 rqr)
12 Key, woodruff (3 rqr)
13 Yoke, w/shaft

14 Lubrication fitting (3 rqr)
15 Bearing (3 rqr)

16 Yoke, w/shaft

17 Yoke, w/shaft

18 Yoke, w/square shaft
19 Yoke {clamp) (square)
20 Square shaft

MEC 3805-237-35/9-5

Pigure 9-5. Front lean wheel control shaft, exploded view.

Section Il. MOLDBOARD

9-3. General

a. The primary operation of the motor
grader is grading with the moldboard. The
moldboard can be set at almost any angle to

9-6

the frame and can be lifted up on either side
to perform bank sloping.

b. The moldboard is equipped with a blade
and boots that ean be replaced. They are the
wear points on the moldboard and will require




periodic inspection to determine their service-

ability.

9—4. Moldboard
a. Removal,

(1)
(2)

(3)

(4)

(5)

Refer to paragraph 7-23 and re-
move the moldboard shift eylinder.
Remove the moldboard in the nu-
merical sequence a8 illugtrated on
figure 9-6.

Place blocks to support moldboard.
Remove two nuts (1), two locks (2),
two cotter pins (8) and two nuts (4).
Operate motor grader (TM 5-3805—
287-12) and raise moldboard slight-
ly to disengage tilt plates (5 and 6)
from moldboard cirele.

Note. Cut welds to free pivot bolts (7)
and piteh adjusting bolts (8) from mold-
board cirele and ‘pry tilt plates away from
circle.

Move motor grader to the rear to
free moldboard.

(6) Slide tilt plates™ from moldboard
slide bar.
(7) Remove blades and boots from
moldboard.
b. Cleaning. Clean all dirt, mud, and de-
bris from moldboard parts.

TM 5-3805-237-35

¢. Inspection and Repair,
(1) Inspect boots and blades for wear,

(2)

(3)

(4)

cracks, mutilation, and other
age.

Inspeet moldboard slides and cylinder
ball for wear and damage that could
cause restriction to movement.
Inspect moldboard for cracks and
damage, paying particular attention
to the areas around the plow bolt
holes.

Inspect tilt plates for cracks and
damage. Check locking teeth for
chipping and broken teeth. Check
ball on right hand tilt plate for any
damage that might restriet eylinder
movement.

dam-

d. Installation.

(1)

(2)

(3)
(4)

Install the moldboard and compo-
nents in reverse of the numerical se-
quence as illustrated on figure 9-6.
After installation of tilt plates, weld
pivot bolts and pitch adjusting bolts
to moldboard circle. Weld only in
one spot to secure bolts.

Refer to paragraph 7-23 and install
moldboard cylinder.

Refer to TM 5-3805-237-12 to ad-
just pitch of moldboard.

97
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'MEC 3805-237-35/9-6

Nut (2) 10 Plow bolt (14)-

1

2 Adjustment lock (2) ' 11 Plow bolt (2)

3 Pin, cotter, 8/16 %X 2 1/2in, (2) 12 Nut (16)

4 Nut, slotted, 1 1/2-6 (2) 13 Blade (2)

5 Tilt plate, RH 14 Plow bolt, 3/4-10 X 2 1/4 in. (8)
€ Tilt plate, LH . 15 Nut, 3/4-10 (8) -

7 Pivot bolt (2) 16 Boot (2) ’

8 Pitch adjusting bolt (2) ‘ 17 Moldboard

9 Lubrication fitting (2) 18 Moldboard circle

Figure 9-6. Moldboard and tilt plates, exploded view.
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Section Ill. MOLDBOARD CIRCLE AND DRAWBAR

9-5. General

a. The moldboard circle supports the
moldboard and is mounted below the draw-
bar. Three sets of adjusting and wear plates
mount the circle on the drawbar. The lower
portion of the circle is a large ring gear with
teeth matching the circle reverse gear assem-
bly drive gear.

b. The drawbar is supported by the mold—-
board lift and lateral shift links at the rear
and a ball and socket arrangement into the
frame at the front. Rotation of the drawbar
in this ball and socket" allows tlltmg of the
blade. -

9-6. Moldboard Circle and Drawbar

a. Removal.

(1) Refer to paragraph 2-35 and ‘remove
the circle reverse\ transfer housing
and circle reverse gear assembly

(2) Refer to paragraph 7-22 and remove

the rotary valve, tubing, and h’oses‘

from drawbar.

(3) Refer to paragraph 9-4 and. remove
the moldboard.

(4) Attach a suitable hoist or place a
dolly under .the moldboard’ -circle.
Refer to figure 9-7 and remove wear
plates, adjusting plates, and retain-
ing plate from. drawbar and circle
and remove moldboard circle.

(5)

circle and refer to TM 5-3805-237-

12 and remove the moldboard lift

and shift links..

Support the front of the drawbar

and remove ball and socket mount-

ing bolts as shown' in figure 9-8.
. (7) Using a suitable hoist or dolly re-

move drawbar from motor grader.
b. Disassembly. Disassemble remainder of
drawbar and circle parts in the numerical se-
quence as illustrated in figure 9-9. Disassem-
ble the moldboard shift and lift -links in the

numerical sequence as illustrated on figure 9-

10.

(6)

¢. Cleaning. Clean all metal parts in clean-

ing .compound, solvent (Spec. P-S-661) and
dry thoroughly with compressed air.

Place supports under the moldboard

Warning: . The solvent is highly inflam-
mable. Do not use solvent near an open flame.

d. Inspection amd Repair,

(1) Inspect moldboard circle for worn
or broken gear teeth.

