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Foreword

The HD Series Service Manual, originally printed in October 1941,

met with such favor that the entire edition was soon exhausted.

The manual was then completely rewritten, brought up-to-date,
and expanded both in descriptive material and illustrations. The index
was rearranged and made more complete making the book more useful

both as a reference and a text book for instruction.

The third revised edition was first printed in 1942 and reprinted
several times. This fourth revised edition has been only slightly changed
and is entitled “Service Manual for HD7, HD10 and HD14 Tractors.”

Judicious use of the material presented herein will result in longer,

more effective and more economical tractor life.
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Disassembly ... 77-B
Equalizing ... 43
Injector Tip and Valve Assembly.... 77-D
Inspection ... 77-C
Installation ... . 77-G
Removal ... 77-A
Specifications & Tolerances......... 67-CC
Testing ..o 77-F
TIMING 42

Instruments and Controls, Use of
(See “Controls™)
L-— Lubrication:

Front Idler ... ..o 7
Routine Service ... 2
Service Chart, “HD 7" ... .. 3
Service Chart, “HD 107 4
Service Chart, “HD 14", .. 5
Specifications of Lubricants.... . 1
Support Roller ... 8

Truck Wheel ... 6
M—DMain Bearings—Crankshaft ... . 82
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Installation ... .. 82-C
Removal (Crankshaft in Place).... 82-A
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Inspection 99-B
Installation ... . 99-C
Removal ... 99-A
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Brake Adjustment ... 75-B-10
Inspection ... 100-B
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Removal ... 100-A
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Adjustment ...
Atwood Master Clutch..._........ 101-D
Brake Adjustment ...
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Inspection s 101-B Pump, Water—(See “Water Pump”)
Installation ...ccooiioneieeceeee 101-C Pump, Lubricating Oil (see “Oil
Removal ..o 101-A Pump’)

Master Clutch Shaft Putting Tractor to Work.................. 16
Installation “HD 77 ... 102-D Gear Shifting Levers, Use of....... 16-B
Installation “HD 10”7 ... 103-C Master Clutch Use Ofmrrmrrrrroo 16-C
Installation “HD 14”............... 104-E Starting the Engine ... 16-A
Removal “HD 77 . iiiecvveeenes 102-C Steering Brakes, Use of 16-E
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Removal “HD 147 104-D Stopping Engine ... 16-G

Motor (See “Engine”): Stopping Tractor ........occoooeoeeees 16-F

Motor, Starter (See “Starter Motor™) R RAGiatOr e e e eeeaaen 98
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Installation ..o 90-C Reverse Gear Set—Transmission:
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Tolerances ..., 67-X Rocker ArmS oo 78

Oil Pump, Lubricating.................... 89 Specifications & Tolerances........... 67-N
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Disassembly .ooocooioreeieeicece e 89-B S— Serial Number Location (Tractor
Inspection ..o 89-C & Engine). oo, 124
Installation ... 89-E Service Chart (See “Laubrication™)
Removal ..o 89-A Sliding Gear Shaft—Transmission:

Operating Tractor (See “Putting Installation “HD 14" ... ... 104-C

Tractor to Work™) Removal “HD 147 oo 104-A

Operating in Mud or Water ... 17 “HD 77 & “HD 10” (See “Top

P—Pilot Bearing, Care of ... 9 Shaft”)

Pistons: Specifications:

Bushings From Pistons, Removal Engine Crankcase Lubricant....... 1-A
(Solid Bronze Type) ... 83-H Fuel Oil e 1-A
Bushing, Installation ... 83-1 Pressure Gun Lubricant ... 1-C
Bushing, Reaming ... 83-] Torque Wrench ... 68
Bushing, Removal (Split Type)...... 83-R Tractor .... On 2nd Page Following Index
Bushing, Installation (Split Type).. 83-5 Transmission, Final Drive, Truck
Bushing, Reaming (Split Type)...... 83-T Wheel, Front Idler and Support
Engine Run-In Schedule............. 83-A Roler Lubricant ... 1-B
Fitting o 83-E Specifications & Tolerances, Engine.... 67
InSpection ..o, 83-D Air Cleaner (Oil Bath)............ 67-GG
Installation in Engine... ... 83-Q Balance Shaft ... 67-P
Piston Specifications & Tolerances.. 67-B Blower e 67-P
Removal .o 83-C Blower Drive Gear................. 67-5
Rings, Fitting ..o 83-F Cam Followers ........oooomeooccccees. 67-0
Rings (Oil Control) Specifications Cam Shaft .. 67-Q
& TOlerances .......ooereoeerceenes 67-D Connecting Rods ... 67-H
Rings (Compression) Specifications.... Connecting Rod Bearings .............. 67-G
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Rod to Piston, Assembly. ... 83-P Crankshaft ..o 67-E
Rod From Piston, Removal. ... 83-G Cylinder LINers _......cccccveeiccocciccceins 67-A

Pre-Cleaners: Electrical Systern ... 67-FF
Care of o 12 Gear Train ... 67-1
Specifications & Tolerances....... 67-HH Generator ..o 67-AA

Pre-Heater, Engine: Governor ... 67-EE
Operation ... 21 Tdler Gear ... 67-]
Repairs oo 47-A Injector ... 67-CC

Preparing Tractor for Use.. e 14 Main Bearings ... 67-F

Pump, Fuel—(See “Fuel Pump”) Qil Cooler .o 67-U
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Oil Filter, Secondary..................... 67-W
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Pistons o 67-B
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Starter ..o 67-Z
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Gear & Pinion™)

Sprocket, Removal ............. e 110-B
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Installation ...coooeeiiviieecccnnenens 111-B
Removal ... 111-A
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Stabilizer Assembly Diagnosis &
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Inspection of Parts.............._. 112-B
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Removal .o 112-A
Stabilizer Assembly, “HD 10™......... 113

Inspection of Parts................... 113-B
Installation ..o 113-C

Removal ... e 113-A
Stabilizer Assembly, “HD 147 114
Inspection of Parts ... 114-B
Installation ... 114-C
Removal ..o 114-A
Stabilizer Spring ... 115
Diagnosis & Corrections.................. 32
Installation ... 115-B
Removal .. 115-A

Starter Motor ... 95
Operation ... 15-B

Starting Engine ... 16-A

Specifications & Tolerances.............. 67-Z
Steering Brakes, Use of................_. 16-E
Steering Brakes, “HD 7”:

Adjustment ... 57-A

Installation ... ceeeee 105-]

Removal ... 105-A
Steering Brakes, “HD 10”:

Adjustment ... e e nen 58-A

Installation ... 106-N

Removal oo 106-A
Steering Brakes, “HD 147

Adjustment ... SNSRI 1 17 -1

Removal & Installation......... .. 107-A
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Diagnosis & Corrections......c.....occcoou.. 33
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Use of e 16-D
Washing ..o ... 63-A-4
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Disassembly . 105-D
Inspection .o 105-E
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Shaft) 105-G
Installation (Second Type Clutch
Shaft) ... coeeeeee 105-H
Removal (Flrst Type Clutch
Shaft) o 105-A
Removal (Second Type Clutch
Shaft) .o 105-C
Steering Clutches, “HD 107 ... 106
Adjustment ... 56-A-B
Assembly 106-1
Disassembly .......ccooocoiiicicciice. 106-G
Inspection ..o 106-H
Installation (First Type Clutch
Shaft) e 106-J-N
Installation (Second Type Clutch
Shaft) o 106-K-N
Removal (First Type Clutch
Shaft) oo 106-A-E
Removal (Second Type Clutch
Shaft) oo 106-F
Steering Clutches “HD 14”:
Adjustment ... 56-A-B
Assembly (First Type). ... 107-H
Assembly (Ventilated Adjustable
17 271 TR 107-K
Disassembly (First Type)... 107-F
Disassembly (Ventilated Ad]ustable
TYPE) e 107-J
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Screws (Ventilated Type)......... 107-N
Inspection ..o 107-G
Installation (First Type Clutch
Shaft) o 107-L
Installation (Second Type Clutch
Shaft) o 107-L
Removal (First Type Clutch
Shaft) . 107-A-D
Removal (Second Type Clutch
Shaft) oo 107-E
Stopping Engine ... 16-G
Stopping Tractor ........ et 16-F
Storage of Fuels....._..._._ . 23
Storage of Tractor ... 24
Support Roller:
Diagnosis & Corrections.........._...... 37
Disassembly ... 123.A & 122-A
Lubrication ... 8
Reassembly.. ... ... 123-B & 122-B
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Corrections .......ocoooooo . 28
Timing:
Diagram (Engine) ... ... 69
Injector ..o 42
Intake & Exhaust Specification
& Tolerances ..........cocooooeeeeio. 67-Y
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Tool Equipment:

Allis-Chalmers, Special ... 126
Kent Moore, Special........_.... 127
Top Shaft:
Installation, “HD 77 . imiiiee 102-B
Installation, “HD 107 ... . 103-F
Removal, “HD 77 i 102-A
Removal, “HD 10”7....coereeenirvneee 103-D
“HD 14” (See Sliding Gear Shaft)
Torque Wrench—Specifications.......... 68
Tracks:
Adjustment 119-D-61
Diagnosis & Corrections.................. 39
Inspection ... ettt e et eae s 119-B
Install e 119-C
Irregularities and Corrections............ 65
Uncouple 119-A
Track Release Assembly, Diagnosis
& Corrections ......coocooemviccnne. 40
Track Release Housing, “HD 7”.._..... 116
Disassembly ..o 116-B
Inspection ..o 116-C
Installation ..o, 116-D
Removal ... 116-A
Track Release Housing, “HD 10”.__.._.. 117
Disassembly ... 117-B
Inspection  ..oooveoeieei e 117-C
Installation ........ccccoeereeenn e naenn 117-D
Removal o 117-A
Track Release Housing, “HD 147, .. 118
Disassembly ... 118-B
INsSpection ..o 118-C
Installation ... 118-D
Removal e 118-A
Tractor Inspection ... 125
Tractor, Storage ... 24
Transmission and Gear Shift—
Diagnosis and Corrections.............. 35
Transmission, “HD 77 e 102

Bevel Gear and Pinion Removal.... 102-G
Bevel Gear and Pinion

Installation ... 102-H
Bevel Gear Packing................... 102-1
Master Clutch Shaft, Installation.. 102-D
Master Clutch Shaft, Removal ... 102-C
Reverse Idler Gear, Installation.... 102-F
Reverse Idler Gear, Removal....... 102-E
Seals, Bevel Gear (Non-

Adjustable) ... 102-]
Top Shaft, Installation................ 102-B
Top Shaft, Removal.................... 102-A

Transmission, “HD 10”7 .. o 103
Bevel Gear, Adjustment. ... 103-M

Bevel Gear and Pinion, Inspection 103-K
Bevel Gear and Pinion,

Installation ... 103-L
Bevel Gear and Pinion, Removal.... 103-]
Inspection ... 103-B

Master Clutch Shaft, Installation.. 103-C
Master Clutch Shaft, Removal. .. 103-A
Reverse Idler Shaft, Inspection.... 103-H
Reverse Idler Shaft, Installation... 103-1
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Reverse Idler Shaft, Removal ... 103-G
Top Shaft, Inspection.......cccvverenee. 103-E
Ton Shaft, Installation ... 103-F
Top Shaft, Removal ... 103-D

Transmission, “HD 147 s 104
Auxiliary Gear and Shaft,

Installation ..o 104-1
Auxiliary Gear and Shaft,

Removal oo 104-H

Bevel Gear and Pinion, Inspection 104-K
Bevel Gear and Pinion,

Installation ... 104-L
Bevel Gear and Pinion, Removal.... 104-J
Change Sped Group.......oooveeeeeeee 104-M
Inspection oo 104-B
Master Clutch Shaft, Installation.. 104-E
Master Clutch Shaft, Removal . .. 104-D
Reverse Gear Set, Installation..... 104-G
Reverse Gear Set, Removal........... 104-F
Sliding Gear Shaft, Installation._.. 104-C
Sliding Gear Shaft, Removal ... 104-A

Truck Frame:
Assembly 120-B
Diagnosis and Corrections.......ccocenenc 41
Removal .o 120-A
Truck Wheels .. 121
Diagnosis & Corrections.........ccoooveeee- 36
Disassembly oo 122-A
Installation ........... emeeameeeem e et 121-B
Lubrication ... 6
Reassembly oo 122-B
Removal oo 121-A
V— Valve and Valve Seats,
Reconditioning ... 78-D-H
Valve Exhaust, Specifications &
Tolerances -oocccooeooceas PN 67-K
Valve Guides:
Removal and Installation.............. 78-F
Specifications & Tolerances............ 67-M
Valve Insert:
Removal and Installation............ 78-G
Specifications and Tolerances......... 67-L
Valve Lash o 44
Valve Spring, Spring Seat, and Spring
Cap (New Type) e 78-E
Ventilated, Adjustable, Steering
ClUtch i 107-1
W—Warranty and Adjustment Policy,
Electrical Equipment ..o 94
Washing:
Master Clutch ... 62-C & D
Steering Clutches & Brakes .......... 63-A-4
Water PUump oo 92
Assemnbly . 93-C
Disassembly .o 93-B
Installation  .ooooceoeeeoccceceeee oo e 93-D
Removal o 92-A
Specifications & Tolerances.......... 67-BB
Wiring Diagram, “HD 77 ... 70
Wiring Diagram, “HD 107 ..o 71

Wiring Diagram, “HD 147 ... 72
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The Serial Number

“HD 14”

The Serial Number is IMPORTANT. A
tractor has a serial number for the sarme reason
that a man has a name. It is the legal identifi-
cation used on bills of sale, contracts, mortgages
and insurance policies. Also, it is absolutely
necessary on all repair parts orders to insure
getting correct parts. Don’t fail to show cor-
rect serial number wherever required.

On HD7 and HDI10 tractors the serial num-
ber is at upper right hand corner of back of
transmission case; on the HD14 it is on the
right hand side of rear transmission case—
stamped into the top of flange.

“HD 7”,"HD 10” & “HD 14” ENGINE

Also most documents require, in addition,
the engine serial number. This number will be
found on right side of engine block just back of
governor tower. Engine serial number must be
shown on all orders for engine parts.

It is advisable to carry insurance on your
tractor. You can protect yourself from loss by
fire, theft, personal liability, property damage,
collision, submersion and other hazards. Be-
cause of the greater investment in tractor
equipment, is is relatively more important to
carry insurance on such equipment than on an
automobile.



Specifications

Drawbar H.P. (at Rated Speed in Second Gear)..........
Belt H P, e
Width of Tread (Narrow) ... ...t it inininannans
Wide) i
Shipping Weight (Narrow Tread) ......................
(Wide Tread} ......... ... c.iiiinanas

SPEEDS AT RATED ENGINE SPEED
Birst GeAL L. it e e e
Second GEAT . ...t iniiae cin e
Third Gear ... ...ttt e ittt
Fourth Gear .. ... i it iitca it
Fifth Gear ...... ... i i e
Sixth Gear ... ... i i e e
Low Reverse ... ... .. . . . i
High Reverse .. ...... ...t

DRAWBAR H.P. AND DRAWEBAR PULLS

(at Rated Engine Speed)
First Gear .. ... it ie et a e
Second Gear ....... ... ...
Third Gear ... vt it et e e e e
Fourth Gear ........ ... . 0t
Fifth Gear .. .. ...ttt ittt s
Sixth Gear ... ... e
oW ReVEISE .ttt ittt e et e e
High Reverse ......... .0t iiiniiinnenaa..

ENGINE

Lubrication .. ........ .t i i
Mak e .ot e e e e

75 = 1
Number of Cylinders . ....... .. .. ... . iiiiiinnin..
Unit Fuel Injector Output (CUMM.) ................
Bore and Stroke ....... ... . ... i
Piston Displacement (Cu. In.) ........... ... ... ....
R.P.M. Governedat Full Lead ........................
R.P.M. at Low Idle Engine Sveed .....................
R.P.M. at High Idle Engine Speed ... .............. ...
Maximum Net Torque (Foot Pounds) .................
R.P.M. at Maximum Net Torque ......................
Piston Speed (FLP M) ... ... i
Crankshaft--Number and Diameter of Main Bearings. ...

STEERING

Method ... ... .. i e
Number of Friction Surfaces Each Clutch. . ............
Area of Each Friction Surface—S8q. In. ................
Total Friction Area—Each Clutch—S8g. In. .............
Turning Radius—Narrow Tread ......................

Wide Tread ........................

TRACKS

Length of track on ground (Center of sprocket to
center of front 1dler) ... .. e
Ground Contact—Standard Shoes—8q. In. .............
Width of Standard Track Shoes ... ... ... ..........
Maximum Width Track Shoes—MNarrow Tread .........
Wide Tread ...........

Maximum Width Track Shoe Available—Narrow Tread....

Wide Tread....

Height of Grouser .......... .. i aiinnnn.ns
Diameter of Track Shoe Bolts-Shoulder ...............
Diameter of Track Pins .......... ... .. ... ..
Diameter of Track Pin Bushings ......................
Number of Track Shoes—Each Track .................
Ground Pressure—Lba. Per 8gq. In.—Narrow Tread.....
Wide Tread.......

TRUCK WHEELS

Number on Each Side ... ......... .. .. .. ... ... .. .. ..
Type of Seal ... .. e
Type of Bearing ........... S
Lubrication Intervals .......... ... ... ... ...

TRACK SUPPORT ROLLERS
Number on Each Side
Type of Bearing
Lubrication Intervals

HD-7

54.87

64.8

52"

63"

13830 Ibs.
14000 Ibs,
1.59 M.P.H.
219 M.P.H.
297 M.P.H.
5.00 M.P.H.
1.89 M.P.H.
H.P. PULL

50.74-%12600
34.87- 9705
54.44- 7015
53.86- 4070

54.54- 11300

HD-10

74.9

29.5

62"

74"

21000 lbs.
21600 lbs.
1.57 M.P.H.
2.06 M.P.H.
2,68 M.P.H.
3.5¢ M.P.H.
4.62 M.P.H.
6.03 M.P.H,
1.85 M.P.H.
4.17 M.P.H.
H.P. PULL

74.6-*18650
74.9- 14050

74.4- 10605
72.2- 7730
68.2- 5585
62.0- 3385
74.9- 15650
70.0- 6350

HD-14

132.19
150.48

68
29000 lbs.