(2) Inspect wear plates and retaining
plates for excessive wear.

(8) Imspect drawbar ball and link balls
for wear or elongation.

(4) Inspect link bearing caps for wear
and multilation.

(5). Replace all worn, damaged, muti-
lated or elongated parts.

Note. Wear plates and retaining plates
can be reversed to provide new wearing
surfaces.

e. Reassembly.

(1) Reassemble the lift and lateral shift

links as far as necessary in reverse
of the numerical sequence as illus-
trated on figure 9-10.
Reassemble the drawbar and mold-
"board circle in reverse of the numer-
ical sequence as xllustrated on fig-
ure 9-9.

" f. Instollotion.

(1) Use a hoist or dolly and install draw-
bar' in position and refer .to flgure
9-8 and install the drawbar ball and
socket.

(2) Use a hoist or dolly and place mold-
board circle in position and refer to
figure 9-7 and install the moldboard
circle,

(3) Refer to paragraph 9—4 and install
the moldboard.

(4) Refer to paragraph 7-22 and install
the rotary valve, tubing, and hoses.

(5) Refer to paragraph 2-35 and install
the circle reverse gear assembly and
transfer housing.

(6) Refer to TM 5-8805-287-12 and in-
stall the moldboard hft and lateral
shift links.

g. -Adyustmentu For proper operation and
a rndinimum of wear on the plates, the wear
and retaining plates can be adjusted through

(2)

9-9
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Figure 9-7. Moldboard circle, removal and installation.
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MEC 3805-237-35/9-8

Figure 9-8, Drawbar ball and socket, removal and installution.
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_ MEC 3805-237-35/9-9..
Figure 9-9. Drawbariand moldboard circle, exploded view.
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1 Pin, cotter, 5/32 X 11/2in. (8)
2 Nut, slotted, special (8)
3 Washer, flat 7/8 in. (8)
-4 Serew, cap, hex-head, drilled (3)
5 Retaining plate
6 Shim
7 Adjusting plate
8 Wear plate
9 Nut, jam, 5/8-11 (8)
10 Washer, lock, 5/8 in. (3)
11 Nut, 5/8-11 (8)
12 Wedge (8) .
13 Wedge (8)
14 Screw, dap, hex—head, B/8-11 X 4'in. (3)
16 Pin, cotter, 5/82 X 1 1/2in. (6) )
16 Nut, slotted, special (6)

17
18
19
20
21
22
23
24
25

- 26

27
28

29

30
31

T™ 5-3805-237-35

Washer, flat, 7/8 in, (8)

Screw, cap, hex~head, drilled (6)
Retaining plate (2)

Shim

Adjusting plate (2)

Wear plate (2)

Moldboard circle

Lock wire (2) =
Screw, cap, hex-head, dnlled (4)
Pin, cotter, 5/16 %X 2 1/2 in.
Nut, slotted, 11/2-12 B
Drawbar ball ’
Drawball bearing cap

Shims .

Drawbar

© Figure 9-9—Continued.

the use of the shims. Clearance must be main-

tained between the upper or wear plate and
the top of the moldboard cirele flange.

(1)

@)

(3)

(4)

Refer to TM 5-3805-237-12 to op-
erate the moto;‘ ader and raise the
moldboard -clear ¥ of tHe" ground with

“ithe moldboard circle in a howizontal

position.

Check clearance between wear plate

and top of the flange. Vertical clear-

ance should be 1/16 inch at all three
pomts

If . clearance ‘is not- 1]16 inch, lower
moldboard to the ground and re-
move retaining- plate’ (fig. 9-7). Add
or remove shuns between lower or
retaining plate arid adjusting plate

-to provide . requlred clearance.

Note. When it is miposable to achieve
this' clearance by removmg shims, “reverse
position of retalmng plate (pla:f;e unworn
side against circle) and. add sh:.ms as neces-

sary to.provide clearance.

‘Install plates (fig. 9—7) and ad;;ust

for. horfizontal clearance. This can be
adjusted with the wedges (fig. 9-7).
In adjusting for horizontal clear-

. ance, the mesh of the ring gear with
" the drive gear must be also adjusted.

(5).

Set the adjusting plates (fig. 9-7)
at ‘all three points so the circle can
be rotated.

R e R SR

(6) Note point at which drive

gear
meshes deepest with ring gear.
Loosen jamnut (fig. 9-7) on front
and left adjusting plates. Move
wedges with adjusting nut until ad-
justing plates contact the circle.
Check clearance between drive gear
tooth and ring gear. Minimum clear-

" ance is 8/16 inch between the top of

(N

(8)

(9

(10)

U s WL I

the drive gear tooth and the bottom
of the tooth in the ring gear.

Use a 3/16 inch rod with two right
angle bends. Place one end of rod
at top of teeth and other end at bot-
tom. ~Adjust plates by moving
wedges to obfain this clearance (fig.
9-11).

Check clearance between ring gear
teeth and left side of circle reverse
gear assembly (fig. 9-11). This
clearance must be at least 1/8 inch.

This adjustment is accomplished -
with the two rear adjusting plates.
Loosen the wedges on the right rear
block. Tighten wedges on left nrear
block to push circle out. Check ad-
justment and tighten wedge jam
nuts. '

Check clearance between top or drive
gear tooth and bottom of ring gear
tooth. If adjustment has changed,
adjust with front and left plates as

in (6) above to get this clearance.