S2588amR
RERREEEER
whmhiysy

WA R W N
T i e

w
]
(=]

PULL

28019
22699
17265
13769
10074

5579

*Based on 90% of tractor weight (Wide Tread)

Forced Feed
General Motots
Diesel

Two Cycle

3

60
204" % 5
213

1500

450

1650

254

1000
1250
4em314”

Positive
Tapered Roller
1000 hours

1
Tapered Roller
1000 hours

Forced Feed
General Motors
Diesel

Two Cycle

4

60

414" x 5
284

1600

450

1750

341

900

1333
5—315”

Clutch
30

48.8
1464
98"
104"

84-15/16"
3058

187

20"

30”7

18”

247

2 19/327

Positive
Tapered Roller
1000 hours

1
Tapered Roller
1500 hours

Forced Feed
General Motors
Diesel

Two Cycle

6

60

454" x §”
425

1500

450

1650

511

1050
1250
73"

Clutch
40
66.15
2646

114"

B5-7/16"

7.39

5

Positive
Tapered Roller
1000 hours

1
Tapered Roller
1000 hours




FRONT IDLERS
Number on Bach Side ........................... ... 1

Type of Seal ... ... ... . . .. Positive

Type of Bearing .. .....o ot o, Tapered Roller

Lubrication Intervals ...........coeeuorein e 1000 hours
GENERA]IL DIMENSIONS

OQuverall Length ... ... ... . . . i ., 107 784"

Overall Height (without stacks) ...................... 5 6-9/16"

Overall Width—Narrow Tread ....................... 6 10"

Wide Tread ........................ 79"

Ground Clearance ................couiieriunaunnnn, 9-13/16"

Drawbar Height ........ ... ... .. 1134”7

Lateral Drawbar Movement ......................... 1914"
CAPACITIES

Cooling System ........cov it e, 534 gal

Crankease ........ ... . i 11 qts

Transmission Case ............... . 00 rnranan. .. 26 qts

Final Drive (each) ............ .. . .. 7 qts.

Fuel Tank ... ... ... . . 31 gal

Track Release Spring Housing (each) ................. 4 qts.

Alr Cleaner .. ... ... 214 qts.
POWER PULLEY

Pulley Diameter . .......... ... . i, 10or 12

Pulley Width .. ... ... .. 834"

Pulley RP.M. ... ... i, 880

Belt Speed—Foot Per Minute ...................... .. 2327 and 2793

Direction of Rotation ............ . ... .. .............. Clockwise

(Viewed from life side of tractor)

STRAIGHT POWER TAEKE-OFF

Shaft R.P.M. at Rated Engine Speed .................. 889

Direction of Rotation ............................. ... Counter Clockwise

(Viewed from rear of tractor)

REVERSIBLE REDUCTION POWER TAKE-OFF

Shaft R.P.M. at Rated Engine Speed .................. Clockwise 336

Counter Clockwise
269

NON-REVERSIBLE REDUCTION POWER TAKE-OFF

Shaft R.P.M. at Rated Engine Speed .................. 574

Direction of Rotation .............................. .. Clockwise

(Viewed from rear of tractor)

1

Positive
Tapered Roller
1000 hours

12" 6-7/16"
6 314"

6 10-11/16"
7710-11/16"
1154"
14-5/32"
32"

934 gal.
13 gts.
28 qts.
8 qts.
44 gal.
714 gts.
2 gts.

412 and 929
1443 and 3253
Clochwise

192 and 430

Counter Clockwise

Clockwise 191 & 430
Counter Clockwise

148 and 334

1

Positive
Tavered Roilier
1100 hours

13" 9”7
6 8"

7 734"
1314"
1554"
30%

12 gal.
14 gts.
40 qts.
8 qts.
68 gal.
13 qts.
214 qts.

18 or 20"

15"

405 and 550
2121 and 2400
Clockwise

935 and 15090

Counter Clockwise

The Allis-Chalmers Manufacturing Company reserves the right to make changes in the
above specifications or to add improvements af any time without nofice or obligation.
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ENGINE LIFTER ROCKER ARM COVER

BRACKET SECONDARYFUEL FILTER
FUEL PUMP

FUEL MANIFOLDS
BIﬁ?ER ”_C":YLIND R HEAD

FAN

GOVERNOR

i

| BALANCE
WEIGHT

COVER

OIL FILLER
TUBE

FLYWHEEL
HOUSING

PRIMARY
OlL
FILTER

WATER
PUMP

BREATHER TUBE

MASTER
CLUTCH

CYLINDER BLOCK Cil. COOQLER

UPPER CIL PAN LOWER OiL PAN

ENGINE LIFTER BRACKET ROCKER ARM COVER

WATER QUTLET MANIFOLD
EXHAUST MANIFOLD
CYLINDER BLOCK

FAN BLADE

HANDHOLE COVER

STARTING MOTOR
SWITCH

FAN DRIVE
PULLEY

DELCO-REMY
STARTING MOTOR

FAN BELTS

SECONDARY
OlL FILTER

GENERATOR BRACKET

GENERATOR
BELT

UPPER OIL PAN VOLTAGE REGULATOR

LOWER OIL PAN DELCO REMY GENERATOR

“HD 14” ENGINE NOMENGLATURE
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SECTIONAL VIEW OF “HD 10” ENGINE
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K’_“\ VALVE ROCKER ARM

PUSH ROD
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E CAM ROLLER
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REVERSE GEAR
CLUTCH SHAFT SHAFT
ND_GEAR

[TOP _SHAFT]

BEVEL PINION
AND SHAFT

TRANSMISSION
SPACER
HOUSING

“HD 7° TRANSMISSION AND STEERING
GLUTCH

[O——




SAFETY:

While you are doing your daily job, think always of
your safety and the safety of your fellow workers.
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LEVER

RACK CONTROL

INJECTOR ROGKER ARM

INJECTOR

ROCKER SHAFT
BRACKET

PUSH ROD

BALANCE
SHAFT

PISTON

CYLINDER]

LINER

CONNECT
ING ROD

OlL
PUMP

CAM ROLLER
FOLLOWER

CAMSHAFT

Ol COOLER

[BY-PASS
VALVE

CRGSS SECTION OF ENGINE, SHOWING LUBRIGATION
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[ -- Specifications of Lubricants

A, Engine Crankcase Lubricant:

USE NON-CORROSIVE HEAVY DUTY
DIESEL ENGINE LUBRICATING OIL
CONTAINING ADDITIVES WHICH WILL
PREVENT SLUDGE OR GUM DEPOSITS.
UNDER NO CIRCUMSTANCES SHOULD A
CORROSIVE DIESEL ENGINE LUBRICAT-
ING OIL EVER BE USED.

Atmospheric

Temperature Viscosity
Above 32° F, Use SAE 30
0°F. 10 32° F. Use SAE 20 W
Q° F. and below Use SAE 10 W

Manufacturers of lubricants recognize the im-
portance of the qualities required for use in our
equipment and they are cooperating fully to insure
the use of only those oils which fulfill these
requirements. The oil distributor and oil manu-
facturer are to be held responsible for the results
obtained from their products.

The outstunding lubricating requirements for effi-
cient operation of this engine are: The maintain-
ing of piston rings in a clean, free condition:
absence of hard carbon and “‘varnish” deposits
on or within engine parts; the prevention of bear-
ing corrosion and the promotion of general clean-
liness within the engine.

Proper operation and maintenance of the engine
is necessary to obtain the desired results from the
lubricating oil. Operating and maintenance factors
can be effectively controlled by the engine user.

B. Transmission and Final Drive Lubricant:

Lubricate these assemblies with motor oil. A list
of the various brands of motor oils which have been
tested and approved for use in these assemblies is
shipped with each tractor and is also available
from Allis-Chalmers dealers. Use only an oil shown
on this list, as the use of untested oils may result

in deterioration of the Neoprene boots and rings
in these assemblies.

Use oils with the following viscosity:

Atmospheric

Temperature Viscosity
Above 32° F. Use SAE 50
32° F. and Below Use SAE 30

A revised list of approved oils and greases is issued
every six months. New oils and greases which
have been tested and approved during each period
are added to the list. Ask your nearest Allis-
Chalmers factory branch or authorized dealer for
latest list.

C. Truck Wheel, Track Idler and Track Support
Roller Lubricant:

Lubricate these assemblies with a grease that has
been tested and approved by Allis-Chalmers Mfg.
Co.

The type of grease used for lubricating these as-
semblies was selected because of its good pump-
ability and cold temperature characteristics and
because of its having a minimum effect on the
synthetic rubber seal boots. It is also an extremely
stable grease and will not deteriorate excessively
with long use.

Ask your nearest Allis-Chalmers factory branch or
authorized dealer for the latest list of greases that
have been found satisfactory.

D. Pressure Gun Lubricant:
Use a pressure gun lubricant with a minimum melt-
ing point of 300° F. This lubricant should be in a
viscosity range so as to insure easy handling in the
pressure gun at prevailing air temperature.

NOTE: In selecting the pressure gun lubricant
make certain that it will not wash away in presence
of water.

IE -- Specifications of Fuel il

Use No. 1 or No. 2 Diesel Fuel Oil purchased from
a reputable oil company. This fuel must be within
the classification limits as established by the
American Society for Testing Materials,

For longer engine life and better performance,

fuel oil requirements must comply with four basic
qualifications.

1. Physical cleanliness
2. Absence of chernical contamination
3. Proper burning characteristics

i




Fe———

4, Cold starting ability

Physical cleanliness means freedom from water,
dirt and other incombustible ingredients. Since all
present day high-speed engine fuels are com-
pletely distilled, they leave the refinery in clean
condition. Transport and subsequent storage ac-
count for the addition of most foreign matter found
in the fuel.