9-13
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1 Serew, cap, hex-head, 3/4-10 X 3 1/4 (2) 16 Screw, cap, hex—head, 3/4--10 X 3 1/4 (8)

2 Washer, lock, 3/4 in. (4) 17 Washer, lock, 3/4 in, (16)

38 Nut, 3/4-10 (2) 18 Nut, 8/4-10 (8) .

4 Lubricating fitting 19 Lubricating fitting (4) N

b Bearing cap 20 Bearing cap (4) .

6 Shim : 21 Shim .

7 Secrew, cap, hex-head (2) 22 Screw, cap, hex-head, 5,/8-11X 4 in. (2)

8 Washer, lock, 5/8 in. (2) 23 Nut, 5/8-11 (2) .

9 Lubricating fitting 24 Washer, lock, 5/8 in. (4} N
10 Bearing cap 25 Pin, cotter, 1/8 X 1 1/2 in. (2) '
11  Shim 26 Pin = :
12 Pin, cotter, 1/8 X 1 1/21in. 27 Adjusting tube .

13 Pin 28 Adjusting link (RH and LH)
14 Lateral tube 29 Drawbar: '

16 Adjusting link .
Figure 9—10—-—C"ontinued.“

ADJUSTING

RETAINING
PLATE

CIRCLE REVERSE
D GEAR ASSEMBLY
HOUSING

) CLEARANCE
—~ MUST BE
~ 1/8 INCH
CLEARANCE MUST BE

" MINIMUM 3/16 INCH TO
- MAXIMUM 3/8 INCH
"BETWEEN TOP OF EACH -
DRIVE GEAR TOOTH AND
THE BOTTOM OF RING
GEAR TOOTH.

RING GEAR

© MEC 3805-237-35/9-11

Figure 9-11. Adjusting rn.oldboard cirele gears.
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Caution: The clearance between
t'he top of the drive gear tooth and
.the bottomr: of the ring gear tooth

. must be 3/16 inch minimum to 3/8
inch maxiniura. Do not operate mold-

board circle under load when clear-
ance is more than 3/8 inch. Damage
to circle reverse gear assembly could
result,

Tighten all wedge nuts and plate
mounting nuts securely.

(11)

Section IV. SCARIFIER

9-7'. General

a. The scarifier teeth are mounted in the
secarifier block. The teeth provide the work-
ing portion of the scarifier. Because of the
nature of the work. performed in scarifying op-
erations the teeth sxre replaceable,

b. The scarifier block is mounted on two
drawbars which are pinmed to the grader
frame. A series >f holes in the block allow
adjustment of the sicarifier angle to adjust depth'
and degree of cut during operation. Two balls,
attached to the diawbar, are connected to the
scarifier lift links. The two links, in turn are
connected to the ~swo lift arms of the scarifier
gear assembly.

© 9-9. Scarifier and Lift Links

a. Removal. Remove the secarifier and lift

links in the numerical sequence as illustrated
on figure 9-12.

2-16

b. Cleaning. Clean dirt and debris from
scarifier parts with water.
¢. Inspection and Repair.

(1) Inspect all parts for wear and dam- -

age. S .

(2) Inspect bolts and pins for damaged
threads, binding, and mutilation.

(3) Inspect bearing caps and scarifier
ball for evidence of wear and scor-~
ing.

(4) Replace all worn, damaged, or mu-
tilated parts.

d. Installation. .

(1) Install scarifier and lift links in re-
verse of the numerical sequence as
illustrated on figure 9-12.

(2) Torque nuts on scarifier lift balls to
1,500 foot pounds.

(8) Install 1ift link bearing caps with

: proper amount of shims to allow

links to move freely without bind-
ing.

-

PantneN






TM.5-3805-237-35

9irg

{MEC 3605-237-35/9-121

Figure 9—12. : Scarifier block ‘and ¥ft links, exploded view. .
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Secarifier tooth (11)

Lock wedge (11)

Shank (11) )
Serew, cap, hex-head, 5/8-11 X 2 8/4 in. (8)
Nut, 5/8-11 (8)

Washer, lock, 5/8 in. (16)

Lubrication fitting (4) S
Bearing cap (2)

Bearing cap (2)

Shim

Shim

Lift link (2)

‘Nut, 1 1/4 (2)

Bolt, spceial (2)

TM 5-3805-237-35

Washer, lock (2)

Nut, 1 1/8 (2)

Bolt, special (2)

Washer, lock (2)

Secarifier block

Nut, 1 1/2 (2)

Wacgher, lock (2)

Scarifier lift ball (2) )
Serew, cap, hex-head, 5/8-11 X 4 1/4 in. (2)
Nut, 5/8-11 (2)

Washer, lock, 5/8 in, (4)

Drawbar pin_

Drawbar, RH

Drawbar, LH

Figure 9-12—Continued.
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CHAPTER 10
CLUTCH ASSEMBLY AND SHAFTS REPAIR lNSTRUCTIONS T

Section .

10-1. Déécripiion

a. The olutoh assem’bly ls connec:bed to ‘the
engine flywheel. A’ clutch housing encloses
the clutch brake and clutch and provides a
support for the clitch shaft and linkage. The
clutch assembly is a 16 inch, single dlsk
spring-loaded type.

b. Depressing the clutch pedal will oper-
ate the clutch linkage, disengage: the cluteh;
and apply the clutch brake. Thé-brake is
designed to stop operation of the transmission
and allow smoother shifting operations and
less clashing of the gears.

Section H,

10—3 Power Conirol Box Propeller Shaft

a. Removdl.

(1) Refer to paragraph 2-38 and remove
the power control box and vertical
" drive housing from the motor
grader.