Of the chemical contamination, the most objec-
tionable are free sulphur and gum, which, even
in relatively small quantities, are largely respon-
sible for harmful internal engine deposits. The fuel
must also be free from alkali and mineral acids.

Proper burning characteristics are dependent upon

ignition quality and volatility.

The ignition quality of a fuel is indicated by cetane
numbers. Fuels with a low cetane number will not
ignite as readily as fuels having a high cetane
number. Use fuel with a cetane number of at least
40. For winter use, fuels with a higher cetane
number are conducive to easier starting and
shorter ignition delay.

Volatility is determined by the boiling tempera-
ture range. Fuels having a low final boiling point
will vaporize and burn more completely than fuels
with a high final boiling point.

The preferred high speed diesel fuels range in
color from white to light amber,

2 -- Routine Service

The operating life of a tractor can be materially
lengthened and fewer shut downs will be experi-
enced if the unit is properly serviced at regular
intervals. Often major repairs and shut downs can
be avoided if the tractor is inspected regularly
and any difficulties corrected when it is of a minor
nature.

The following outline gives the operator the points
that should be lubricated and inspected at each
inspection period.

Ten (10) Hour Service

Lubricate:
All Button Head Fittings—(Stabilizers Crank
Assembly)
(a) Stabilizer Link
(b) Stabilizer Link Shaft
(c) Stabilizer Crank Support
Bell Crank Thrust Pin (“HD 10”7 & “HD 14™)
Master Clutch Shifter Bearing
Steering Clutch Release Bearings
Inspect:
Crankcase Oil Level
Air Cleaners
Pre-Cleaners
Cooling System
Fuel Sediment Trap
Batteries
Transmission Case Qil Level
Fuel Tank
Final Drive Case Qil Level
Inspect Tractor for Loose Nuts and Bolts
Steering Clutch Throwout Adjustment
Master Clutch Adjustment
Brake Adjustment
Front Idler and Track Adjustment

Sixty (60) Hour Service

Drain and refill crankcase. The oil should be
changed every 30 to 60 hours, depending upon
the quality of oil, the kind of fuel used and the
working conditions.

Clean primary lubricating oil filter.

Install a new element in the secondary filter with
every fourth oil change or every 240 hours.

One Hundred (100) Hour Service

Inspect:
Generator Belt
Fan Belts
Wire Insulation and Connections
Track Shoe Bolts
Final Drive Packing Adjustments
(“HD 14" only)
Lubricate:
Brake Floating Bell Crank (“HD 10" only)

Two Hundred (200) Hour Service

Lubricate:

Truck Wheels ]

Front Idlers J See 1000 HOUR

Track Support Rollers SERVICE

Fan

Generator

Starter

Track Release Spring Mechanism

Master Clutch Cams (HD-10 and HD-14)

Drain, flush and refill cooling system.

Drain, flush, and refill final drive cases. The
oil in the final drive cases should be changed every
200 to 400 hours of operation, depending upon the
operating conditions.

One Thousand (1000) Hour Service

Lubricate:

Truck Wheels

Front Idlers

Track Support Rollers

These assemblies on tractors Serial Number
HD-7 #12566, HD-10 #6163 and HD-14 #5614
and later are lubricated with grease and should
be Iubricated after every 1000 hours of opera-
tiorn.

These assemblies on tractors prior to Serial
Number HD-7 £12566, HD-10 #6163, and HD-14
#5614 are lubricated with oil and should be
lubricated after every 200 hours of operation.
NOTE: These assemblies may be grease-packed if
desired and then serviced after every 1000 hours
of operation. (Refer to Topics 6, 7, and 8.)
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9.

10.

11,

12,

3 --“HD 7’ Lubrication

FAN-—One Lubrication point—Lubricate every 200
hours of operation with pressure gun lubricant.

GENERATOR-Two lubrication points-Lubricate
every 200 hours of operation with light motor oil.

STARTER — Two lubrication points-— Lubricate
every 200 hours of operation with light motor oil.

FRONT IDLERS—Two lubrication points (one on
each side of tractor).

GREASE LUBRICATED IDLERS (On tractors,
Serial Number 12566 and later). Lubricate every 1000
hours of operation. Using Ilubricating gun, pump
grease in SLOWLY until clean grease can be seen
coming out along the outside of the grease gun nozzle.
Use an approved grease. Refer to Topic 7.

OIL LUBRICATED IDLERS (On tractors, prior to
Serial Number 12566). Lubricate every 200 hours of
operation with § strokes of the gun. Use an approved
motor oil. Refer to Topic 7,

SECONDARY OIL FILTER—Install a new ele-
ment every 240 hours of operation or every 4th
change of oil. Refer to Topic 10C.

. PRE.CLEANER—Inspect and service every 10

hours of overation. Refer to Topic 12,

STABILIZER CRANK ASSEMBLY—Ten lubri-
cation points. Lubricate every 10 hours of opera-
tion with pressure gun lubricant.

TRACK SUPPORT ROLLERS—Two Lubrication
points (one on each side of tractor).

GREASE LUBRICATED ROLLERS (On tractors,
Serial Number 12566 and later). Lubricate every 1000
hours of operation. Using lubricating gun, pump grease
in SLOWLY until clean grease can be seen coming
out along the outside of the grease gun nozzle, Use
an approved grease, Refer to Topic 8.

OIL LUBRICATED ROLLERS (On tractors prior
to Serial Number 12566). Lubricate every 200 hours of
operation with 314 strokes of the gun. Use an approved
motor oil. Refer to Topic 8.

TRACK RELEASE SPRING MECHANISM-—In-
spect oil Ievel every 200 hours of operation. Keep
filled to filler plug with motor oil same viscosity
as used in transmission. Drain, flush and refill with
motor oil same viscosity as used in transmission
every 800 hours of operation. Capacity 4 quarts.

TRUCK WHEELS—Ten lubrication points (five on
each side of tractor).

GREASE LUBRICATED WHEELS (On tractors,
Serial Number 12566 and later). Lubricate every 1000
hours of operation. Using lubricating gun, pump grease
in SLOWLY until clean grease can be seen coming
out along the outside of the grease gun nozzle. Use an
approved grease. Refer to Topic 6.

OIL LUBRICATED WHEELS (On tractors prior
to Serial Number 12566). Lubricate every 200 hours
of operation with 4 strokes of the gun. Use an ap-
proved motor oil. Refer to Topic 6.

STEERING CLUTCH THROWOUT BEARING
—Four lubrication points. Lubricate every ten
hours of operation with pressure gun lubricant of
high heat resistance,

FINAL DRIVE DRAIN PLUG-—Drain, flush and
refill every 200 to 400 hours of operation. Capacity
7 quarts each.

13

14,

15.

16.
17.

18.

19,

20.

21,

22.

23.

24.

25,

26.

27.

28.

29,

30.

and Service Ghart

FINAL DRIVE FILLER PLUG—Inspect oil
level every 10 hours of operation. Keep filled even
with level plug with approved motor oil.

SEDIMENT TRAPS—Drain traps every morning
before starting; more often if necessary, In freez-
ing weather, drain after stopping, so water will
not freeze in traps.

BATTERIES-—Keep the tops and terminals clean.
Keep filled with clean distilled water to 3" above
separator plates; inspect water level daily. Test
neriodically with hydrometer.

TRACKS—Do not lubricate.

TRANSMISSION DRAIN PLUG—Drain, flush
and refill every 800 hours of operation with ap-
proved motor oil. Capacity 26 quarts.

TRANSMISSION CASE FILLER PLUG AND
OIL LEVEL BAYONET GAUGE—Inspect oil
level every 10 hours of operation and keep the oil
level between “Low"” and “Full” on the bayonet
gauge.

FIRST STAGE FUEL OIL FILTERS—Install
element when necessary. Refer to Topic 11.

LUBRICATING OIL PRESSURE GAUGE--Nor-
mal operating pressure when the engine is warm
and at full throttle, is 25 to 35 on the gauge; if
gauge does not register, stop engine immediately
and determine the cause.

MASTER CLUTCH SHIFTER BEARING—
Lubricate every 10 hours of operation with pressure
gun lubricant of high heat resistance.

AIR-CLEANER—Inspect and service every 10
hours of operation. Refer to Topic 13.

THROTTLE LEVER DISC—Lubricate when
necessary for easy operation with pressure gun
lubricant; do not over-lubricate.

CRANKCASE FILLER CAP—One filler point.
Change oil every 30 to 60 hours of operation. USE
A NON-CORROSIVE DIESEL LUBRICATING
OIL CONTAINING ADDITIVES PREVENTING
SLUDGE AND GUM DEPOSITS. Capacity 11
quarts.

CRANKCASE BAYONET GAUGE—Inspect oil
level every 10 hours of operation.

SECOND STAGE FUEL OIL FILTER—Replace
element when necessary, that is, when pressure
drops below normal range — (25 to 65) due to
filter clogging. Refer to Topic 11

CRANKCASE DRAIN PLUG—One drain point.
Drain and refill with new oil every 30 to 60 hours
of operation. See Topic 1A. Capacity 11 quarts.

WATER PUMP DRAIN-—Periodically drain and
flush out system. Refer to Topic 18. Capacity 5%
eallons.

RADIATOR DRAIN-—Periodically drain and flust
out system, Refer to Topic 18. Capacity 5% gallons.

PRIMARY OIL FILTER-—Clean the oil filter
element at each crankcase oil change. Refer to
Topic 10.



“HD 7° LUBRICATION & SERVICE PICTURES
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10.

i1,

12.

13.

G --“HD 10” Lubrication and Service Ghart

FAN—One lubricationw-Lubricate every 200 hours
of operation with pressure gun lubricant.

GENERATOR—Two lubrication points—Lubricate
every 200 hours of operation with light motor oil.

STARTER — Two lubrication points — Lubricate
every 200 hours of operation with light motor oil.

FRONT IDLERS—Two lubrication peints (one on
each side of tractor).

GREASE LUBRICATED IDLERS (On tractors,
Serial Number 6163 and later). Lubricate every 1000
hours of operation. Using Iubricating gun, pump
grease in SLOWLY until clean grease can be seen
coming out along the outside of the grease gun nozzle,
Use an approved grease. Refer to Topic 7.

OIL LUBRICATED IDLERS (On tractors, ptior to
Serial Number 6163). Lubricate every 200 hours of
operation with 10 strokes of the gun. Use an approved
motor oil. Refer to Topic 7.

SECONDARY OIL FILTER—Install a new ele-
ment every 240 hours of operation or every 4th oil
change. Refer to Topic 10,

. THROTTLE LEVER DISC—Lubricate when

necessary for easy operation with pressure gun
lubricant; do not over-lubricate,
PRE-CLEANERS—Inspect and service every 10
hours of operation. Refer to Topic 12.
STABILIZER CRANK ASSEMBLY—Twelve
lubrication points. Lubricate every 10 hours of
operation with pressure gun lubricant.

. TRACK SUPPORT ROLLERS—Two Lubrication

points (one on each side of tractor).

GREASE LUBRICATED ROLLERS (On tractors,
Serial Number 6163 and later). Lubricate every 1000
hours of operation. Using lubricating gun, pump grease
in SEOWLY until clean grease can be seen coming
out aleng the outside of the grease gun nozzle. Use
an approved grease. Refer to Topic 8.

OIL LURBRICATED ROLLERS (On tractors prior
to Serial Number 6163). Lubricate every 200 hours of
operation with 8%4 strokes of the gun. Use an approved
motor oil. Refer to Topic 8.

TRACK RELEASE SPRING MECHANISM--In-
spect oil Ievel every 200 hours of operation. Keep
filled to filler plug with motor oil same viscosity
as used in transmission., Drain, flush and refill with
motor oil same viscosity as used in transmission
every 800 hours of operation. Capacity 71 quarts.
TRUCK WHEELS—Twelve lubrication points (six on
each side of tractor).

GREASE LUBRICATED WHEELS (On tractors,
Serial Number 6163 and later). Lubricate every 1000
hours of aperation. Using lnbricating gun, pump grease
in SLOWLY until clean grease can be seen coming
out along the outside of the grease gun nozzle. Use an
approved grease. Refer to Tovic 6.

CIL LUBRTICATED WHEELS (On tractors prior
to Serial Number 6163). Lubricate every 200 hours
of operation with 6 strokes of the gun. Use an ap-
proved motor oil. Refer to Topic 6.
BATTERIES—Keep the tops and terminals clean.
Keep filled with clean distilled water to 33" above
separator plates; inspect water level daily. Test
periodically with hydrometer.

BELL CRANK PIVOT PIN—Two lubrication
points. Lubricate every 10 hours of operation with
pressure gun lubricant,

15.

16.

17,

18.

19,
20.

21,

22.

23.

24,

25,

26.

27.

28,
29.
30.
31,
32.

33.

FINAL DRIVE DRAIN PLUG—Drain, flush and
refill every 200 to 400 hours of operation with ap-
proved motor oil. Capacity 8 quarts each.

FINAL DRIVE FILLER PLUG—Inspect oil level
every 10 hours of operation. Keep filled to level of
filler plug with approved motor oil.

SEDIMENT TRAPS—Drain traps every morn-
ing before starting; more often if necessary. In
freezing weather, drain after stopping so water
will not freeze in traps.

FIRST STAGE FUEL OIL FILTERS—Install
new element when necessary. Refer to Topic 11.

BRAKE FLOATING BELL CRANK—Two lubri-
cation points. Lubricate moderately every 100
hours of operation with pressure gun lubricant.

TRACKS—Do not lubricate.

STEERING CLUTCH THROWOQUT BEARING
—Four lubrication points. Lubricate every 10
hours of operation with pressure gun lubricant of
high heat resistance.

TRANSMISSION DRAIN PLUG-—Drain, flush
and refill every 800 hours of operation with ap-
proved motor oil. Capacity 24 quarts.
TRANSMISSION CASE FILLER PLUG AND
OIL LEVEL BAYONET GAUGE—Inspect oil
level every 10 hours of operation and keep the oil
level between “Low” and “Full” on the bayonet
gauge.

CLUTCH SHIFTER BEARING—Lubricate every
10 hours of operation with pressure gun lubricant
of high heat resistance.

LUBRICATING OIL PRESSURE GAUGE—Nor-
mal operating pressure when engine is warm at full
throttle is 25 to 35 on the gauge; if gauge does not
register, stop engine immediately and determine
the cause.

AIR CLEANERS—Inspect and service every 10
hours of operation. Refer to Topic 13.

MASTER CLUTCH CAMS — Three lubrication
points. Use a high temperature lubricant and lubri-
cate every 200 hours of operation; oftener if neces-
sary for easy operation. Do not allow excess grease
to get on clutch discs.

CRANKCASE FILLER CAP—One filler point.
Change oil every 30 to 60 hours of operation. USE
A NON-CORROSIVE DIESEL LUBRICATING
011, CONTAINING ADDITIVES PREVENT-
ING SLUDGE OR GUM DEPOSITS. Capacity
13 guarts.

CRANKCASE BAYONET GAUGE-—Inspct oil
level every 10 hours of operation and keep between
“Low"” and “Full” marks on gauge.

SECOND STAGE FUEL OIL FILTER—Install
new when necessary; that is, when pressure drops
below normal range due to filter clogging, Refer
to Topic 11. )
CRANKCASE DRAIN PLUG—One drain point.
Drain and refill with new oil every 30 to 60 hours
of operation. Refer to Topic 1A.

WATER PUMP DRAIN-—Periodically drain and
flush out system. Refer to Topic 18.

RADIATOR DRAIN—Periodically drain and flush
out system. Refer to Topic 18, Capacity 9% gal-
lons.

PRIMARY OQOIL FILTER-—Clean the primary oil
filter element at each crankcase oil change. Refer
to Topic 10.
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FAN—One lubrication point—Lubricate every 200
hours of operation with pressure gun lubricant.

GENERATOR—Two lubrication points—Lubricate
every 200 hours of operation with light motor oil.

SECONDARY OIL FILTER~Install a new ele-
ment in the secondary filter every 240 hours of
operation or every 4th oil change. Refer to Topic
10.

CRANKCASE BAYONET GAUGE-—Inspect oil
level every 10 hours of operation.

THROTTLE LEVER DISC — Lubricate when
necessary for easy operation with pressure gun
Iubricant; do not over-lubricate.

FRONT IDLERS—Two lubrication points (one on
each side of tractor).

GREASE LUBRICATED IDLERS (On tractors,
Serial Number 5614 and later). Lubricate every 1000
hours of operation, Using lubricating gun, pump
grease in SLOWLY until clean grease can be seen
coming out along the outside of the grease gun nozzle.
Use an approved grease. Refer to Topic 7.

OIL LUBRICATED IDLERS (On tractors, prior to
Serial Number 5614). Lubricate every 200 hours of
operation with 18§ strokes of the gun. Use an approved
motor oil. Refer to Topic 7.

. STARTER — Two lubrication points — Lubricate

every 200 hours of operation with light motor oil.

CLUTCH SHIFTER BEARING—Lubricate every
10 hours of operation with pressure gun lubricant
of high heat resistance.

TRACK SUPPORT ROLLERS—Two Lubrication
points (one on each side of tractor).

GREASE LUBRICATED ROLLERS (On tractors,
Serial Number 5614 and later). Lubricate every 1000
hours of operation. Using lubricating gun, pump grease
in SLOWLY until clean grease can be seen coming
out along the outside of the grease gun nozzle, Use
an approved grease. Refer to Topic 8.

OIL LUBRICATED ROLLERS (On tractors prior
to Serial Number 5614). Lubricate every 200 hours of
operation with 10 strokes of the gun. Use an approved
motor oil. Refer to Topic 8.

STABILIZER CRANK ASSEMBLY—Twelve
lubrication points—Lubricate every 10 hours of op-
eration with pressure gun lubricant.

TRACK RELEASE SPRING MECHANISM—In-
spect oil level every 200 working hours. Keep
filled to filler plug with motor oil same viscosity
as used in transmission. Drain, flush and refill with
motor oil same viscosity as used in transmission
every 800 working hours. Capacity .13 quarts.
TRUCK WHEELS—Ten lubrication points (five on
each side of tractor).

GREASE LUBRICATED WHEREELS (On tractors,
Serial Number 5614 and later), Lubricate every 1000
hours of operation. Using lubricating gun, pump grease
in SLOWLY until clean grease can be seen coming
out along the outside of the grease gun nozzle. Use an
approved grease. Refer to Topic 6.

OIL LUBRICATED WHEELS (On tractors prior
to Serial Number 5614). Lubricate every 200 hours
of operation with 814 strokes of the gun. Use an ap-
proved motor oil. Refer to Topic 6.