(2) Refer to figure 10-1 and remove the

" propeller shaft from the motor
" grader.

b. Disassembly. Disassemble the propeller
shaft and bearing retainer in the numerical se-.
quence as illustrated on figure 10-2.

¢. Cleaning. Clean all metal parts in clean-
ing compound, solvent (Spec. P—S—Bel) and
dry thoroughly with ‘compresséd air.

Warnmg' ~ The. solvent is hlghly inflam-
mable. Do not use solvent near an open flame,

d. Inspection and Repair.

(1) Inspeet all parts for wear and dam-
age.

1(2) Inspect splmes on yoke and couphng-s
for damaged or broken splmes

GENERAL’
10-2. Shafts

a. A propeller shaft, connected directly - ’co
the ﬂywheel leads” through the' hollow trans-
mission drive shaft, through the transmlssmn
shaft to - the shear bolt coupling. From the
coupling the shaft is connected to ‘the power
control box vertical drive housing. . This shaft
provides power to the power control box ver-
tical drive housing and the power control box
whenever the engine is operating,

b. The fransmission drive shaft is con-
nected by universal joints to the clutch shaft
and upper transmission shaft.

SHAFTS

Inspect couplings in vieinity of shear
bolt for chacks and damage.

(8) Inspect universal joint bearings and
journals for damage.

(4) Inspect splines and threads on long
shaft for damage.

(5) Replace all worn or damaged parts.

e. Reass’em’biy. Reassemble the propeller
shaft as far as necessary in the reverse of the
numerical sequence as illustrated on figure
10-2. e

f. Installatzon

(1) Refer to figure 10-1. and mstall the
propeller  shaft and bearing retam—
er. Long shaft must extend: through
transmission and clutch shaft and en-
gage splines in coupling (41, flg'
10-2) mounted on flywheel !

Note. After installing beanng rétainer

and shaft, use a lead hammer and tap. end
of shaft sharply to seat splines in coupling:

10-1
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3805

Figure 10-1. Power control box propeller shaft, removal and installation.

(2) Refer to paragraph 238 and install

the power control box and vertical
drive housing ‘on_the motor grader.

10-4. Transmission Drive Shaft
a. Removal.

(1)

(2)
(3)

102

‘merical sequence as illustrated

Refer to paragraph 2-31 and remove
the engine and clutch from the mo-
tor grader.

Refer to figure 2-9 and remove the
universal joint from the clutch shaft.
Remove and disassemble the re-
mainder of the drive shaft in the nu-

on
figure 10-3, - 8

b. Cleaning. Clean all metal parts in clean-
ing compound, solvent (Speec. P-S-661) and
dry thoroughly with compressed air.

Warning :

The solvent is highly inflam-

mable. Do not use solvent near an open flame,

¢. Inspection and Repuair.

(1)

Inspect universal joints for damage
and proper operation.

Inspect splined yokes for damage to
splines and connecting members.

Inspect faces of transmission and
clutch shafts for damage.

Replace all worn or damaged parts.
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d Installation.

(1) Assemble and install the transmisgion .
drive shaft on the ’transmwsxofn in re-
verse of the numerical sequence as’ the engine and clutch in ’che mot;
illustrated on figure 10-3. grader. ; ) :
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Figure 10-2. Propeller shaft and bearing retainer, ewbloded view.

MEC 3805-237-35/10-2;
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Shear bolt

Washer, lock, 3/16 in.
Nut, 3/16-18

Coupling, w/shaft
Screw, cap, hex-head (8)
Lock plate (4). -

Nut, shaft

Washer, lock

Wagher, flat

Key, woodruff

Screw, cap, hex-head, 3/8-16 X 2 in. (5)
Washer, lock, 3/8 in. ()
Lubrication fitting
Relief fitting

Retaining ring

ST87 bearing

Retaining ring

0il seal

Bearing retainer
Retainer gasket

Long drive shaft

22 Retaining ring -

23 Coupling flange

24 Cap bearing (4) R
25 Washer, cork (8)

26 Dust shield (8)

27 Retaiining ring (4)

28 Besring (4)

29 Journal (2)

80 TUniversal yoke

31 Tube, w/yokes

32 Bushing (2)

33 Lubrication fitting

34 Yoke, w/splines

35 Screw, cap, hex-head, 3/8-16. X 1 8/4 in. (6)
36 Retaining ring

37 Ball bearing

32 PFelt washer

39 TUniversal coupling

40 Retaining ring

41 Coupling (on flywheel)

Figure 10~-2—Continued.
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s3n) e

RANSMISSION

1

o
i

1 Screw, cap hex-head (8)
2" Washer, lock (8)
8 Cap, bearing (4)
4 -Washer, cork (4)
b Dust shield (4)
6 Journal

7 O1il ring.

8 fLubricaticm fitting

MEC 3805-237-35/10-3

9 TUniversal yoke
10 Screw, cap, hex-head (8)
11 Washer, lock (8)
12 Cap, bearing (4)
13" Washer, cork (4)
14 Dust shield (4)
16 Journal
16 Yoke, w/splined stub

Figure 10-3. Transmission drive shaft, exploded view.

[

Section {ll. CLUTCH LINKAGE AND BRAKE HOUSING

10=5.: Clutch Linkage

a. Remioval.
“= (1)” Remove the clutch linkage in the nu-

wl T

“ "+ merical sequence as illustrated on

W figure 10-4.

(2) Refer to paragraph 8-7 to remove

~'" ! brake linkage and ‘remove brake

- lever (47, fig. 10-4) from brake

_ shaft.