BELL CRANK THRUST PIN—Two lubrication
points—Lubricate every 10 hours of operation with
pressure gun lubricant.

14,

15.

186.

17.

18,

19.

20,

21.

22.

23.

24,

25,

26,

27,

28,

29.

30.

31

STEERING CLUTCH THROWOUT BEARING
—Four lubrication points—Lubricate every 10
hours of operation with pressure gun lubricant of
high heat resistance.

FINAL DRIVE DRAIN PLUG—Drain flush, and
refill every 200 to 400 hours of operation, Capcity
8 quarts each.

FINAL DRIVE FILLER PLUG—Inspect oil

level every 10 hours of operation. Keep filled to
level of filler elbow with approved motor oil
SEDIMENT TRAPS—Drain traps every morning
before starting, or more often if necessary. In
freezing weather, drain after stopping so water
will not freeze in traps.

FIRST STAGE FUEL OIL FILTERS—Install
new elements when necessary. Refer to Topic 11.

TRACKS—No lubrication necessary.

TRANSMISSION DRAIN PLUG—Drain, flush,
and refill every 800 hours of operation with ap-
proved motor oil. Capacity 40 quarts.

TRANSMISSION CASE FILLER PLUG AND
QIL LEVEL BAYONET GAUGE—Inspect oil
level every 10 hours of operation and keep the oil
level between “Low” and “Full” on the bayonet
gauge.

LUBRICATING O1I11. PRESSURE GAUGE—
—Normal operating pressure when engine is warm
at full throttle is 25 to 35 on the gauge; if gauge
does not register stop engine immediately and de-
termine the cause,

BATTERIES—Keep the top and termunals clean.
Keep filled with clean distilled water to 3" above
separator plates; inspect water level daily. Test
with a hydrometer.

AIR CLEANERS—Inspect and service every 10
hours of operation. Refer to Topic 13.

CRANKCASE FILLER CAP—One filler point.
Change oil every 30 to 60 hours of operation. USE
NON-CORROSIVE DIESEL LUBRICATING
OILS CONTAINING ADDITIVES, PREVENT-
ING SLUDGE OR GUM DEPOSITS. Capacity
14 quarts.

SECOND STAGE FUEL OIL FILTER—Install
new element when necessary, that is, when pres-
sure drops below normal range (25 to 65) due to
filter clogging. Refer to Topic i1

PRE-CLEANERS—Inspect and service every 10
hours of operation. Refer to Topic 12,

CRANKCASE DRAIN PLUG-—One drain point.
Drain and refill with new oil every 30 to 60 hours
of operation. Refer to Topic 1A.

PRIMARY OIL FILTER—Clean the Primary oil
Filter at each crankcase oil change, Refer to
Topic 10.

WATER PUMP DRAIN—Periodically drain and
flush out system. Refer to Topic 18.

RADIATOR DRAIN-~—Periodically drain and flush
out system. Refer to Topic 18. Capacity 12 gal-
lons,
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6 -~ Truck Wheel Lubricalion

FIG. 1

Servicing Grease Truck Wheels

A. GREASE PACKED TRUCK WHEELS

(On tractors HD-7 #12566, HD-10 #6163,
and HD-14 #5614 and later.) The truck
wheels, which employ the use of positive
seals, must be lubricated after every 1000
hours of operation.

Use only a grease approved by Allis-

Chalmers Mfg. Co. (refer to Topic 1-B for

recommended greases). See your nearest

Allis-Chalmers dealer or Allis-Chalmers fac-

tory branch for the current approved list of

greases.

To lubricate the wheels, use a lever grease

gun and nozzle assembly or a volume lubri-

cator and nozzle assembly. Clean the gun
or lubricator, flexible hose and coupler thor-
oughly. Fill the gun or lubricator with an
approved grease. Operate the gun to re-
move air and old grease from the tube.

Clean the nozzle tube thoroughly and attach

it to the coupler.

1. Wash the outer ends of the wheel shafts
so no dirt will enter the truck wheels
with the grease. Remove the plug and
gasket from the end of the shaft assem-
bly.

2. Remove the dust cap from the end of the
lubricating nozzle and insert the nozzle
(full depth) mnto the shaft assembly and

hold in that position.

3. Pump the new lubricant in slowly until
clean lubricant can be seen coming out
along the outside of the nozzle. This will
indicate the wheel is full of clean grease.

4. Remove the nozzle and install the shaft
plug and gasket. Refer to Figure No. 1,

CAUTION: Pump grease in slowly. Do not

use high pressure equipment as pumping

the grease in too fast will force open the
seals and damage the seal assemblies.

It is recommended that the grease and

grease gun be at normal room temperature

of 70° F. or above when filling the assem-
blies, as the grease will flow better to all
parts at these temperatures.

IMPORTANT: Do not, under any condi-

tion, use oil in an assembly which previously

has been packed with grease.

. OIL LUBRICATED TRUCK WHEELS,

{On tractors prior to HD-7 #12566, HD-10
#6163, and HD-14 #5614.) The oil lubri-
cated truck wheels must be lubricated after
every 200 hours of operation.

The lubrication of the truck wheels is a
process of flushing out the old lubricant with
new lubricant. The lubricating equipment
for the truck wheels consists of a special
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lubricator which is included in the tool
equipment.

Before lubricating the truck wheels, wash
the ends of the shafts and the nozzle of the
Inbricator hose thoroughly. Before insert-
ing the nozzle into the truck wheels, pump
the lubricator plunger up and down several
times to make sure that it is discharging
the full amount of lubricant.

Remove the plug from the end of the truck
wheel shaft and insert the nozzle into the
shaft as far as it will go (approximately 6
inches). Holding the nozzie firmly in posi-
tion, pump the lubricant slowly into the
wheel. The plunger should be lifted slowly
and to its full height so that the full amount
of lubricant will be drawn into the plunger
barrel.

7-8

Pump the new lubricant in slowly until all
the old lubricant is removed and new lubri-
cant can be seen coming out along the out-
side of the nozzle. This will indicate the
wheel is full of clean lubricant.
CAUTION: Never put toco much pressure
on the lubricator handle because of the
danger of developing extreme pressure
which is injurious to the truck wheel seals.
Immediately after iniecting the lubricant
into the wheel assembly, replace the plug
and gasket to prevent the new lubricant
from running out. The nozzle should alwavs
be inserted into the carrying handle when
the lubricator is not in use to prevent dirt
from entering the nozzle hose. Refer to
Figure 2.

FIG. 2

Servicing Oil Truck Wheels

T - Front idler Lubrication

The front idlers are positive sealed and are
lubricated at the same time intervals, in the

same manner, and with the same lubricant as
the truck wheels.

8 -- Support Roller Lubrication

The support rollers are lubricated at the same
time intervals, in the same manner, and with
the same lubricant as the truck wheels and front
idlers.

NOTE: Truck wheels, front idlers and sup-
port rollers that are being operated with oil can
be grease-packed in the field without removal
from the tractor, providing they are in good
condition, however, customers preferring to

continue to use oil may do so on assemblies
containing oil. If oil is used, it should be a
brand on our approved list and the interval
should remain at 200 hours.

IMPORTANT: Be absolutely certain that
the asgembly is in good condition and that there
is no excessive oil leakage before packing with
grease in the field. Inspect the assembly for
end play and any looseness. To inspect the truck
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wheels it is necessary to take the weight of the
tractor off of them. Check each truck wheel
support roller, and idler separately. If end play
or up and down motion is present the assembly
should be removed and repaired before serious
damage or complete failure occurs. Packing
an assembly with grease will not correct worn
or broken parts.

Alter grease packing, paint the shaft plugs
RED which will indicate they have been grease-
packed. All grease packed assemblies coming
from the factory will have the plugs painted
red. Assemblies which have been packed with
grease should never, at any time, be lubricated
with lubricating oil.

9 -- Gare of Pilot Bearing

The pilot bearing is lubricated through a
wick in the end of the crankshaft. If the pilot

bearing fails because of insufficient lubrication,
a new wick must be installed in the crankshaft.

10 -- Lubricating Oil Filters and 0il Gooler

To provide a normal flow of clean, cool oil
to the engine it is essential that both the pri-
mary oil filter, secondary oil filter and cooler
be kept in good condition. Each of these units
will be discussed separately in the following
text.

A. PRIMARY OIL FILTER

1. The primary oil filter of the double
screen type, is located in the lubricating
system between the oil pump and the
oil cooler. (See illustration). ALL THE
OIL FROM THE PUMP PASSES
THROUGH THE FILTER AND
COOLER. The oil filter removes all
larger particles from the oil and collects
a portion of the sludge from the oil on
the two screen elements. The filter re-
moves particles from the oil larger than
005" in diameter. If the filter should
become clogged, the by-pass valve will
open and allow the oil to flow directly
from the pump to the main oil gallery,
This condition should, by no means, be
tolerated since oil flowing by way of the
by-pass will not have the benefit of being
filtered or cooled, and continuous opera-
tion in this manner will cause unlimited
damage to engine parts.

B. REMOVAL AND CLEANING OF PRIMARY

FILTER.

1. Remove filter drain plug.

2. Remove the oil filter retainer bolt.

3. Remove the oil filter shell and filter
elements from the oil filter and cooler
adapter housing.

4. The filter elements must be washed
every time oil is changed. Wash the
elements in fuel oil with a soft brush.
Do not scrape the elements with a sharp
or metal instrument or wire brush. Wash
the filter base and outer shell before as-
sembling.