9 Cleaning. Clean all parts in cleaning
cotipound, solvent (Spec. P-S-661) and dry
thoroughly with compressed air.

Warning: The solvent is highly inflam-
mable. Do not use solvent near an open flame.

¢. Inspection and Repair.

(1) Inspect all parts for wear and dam-
age. :

(2) Inspect ball joints for wear and out
of round condition. Check ball
joints and swivel for proper opera-
tion,

10262,

(3) Inspect springs for weak or broken
condition. o '

(4) Replace all worn, damaged, or de-
fective parts. oo

d. Installation.

(1) Install bushings (52, fig. 10-4) in
clutch lever (53) and refer to. para-
graph 8-7 to install clutch lever on
brake shaft.

(2) Install clutch and clutch brake link-
age in the réverse of the numerical

sequence as illustrated on figure
10-4.

10-6. Clutch Brake and Clutch Housing
a. Removal.

(1) Refer to paragraph 10-5 and discon-
nect the clutch linkage from the
¢lutch shaft. '




(2) Refer to paragraph 2-32 and remove
the clutch housing and brake from
the clutch assembly and engine.

b. Disassembly. Disassemble the clutch
brakeand -housing in the numerical sequence
ag illustrated’ on. flgure 10-5.

¢. Cleaning. Glean all metal parts in clean-
ing comporund solvent (Spec. P—S—662) ‘and
dry thoroughly with compressed air. -

Warning:. The solvent is “highly ‘inflam-
mable. Do not use: solvent near an opern flamé,

d. Inspection= cmd Repair,

1) Inspect all’ parts for wear and dam-
g i

2) Inspect brake lmmg for wear and

damage. Inspect brake drum for
wear and scoring. Repair drum if
‘possiblét by~ grinding braking sur-
face. Replace shoes when lining is

worn to within 1/32 to 1/16 mch of -

the closest rivet head.

Inspect splines, mating surfaces,
and threads of clutch shaﬁ for wear
and damage. e

(3)

4)
for serviceability. -Inspect
surface of sleeve support .
scratches, dents, and scoring.

(5) Replace all worn.or damaged-parts, ..
cluteh
brake and housmg' injreverse of the numerical-

e. Reassembly. Reassemble the
sequence as illustrated on figure. 10-5 and the
followmg m?s’cructlons S
Note Do not install 1nspe|dblon plate (48) on clutch
housing until after housing is installed on engine.

(1) Press oil seal (44) in brake  hous-
ing (45) with lip of seal toward ball
bearmg (43)

(2) Insﬁall bearing. and- retaining ring
(42) 'in housing and press oil seal
(41) in housing Wlth lip of seal

e toward ball bearmg

Inspect release sleeve and bearmg
gliding-
for .

(3)

4)

(5)

T™M 5-3805-237-35,

Install cluteh shaft (40) in brake
housing, with lips of oil seals flrm-
ly seated-against- shoulders on ‘shatt.
Install brake drum (39). on. - shaft
with short sphne in drum in wide
slot on shaft. Tap drum unt1l firm-
ly seated. S

Install tab Washer (38) on shaf\t with

tabs pointing. away from brake' drum

* ¥ Install round nut’ (37) on shaft with

(6)

(7

taper of nut toward Wa.sher Tighten
nut securely and bend tabs on wash-
er into slots on nut..

After assembling: brake housing, ad-
just cam lock as shown on figure 10—
6. - =

When installing clutch operating
shaft (15) through shifter fork (16)
check position of slots in shifter
forks. Slot angle must be toward re,
lease sleeve, P

(8) Tighten -all mounting' sc_vews;
securely. - oo
f. Installation. Fak
(1) Refer to paragraph 2-32 and 1ns"t'a11

(3)

(4

;
AR

the clufch housing and brake on the

.. engine,
(2)

-'sure splines: on.clutch shaft engage

When installing cluteh housing, be

splines in clutch plate.
Check cluteh: levers for ‘uniform?
pressure against release sleeve. - |

Rotate clutch  operating. s}qxaﬁ; by
. 'hand 1o check ‘that. all ‘parts . operate

'fl\eely through their full range of

_(5)

(6)

travel.

Insta.ll mspec’aon plate (48 flg' 10—-
5) “and secure with six screws (46)
and lockwashers (CYOR

Refer to paragraph 10-5 and a’btazh
clutch lmkage to. clutch. ope-rafm:ngx
shaft.
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¥
4
i

sttt W
: -] - . -

1 . Serew, cap, hex-head, 8/8-16 X 1 1/8 in. 8
2 Nut, 3/8-16 9
3 Washer, lock, 8/8 in. . 10
4 Pedal pad i1
§ Screw, cap, hex-head, 5/16-18 X 1 3/8 in. 12
6 Nut, 5/16~-18 . 13
7 Washer, lock, 5/16 in. 14

" MEC 3805-237-35/10-4

Bracket L
Lubzrication fitting (4)

Lubrication fitting -

Lubrication fitting

Pin, cotter, 3/32 X 1 1/4 in.

Nut, slotted, 1/2-20

Naut, jam, 1/2-20 (2)

Figure 10~4. Clutch and clutch brake linkage, explodéd view.

198,




Nut, 1/2-20 (2)
Swivel

Compression spring

Pin, cotter, 3/32 X 1in.

Washer, flat

Link rod

Extension spring

Shoulder bolt

Lock nut

Lever

Tapered nut

Link stud

Screw, cap, hex-head, 1/2-18 X 1 in. (2)
Washer, Tock, 1/2 in. (2)

Washer, flat, 1/2 in. (2)

Angle bracket

Pin, cotter, 3/32 X 11/2in.