After washing, reassemble the unit on
the hlter base. After assembling, check
to see whether copper gasket under re-
tainer bolt prevents oil leaks. Also be
sure oil filter shell gasket fits properly.

Run the motor for a few minutes and
inspect for oil leaks.

C. CLEANING PRIMARY FILTER ELEMENTS

AND OIL COOLER WITH SOLVENTS.
A strainer that has become loaded with
impurities can usually be cleaned only
through use of special solvents in con-
junction with some type of circulating
system that will create a flushing action.
NOTE: When a filter element is re-
moved from an engine it should
be cleaned immediately. Do not allow
a dirty element to dry, since this will
cause lacquer or siudge deposits to
harden. Keep submerged in a pail of
fuel oil before cleaning.

1. EFFECTIVE SOLVENTS
Excello Floor cleaning compound
Bendix cleaning compound
Turco cleaning compound
#70 stripper

A mixture of Oakite #7 and fuel oil; 3
parts Oakite and 5 parts of fuel oil.
NOTE: The solvents listed above
should be used according to the direc-
tions of manufacturer. After cleaning
operation is completed all traces of the
cleaning solution should be washed
from the flter elements. In the event
that the above procedure does not
eliminate the clogged condition, a new
element must be installed.

2. Another very effective solvent is the
new Bendix cleaner which dissolves or
loosens the sludge or other foreign mat-
ter that may be collected on the metal
of the oil cooler or filter elements.

Its application is very simple since all
that is required is submersion of cooler
or filter elements in solution for a suf-
ficient length of time to allow the chem-
ical action of the fluid to properly re-
move the impurities. The length of time
for the submersion will depend upon the
condition of the cooler or filter elements.
The impurities, etc,, removed from ele-
ments will settle in the bottom of the
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containers used for this cleaning opera-
tion.

. After the above operation, the cooler

or element should be leit to drain for a
few minutes, then followed with a
thorough washing with live steam to
remove all traces of the cleaning solu-
tion. If solution in container is properly
covered to prevent evaporation, it may
be used again.

NOTE: The above information is sub-
mitted in a general manner in order to
explain the principles of this cleaner.
However, it is recommended that the
more specific instructions supplied by
the manufacturer of cleaner be studied
carefully before using any cleaning solu-
tion

D. SECONDARY OIL FILTER

The secondary oil filter is located on
the left side of the motor. The inlet
line at the top of the filter body 1s con-
nected to the main oil gallery in the
cylinder block.

The cutlet line from the filter body is
at the bottom and drains back into the
crankcase.

Only a portion of the oil flows through
this filter. This filter has a replaceable
element and must be changed every 4th

o1l change or every 240 hours ot opera-
tion.

E. REMOVAL OF SECONDARY FILTER ELE-
MENT AND INSTALLATION OF A NEW
ONE.

i

Remove the drain plug at the bottom
of body and loosen the cover; let the
oil drain out before removing the ele-
ment.

Remove and discard the filter element.
Clean out the filter body and replace
drain plug.

Install new element, new cover gasket
and tighten cover securely.

. When Installing new element one extra

quart of oil is required for crankcase
filling. NOTE: When filling crankcase
with oil fill only to “Full” mark on
crankcase bayonet gauge.

Start motor, inspect for leaks and run
for a few minutes. Then stop motor
and let it stand long enough for the
oil to drain back into crankcase. Test
with crankcase bayonet gauge to see if
mere oil is needed.

In cold weather the motor should be
run long enough to attain operating
temperature before checking the oil
ievel.
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F. OIL COOLER.

1. The lubricating oil cooler lowers the oil
temperature as the oil travels through
the small passages inside the cooling
unit. If these passages become entirely
clogged, no cooling of the oil can take
place, and the oil is by-passed directly
to cylinder block gallery. It is abso-
lutely necessary that the oil cooler unit
be kept clean for proper oil cooling.

2. Cleaning of a clogged cooler is some-
times very difficult, A cooler that has
become loaded with impurities over a
long period of operation can usually be
cleaned only through use of special
solvents in conjunction with some type
of circulating system that will create a
flushing action. However, in most cases,
the use of any of the special solvents,
as listed previously in a hand operated
force pump will dislodge any accumula-
tion. In the event that such treatment
does not eliminate the clogged condition,
a new cooler element must be installed.
NOTE: A clogged oil cooler or filter
is a contributing factor to low engine
oil pressure which may be the cause of
one or many operating difficulties, For
further information on the effects of
clogged oil cooler or filter element on
engine oil pressure refer to Topic 25}
“Low Qil Pressure.”

0§ -- Fuel System and Filters
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GASKETS i
Ol FILTER OIL FILTER
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'E DRAIN PLUG
SECONDARY OIL FILTER
FIG. 2
DESCRIPTION:

Fuel is drawn from the bottom of the fuel
tank, through the first stage filters, by the
transter pump. The transfer pump then forces
the fuel through the second stage filter to the
fuel intake manifold on the right side of the
engine. The fuel then flows under pressure
to the injectors. Note that the fuel entering
the injectors is filtered through a porous bronze
Alter. The surplus fuel leaves the injectors
through another porous bronze filter, flows in-
to the return fuel manifold and back to the
fuel tank through the return fuel line.

A. FUEL SYSTEM

NORMAL FUEL OIL PRESSURE IS 25
TO 65 ON GAUGE AT HIGH IDLE. DO
NOT OPERATE ENGINE WHEN FUEL
PRESSURE IS NOT WITHIN THIS
RANGE.

The Diesel engine in this tractor depends
upon the circulation of fuel oil through the
injectors to keep the injectors cool. The
transfer pump circulates approximately 30
gallons of fuel per hour through the in-
jection system. If this quantity is allowed
to decrease, serious damage to the injectors
may result from over-heating. As the fuel
filters begin to clog. the gquantity of fuel

circulating through the injectors diminishes.
Although this flow may be sufficient to
keep the engine operating normally, it may
be reduced to the point where the injectors
are becoming dangerously over-heated.
Therefore, proper performance of the en-
gine does NOT necessarily mean that
enough fuel is being circulated, so we rec-
ommend that the fuel filtering system be
inspected and the necessary filter elements
replaced at the fArst indication of a devia-
tion in fuel oil pressure from normal.

The first two or three times the operator
has to change the fuel filter elements will
give him a good indication as to about how
often it will be necessary for the filter ele-
ments to be replaced thereafter. That is,
if the filters clog on an average of every
450 hours for the first two or three times,
the fiter element should be changed, as an
iternt of routine service, every 400 hours of
operation thereafter without waiting for a
drop in fuel pressure

The length of time that fuel filter elements
will operate, of course, depends upon the
type and kind of fuel being used and the
care used to keep it clean in storage and
handling. In accordance with the above
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paragraphs, change the hiter elements in
the FIRST AND SECOND STAGE FUEL
FILTERS after a reasonable number of
hours of operation even though they are
not completely clogged, in order to safe-
guard the injection system.

B.

FUEL SEDIMENT TRAPS
The sediment sumps on the fuel tank should
be drained every 10 hours of operation or
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daily before starting engine at the beginning
of the operating period. In freezing weather,
drain at end of operating period as water
might collect in traps and cause damage
by freezing.

FIRST STAGE FUEL FILTER

Under normal operating conditions when
using clean fuel, the FIRST STAGE FUEL
FILTERS between sediment sump and
transfer pump should operate without
clogging for approximately 300 to 500
hours., The elements in these filters are
replaceable. A drop in fuel pressure may
indicate that the filter is clogged. Never
attempt to clean the filter element. If clog-
ging occurs, install a new element.
SECOND STAGE FUEL FILTER

" The SECOND STAGE FUEL FILTER,

between transfer pump and the injectors,
is a replaceable element type. When clean
fuel is used under normal operating condi-
tions, the element should last from 300 to
500 operating hours., When clogging of this
filter occurs, install a new element. Do
not attempt to clean the clogged filter ele-
ment.

Open the drain at the bottom of the SEC-
OND STAGE FUEL FILTER every
morning or every 10 hours of operation to
drain off any water and sediment which
may have accumulated.
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(2 -- Pre-Gleaners

DESCRIPTION:

The purpose of the pre-cleaners must not
be underestimated, as their duty is to remove
a large percentage of the foreign material be-
fore it enters the air cleaners. Dirt is trapped
in the pre-cleaner shells where it can easily be
removed. The pre-cleaners are provided with
an eye glass through which the dirt accumu-
lation may be seen. The pre-cleaners will not
function properly if the dirt level in the shell
covers over one-half the eye glass.

To service pre-cleaners remove wing nut
and cap assembly. Lift pre-cleaner shell from
cleaner body and remove dirt from shell by
shaking. Be sure louvers on cleaner body are
not bent or clogged with leaves or other foreign
material.

CAUTION: When replacing cap and nut
assembly be sure gasket is in good condition

o jouTER sHELL
. |ASSEMBLY

BODY AND| . <
STUD S
ASSEMELY

CAP AND
ASSEMBLY]

FIG. 1
and in proper place with wing nut tight to
prevent leakage so purpose of pre-cleaner will
not be defeated.

i3 -- Care of Air Cleaner

The air cleaners must be inspected every ten
(10) hours of operation. Remove the oil cups
and inspect the amount and condition of the
filtering oil. In extreme dusty conditions the
oil will have to be changed every eight or ten
hours. The oil must be kept level with the
top of the cone in the oil cup. Use SAE 40 in
the summer and SAE 30 in the winter. Do
not use anything lighter and DO NOT USE A
DIESEL ENGINE LUBRICATING OIL IN
THE AIR CLLEANER. These lubricating oils
are likely to foam thus reducing air cleaner
efficiency and possible oil pull-over with serious
injury to the engine,

In extreme dusty conditions the air inlet
tube of the air cleaner must be swabbed out
every ten hours of operation. Qil from the oil
cup splashes up on the inside of the tube and
collects dust on the sides of the passage, this
dust accumulates and reduces the volume of
air going through the air cleaner.