Nut, slotted, 7/8-14

Nut™ =

Ball Jmnt

TM 5-3805-237-35

Nut, jam, 1-14

Link rod

Nut, 7/16-20
Washer, lock, 7/16 in.
Nut

Ball joint

Adjusting link
Serew, cap, hex-head, 8/8~16 x 2 8/4 1 m
Nut, 3/8-16
Washer, lock, 3/8 in.
Key, washer .
Clutch reledse lever
Brake lever ’
Lock nut_

Pm cottu-

Washer, ‘flat (3)

* Brake; actnahng lever
vBushmg (2)

Glutch lever

Figure 10—4—Contmued

viww om
- "

s
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Serew, cap, hex-head, 7/16-14
Washer, lock, 7/18 in. (12)
Lubrication fitting (2)

_ Bushing (2)

" Pin .

G N B GO IO

7<- Shaft collar

& ::Lubrication fitting-
9.-Nut, 5/8-11

. Washer, lock, 5/8 in.

" Lubrieation tube

13.:. Elbow : '
14 Key, woodruff (2)

15" "Clutch operating shaft
16 Shifter-fork
17~Release sleeve

18 Release bearing

Screw, cap, hex-head, 7/16-14 X 2 1/2 in.

19
20
21
22
23
24
25
26
27
28
29

30

31
32
33
34
35
36

Serew, cap, hex-head, 1/2~18 X 1 1/2 in. (8)

Washer, lock, 1/2 in. (8)

' MEC 3805-237-35/10-5 .

Pin, cotter, 1/8 X 1 in. (2)

Serew, cap, hex-head, 8/8-16 X 1 1/8 in. (6)

Washer, lock, 3/8 in. (6)
Sleeve support

Dowel pin

Cam lock

Nut, 1/2-20

Washer, lock, 1/2 in.
Pin, cotter, 1/8 X 1 in.
Nut S
Brake pull rod

Brake band

Spring

Pivot pin

Return spring

Pin, cotter, 1/8 X 1 in.

Figure 10-5. Clutch brake and cluteh housing assembly, exploded view.
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87 Round nut

38 Tab washer
39 Brake drum
40 Clutch shaft o
41 01l seal ‘ g
42 Retaifiing ring T '

43 Ball bearing

TM 52380523735

44 Oil seal

45 Brake housing

46 Screw, cap, hex-head, 5/16-18 X 8/4 in. (8)
47 Washer, lock, 5/16 in. (6)

48 Inspection plate

" 49 ' Cluteh housing

50 Stud

- ' Pigure 10-5—Continued.

BRAKE ~
*PULL ROD

e

PULL ROD OUT AND ROTATE CAM LOCK AT

SAME TIME, ROTATE UNTIL PULL IS STOPPED,
1. LINING 1S NOW AGAINST DRUM,

. ROTATE CAM LOCK IN EITHER DIRECTION
o TO MOVE BRAKE LINING 1/16 TO 1/8 INCH
FROM DRUM. MEASURE THIS DISTANCE AT
END OF PULL ROD,

NOTE: BRAKE LINING MUST NOT DRAG

10-7 Generul
a. The clutch assembly pm\fxdes the connec-

tion between the engine and the motor grader’
drive train. The 16 inch dry plate clutch is .
mounted directly to the engine flywheel and is

inclosed by the clutch brake housing.

b. A driven memiber, with clutch facmgs

on both sides, is mounted between the.pres-
sure plate and the flywheel.
is splined to the driven member. ‘A" pressure
plate supported by the backing’ plate, is under
pressure of 24 springs;

BOETI TSN ON DRUM.

.n.Figure -10—6. Adjusting eam lock.

e *secnon IV.. CLUTCH ASSEMBLY

The eluteh shaft’

~As the backing plate

. MEC 3805-237-37/10-6

Sy ok DB LE re

is secured to the flywheel, the pressure plate 1s
rotating whenever the engine is rupning: “The.
springs maintain contact betweeri the pressure
plate and driven member at all times!” ‘Def

pressing the clutch pedal ‘sietuates a hnkagé
and forces the release sleeve against. th 'éTu?;c}g

sure and move it out of contact Wlth the dmwen
member. This halts transmission opera‘tmn, _
enabling the operator to shift the " tifnsmis.
© sion geaks.” sy

16Ty
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10-8. Clutch Assembly
" a. Removal.

.+ (1) Refer to paragraph 10-5 and discon-
-nect clutch linkage from clutch oper-

. b. Disassembly. Disassemble clutch assem-
bly in numerical sequence as shown on figure

ating shaft.

' (2) Refer to paragraph 2-32 and remove
the clutch housing and cluteh assem-

bly from the engine.

Note. Refer to paragraph 10-3 for
illustration and repair of coupling illus-

trated on figure 2-10.

10-7.

“¢. Cleaning. Clean all metal
cleaning compound, solvent (Spec. P-S-661)
and dry thoroughly with compressed air.

Warning:

©0 3o oW

parts

The solvent is highly inflam-
mable. Do not use solvent near an open flame.

d. Inspection and Repair.

(1) Inspect all parts for wear and dam-
age.

(2) Inspect clutch springs for weak or
broken condition. Free length of
springs should be 8 5/16 inches.
Spring pressure at 2 1/8 inches should
be. 130 to 140 pounds. _ L

(3) Inspect pressure plate for cracks,
secores, or any signs of warping.
Face of plate must be in good serv-
iceable condition.

(4) Inspect face of drive member for
heat cracks, scoring, wear and distor-
tion. Imspect splines in hub for
chipped or broken splines.

(5) Check all parts against tolerances
listed in Table 1-1. Replace all
parts not conforming to repair and
rebuild standards.

(6) Replace all worn, damaged, or un-
serviceable parts.

. Screw, cap, hex-head, 1/2-18 X 1 1/2 in, (8)
- Washer, lock, 1/2 in. (8)

Driven member
Adjusting nut (4)
Backing plate
Washer (4)

Anti-rattle spring (4)
Pin, cotter (4)

Pressure spring (includes insulator and cup) (24)

10
11
12
13
14
15
16
17

MEC 3805-237-35/10~7°

Washer, flat (4)
Lever pin (4)
Pivot pin (4)
Needle bearing (4)
Eye bolt (4)
Clutch lever (4)
Clutch bearing (8)
Pressure plate

Figure 10-7. Clulch assembly, exploded view.
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e. Reassembly. Reassemble clutch in the
reverse of the numerical sequence as shown on
figure 10-7 and the following instructions.

Lo (1)
@)
(8)

Lubricate pins, bearings, and levers
before installing.

Install lever pin (11) with head
against thrust of pressure plate.
After instailing levers (15).on pres-

_ sure plate, install anti‘rattle springs

(4)

(8) with the prongs on springs to-
ward long end of levers.

Install washer (6) on adjusting nut
(4) with cup of washér away from

. back plate.

(5)

"BACKING

PLATE

Install backing plate on pressure

- plate over .th& 24 springs. Install

four hold down setscrews (8/8-16 X

-4 inches), 3/8-16 jamnuts, and flat

INSTALL SETSCREWS (4),
NUTS (3), AND FLAT
WASHERS (4) IN TAPPED
HOLES IN {NNER SPRING

CLUTCH.
LEVER

MEC 3805-237-35,/10-8.

Figure 10-8, Setscrews installed in clutch assembly.

(6)

(7

(8)

(1)

(2)

-adjusting nuts.

TM 5-3805-237--35

washers into tapped holes .(fig.
10-8) in inner spring circle.
Tighten setscrews to draw pressure
plate up until lever eye bolts meet
Tighten adjusting
nuts on eye bolts until levers
raise to backing plate.
Place clutch assembly on a flat sur-
face with the backing plate up.
Tighten setsérews until distance
from flat surface to face of pressure
plate measures 15/32 inches as illus-
trated on figure 10-9.
Rotate lever adjusting nuts, as re-
quired, to raise or lower levers until
face of levers are 2 11/16 from the
flat surface as illustrated on figure
10-9.

Note. Do not remove hold down setscrews

until after cluteh assembly has been in-
stalled on flywheel. _—

9. Installation.

Refer to paragraph 2-32 and install
clutch assembly and clutch brake
housing on engine and engine in mo-
tor grader. ’

Refer to paragraph 10-5 and attach
clutch linkage to clutch operating
shaft.

l - t |
3 - -
MEC 3805-237-35/10-9

Figurei10-9. Clutch pressure plate and lover

adjustment.

10-13




PRI

s

3
b




™ 5-3805-237-3%

CHAPTER 11
ENGINE ACCESSORY REPAIR INSTRUCTIONS

Section I. STARTER

11-1. General

a. The motor grader engine is equipped
with an electrical starter, a direct current gen-
erator, and a voltage regulator. Other engine
accessories such as the water pump, fuel
pump, filters, and blower will be covered in
their appropriate sections of the engine repair
instructions. )

b. The starter is a solenoid operated, 24
volt, overrunning-sprag clutch type with a
fully enclosed shift lever and plunger. When
the starter button is depressed the solenoid is
energized and the plunger shifts the starter
drive into engagement with the flywheel ring
gear and closes contacts to complete the circuit
to the starter motor.

¢. Once the clutch is engaged, the clutch
will not disengage during intermittent engine
firing, preventing damage to the starter gear
and ring gear. When the engine starts the
clutch of the starter drive allows the starter
gear to rotate faster than the starter armature,
preventing damage to the starter from over-
running.

d. When the starter button is released, a
return spring moves the plunger to open the
contacts and move the shift lever, disengag-
ing the gears.

e. The starter armature is supported at
three points by bronze bearings whieh are
lubricated by oil wicks.

11-2. Starter

a. Removal. Refer to TM b5-3805-237-12
and remove the starter from the engine.

b. Testing. When a starter is tested, check
for unusual noises or vibration that might in-
dicate an unserviceable condition. If either

condition exists, do not attempt any further
testing until starter has been repaired.
(1) No load test.

(a) Connect the starter in a test stand
as illustrated on figure 11-1.

Energize the solenoid by connect-
ing the jumper lead from the
solenoid battery terminal to the
solenoid switch terminal. Check
rotation speed. Adjust the wvari-
able resistance to obtain 22.0 volts.
The minimum speed should be
7,000 rpm (revolutions per min-
ute). Check the current draw on
the ammetber. Maximum current
draw should be 90 amperes.

(&)

AMMETER

VOLTMETER
BATTERY .

R.P.M. ®
INDICATOR

®

STARTER
MOTOR

'MEC 3805-237-35/11~1

Figure 11-1. No-load test hook up.
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Caution: When testing starter
never operate the starter more
than 30 seconds at a time. Allow
the starter to cool off at least 2
minutes between cycles. Overheat-
ing, caused by excessive cranking,
can seriously damage the starter.

(¢) If the above conditions are not

. met, disassemble and repair the
starter.

.+, (2) Lock torque test.

(a) Connect the starter in a test stand
as illustrated in figure 11-2. The
starter should be securely mounted
and a brake. arm hooked to the

_starter gear.

Caulion: Durmg test, make cer-
tain end of brake arm does not
slip off gear when current is ap-
plied.

(b) Lock torque test is 82 foot pounds
at 500 ampers at approximately 3.0

: volts.

(¢) If the above conditions are not
met, disassemble and repair the
starter.

(8) Waterproof test.

(a) Connect an air line to the frame of

the starter. Remove a plug and a

- "SOLENOID T ]
RELAY

STARTER
MOTOR TR

MEC 3805-237-35/11-2"
Figure 11-2. ‘Lock torque test hookup.

'l"l—2

wick, install a fitting, and connect (

to an air hose.

(b) Submerge the starter in clean wa-

ter up to the gear housing and
cluttch - assembly area. Do not al-
low water to enter the gear hous-
ing or clutch area.

(¢) Apply air pressure slowly Watch

for air bubbles. Increase the. air
pressure to 6 psi.

(d) With the air pressure remaining at

6 psi;:.allow;the starter to remain
submerged for one minute. No
leaks should be mdmated during
this period.

(e) If leaks. are 1nd1cated, disassem-

ble and repair starter.

¢. Disassembly. . h

(1)

Remgve and dlsassemble commutator
end :plate and brush holder in the

- numerical sequence as. ﬂlustrated on

(2)

(3)

figure 11583. :

Disassemble: the drive’ housmg, lever
housing, clutch, and starter frame in
the numerical sequence as illus-
trated:on figure, 11-4. Scribe a mark
on the: d¥ivehousing and lever hous-
ing to locate position for reassembly.
Disassemble the solenoid assembly

(14, fig. 11-3) in the numerical se-

- quence-as 1Hustrated on flgure 11-5.
¢. Cleaning. v

(1)

(2)

(8

Clean a1l parts w1th the exceptmn of
the field” ~ ‘windings,  armature,
brushes, solenoid, and insulators, in
cleaning compound solvent, (Spee—
P-3-661) and dry thoroughly ~with ™
compressed air.

Warning: The solvent is hlghly
mflammable. Do not use solyent near
an open flame. o
Clean field- windings with a. cloth
dampened in the solvent. Do not
damage " protective insulation coat-
ing. Dry thoroughly with com-
pressed air.

Remove all loose particles from ar-
mature. Clean commutator lightly
with number 00 sandpaper and re-
move dust with compressed air. Use




(4)

a sharp instrument’to clean all dirt
and dust from between commutator
bars. '

-Clean brush holder and solenoid with

a cloth dampened in solvent and dry

" thoroughly. Clean brushes with a dry

cloth only.

d. fnspectwn and Repair.

(1)

(2)

(3)

(4

Inspect armature shaft bearing sur-
faces for wear and scoring. Inspect
splines on armature for wear and
damage. Check. condition of soldered
wires. Replace armatire if worn,
damaged or scored. Resolder wires
if necessary.

Inspect condition of commutator for
high mica, scoring, or out-of-round
condition. Check runout with a dial
indicator;. If commutator is out-of-
round 0.020 inch or worn, turn down
commutator.

Check armature - for shorts on a
growler. Cleax: slotsiofs commutator
if necessary. Check for:grounds with
a test lamp. Replace armature if
shorts and grounds :cannot be cor-
rected. Refer- to<TM- 5::764 for pro-
cedures for testing the armature.

.Inspect brushes for eracks, wear,

. -damage and loose or broken wires.
" “Tf brushes are worn to less than 3/8

(5)

(6)

mch replace brushes.

Check all  bearings, housings,

" springs, and shafts agamst tolerances

listed" in Table 1-1, Replace all

‘parts not conformmg to repair and

rebuild standards.
Réplace all Worn ‘or defectwe parts.

e. Reassembly.

™M 5-3805-237-35.

(2) Reassemble the housings, armature,

and frame in reverse of the numeri-
cal sequence as illustrated on figure
11-4.

(3) After installing field windings in

frame, check windings with a multi-
meter as follows:

(a) Touch oné. probe to the terminal
stud (39, fig. 11-4) and other
probe to each field winding con-
nection, Multimeter should show
a reading or closed circuit for
each check. If circuit is open, re-
place field windings.

(b) Touch one probe to terminal stud
and other probe to unpainted sur-
face on frame. If meter shows a
reading windings are grounded
and should be replaced.

(¢) After installing drive clutch and
lever, check clutech for free move-
ment on armature shaft and lock-
ing action ‘when reversed. If
clutch does mnot lock immediately
replace clutch.

(d) Reassemble brush holder and com-
mutator end in the reverse of the
numerical sequence as illustrated
on figure 11-3.

(e) After installing solenoid and
plunger parts, check clearance’ of
pinion gear by pushing clutch’ to-
wards commutator end as shown
in figure 11-6. Clearance shw'ld
be 23/64 inch.

Note. Libricate all workmg surfaces of shaft and
bearings and the  wicks ’m’ch engme oil (OE 10)
before installing,

(1) Reassemble the solenmd in reverse
of xthe numerical sequence as illus-
trated on figure 11-5.

() After completing ' reassembly of
starter, test starter as described in
b above.

f. Installation. Refer to TM 5-3805-237-
12 and install starter.

11-3
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MEC 380§-287-35/11-3"

1 Nut, 1/2-13 (2) 18 Nut, jam, 8/8-16