A broken hose, loose clamps, or a leak of

FIG. 1

any kind between the air cleaners and the
blower will defeat the purpose of the cleaners,
ALL CONNECTIONS MUST BE TIGHT.
Improper care of the air cleaners will result
in abnormal wear of blower. rings, pistons and
cylinder liners.
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SAFETY:
Be sure to take necessary precaution so that neither
you nor anyone else can be injured by a machine being
started or moved without warning.
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GENERAL OPERATING INSTRUGTIONS
14 -- Preparing Tractor For Use

Make a complete inspection of tractor for
any shortage or damage which may have oc-
curred while in transit or in storage.

Remove the air cleaner cups to make sure
they contain the correct amount and grade of
oil. Refer to Topic 13. “Care of Air Cleaner.”

Inspect the oil level in the engine crank-
case, transmission case, final drive gear cases,
and the track release spring housings. Change
engine crankcase oil after first 30 hours of
operation.

The truck wheels, track support rollers and
front idlers, have been lubricated at the fac-
tory for test purposes only. It is essential that
all parts be lubricated before the tractor is put
into service. Refer to Topics 6, 7 and 8 on

RADIATOR SHUTTER
CONTROL- LEVER:

“Truck Wheel, Front Idler and Support Roller
Lubrication.”

Inspect the fuel in tank and fill, if necessary,
with the correct fuel oil. Refer to Topic 1-D
“Fuel Oil.” Special care must be taken to pre-
vent the entrance of dirt or foreign materials
while filling the tank.

Fill the cooling system with clean water that
is free from limes or alkalines, and REMOVE
PLUG IN THERMOSTAT HOUSING to re-
lease the air that is trapped in housing.

Operate a new tractor with a light load dur-
ing the first sixty hours.

The most important factor in running in a
new engine or one which has just been over-
hauled is OPERATING TEMPERATURE.

ENGINE OIL
PRESSURE
GAUGE

HOUR METER}

AIR HEATER
PUMP

TAIR HEATER
PUSH BUTTON
SWITCH '

AUXILIARY|
SHIFT f

LEVER

“HD 14”
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The engine temperature must be brought to
normal, 175° to 185°, as soon as possible and
carefully maintained as nearly as possible with-
in this range. Temperatures of 150° and below
are conducive to the formation of gum and
sludge, both highly detrimental to an engine.

DO NOT, THEREFORE EVER IN THE
LIFE OF A TRACTOR, ALLOW IT TO OP-
ERATE AT LOW TEMPERATURE.

15A-K

After the first ten hours of operation, the
tractor should be stopped and inspected for
loose bolts and nuts and the steering clutch
throwout and the master clutch adjustments
inspected; adjust if necessary,

The wvalve lash, injector equalizing and
timing should be inspected and adjusted if nec-
essary. Refer to Topics 42, 43 and 44.

All track shoe bolts should be tightened with
a heavy duty socket wrench with extended
handle.

[ -~ Use of Gontrols and Instruments

The first thing the operator of a new tractoer
must do is to familiarize himself with the vari-
ous controls provided for its proper operation.
This does not apply to the beginner alone, as
although, there are many points of similarity
among all tractors, there are also important
differences, and it is not wise, regardless of
previous experience, to operate a new tractor
before fully understanding what each control
is for and how to use it.

A. FUEL SHUT-OFF
The fuel shut-off knob controls the air and
fuel to the engine. To open the fuel and
air for running position, push the fuel shut-
off knob all the way in. When the knob
is all the way out, the air valve is closed
and injectors locked in the shut-off position.

B. STARTER PEDAL
Push on the starter pedal to engage the
starter pinion with the flywheel ring gear
and to operate the starter switch. Each
time the starter pedal is depressed it must
be allowed to return to its original position
(all the way out), and starter given time to
cease spinning before the starter can again
be used. Otherwise starter runs but will
not turn engine. NOTE: If the engine does
not start in less than one half minute allow
the starter and battery to cool for 15 min-

utes before it is used again. See Topic 16A.

“Starting Engine”.

C. PASH LIGHT AND HEATER SWITCH
The dash light and heater switch completes
the circuit between the battery and the air
heater push button switch. Turn the switch
lever to the left for the ON position and to
the right for OFF position.

D. AIR HEATER PUSH BUTTON SWITCH
The air heater push button switch com-
pletes the circuit between the dash light
switch and the air heater coil. To operate.
turn the dash light switch lever ON and
depress the push button switch while op-
erating the air heater pump.

E. AIR HEATER PUMP
The air heater pump delivers the fuel oil
under pressure toc the air heater spray

nozzle, where it is ignited by a continuous
spark, thus heating the air box to aid cold
weather starting. To operate the air heat-
er, the dash light and heater switch must
be ON, and the air heater push button
switch held in. Then pump the heater pump
handle slowly—with the starter turning en-
gine until it starts. For further instruction
see Topic 16-A, “Starting Ingine.”
F. THROTTLE LEVER

The throttle lever is connected to the vari-
able speed governor. Push the throttle
lever forward to decrease, and pull back to
increase, the engine speed.

G. RADIATOR SHUTTER CONTROL LEVER

The radiator shutters aid in maintaining
proper engine temperature (175° to 185°
F.) and are adjusted by means of the lever
under the left hand side of the cowl. The
shutters are fully open when the control
lever is moved forward as far as it will go.
To close the shutters, pull the lever back.
H. HEAD LIGHT SWITCH
To turn headlights on move head light
switch lever to the right.
l. ENGINE OIL. PRESSURE GAUGE

The oil pressure gauge indicates the oil
pressure in the engine lubricating system.
At full throttle and under normal operating
conditions, the pressure should be between
25 and 35 on the gauge.

With throttle closed, idle speed, the pres-
sure must not show less than 5 on gauge.
CAUTION: STOP engine immediately if
no oil pressure is shown on the gauge and
determine cause,

J. FUEL OIL GAUGE

The fuel oil pressure gauge indicates the
oil pressure in the fuel system. Under nor-
mal operating conditions, the fuel pressure
at full governed engine speed should be
from 25 to 65 on the gauge.

CAUTION: Do not operate engine when
fuel pressure, as indicated on the gauge falls
below its normal range. See Topic 11, “Fuel
System and Filters.”

(. ENGINE TEMPERATURE GAUGE
The engine temperature, indicated by the
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temperature gauge, should be maintained
at all times between 175° to 185° F. Use
radiator shutters to maintain the proper
temperature,

AMMETER

The ammeter registers the amount of
charging current delivered to the batteries.
Through the action of the voltage regu-
lator, the ammeter reading will be reduced
when the battery approaches full charge
and increased as the battery approaches a
discharged condition.

. HOUR METER

The hour meter registers the number of
hours that the engine has operated. For
instruction on how to read the hour meter
see Topic 22, “Hour Meter.”

. MASTER CLUTCH LEVER

The master clutch lever controls the master
clutch which transmits the power between
the engine and the transmission. The
master clutch is disengaged and the clutch
brake applied when master clutch lever is
in the forward position. The clutch is en-
gaged when the lever is pulled all the way
back and snaps over center.,

AUXILIARY SHIFT LEVER AND GEAR SHIFT
These levers are used on the HD 10 and
HD 14 to select the desired transmission
gear ratio. The auxiliary shift has two posi-
tions—forward and backward, while the
gear shift lever has the conventional four
position.

NOTE: Both shift levers are provided
with a locking device to hold them in the
desired gear. The auxiliary shift lever
must be moved sideways to the left to un-
lock it when shifting. The gear shift lever
must be moved sideways away from the
neutral position when it is desired to shift
into another gear.

The HD 7 has only one shift lever with
four forward and one reverse speed. Refer

P.

to Topic, “Use of Gear Shifting Levers.”
STEERING CLUTCH LEVERS

The steering clutch levers control the two
steering clutches which transmit the power
from transmission to the track. These
levers are used for steering the tractor. Pull
the right lever all the way back to turn the
tractor to the right. Allow the lever to re-
turn to its forward position when turn is
completed. Operation of left steering clutch
lever will turn tractor to leit.
CAUTION: The steering clutch levers
should ALWAYS be pulled back as far as
possible when making a turn, NEVER hold
Iever in an intermediate position. Refer to
Topic, “Steering.”

BRAKE PEDALS

The brakes are used to retard the speed
of, or facilitate turning the tractor. To turn
the tractor to the right press on the right
brake pedal and to turn to the left press
the left brake pedal with the corresponding
steering clutch released.

CAUTION: Never use brakes for turn-
ing tractor without first pulling steering
clutch lever as far back as possible on side
toward which turn is being made.

BRAKE PEDAL LOCK LEVER

The brake locks are used to hold the brakes

in their applied or ON position.

1. (HD-10 and HD-14) To hold the
brakes in the locked position the brake
pedal lock lever will have to be held
forward while applying the brakes. To
release the brake locks press the brake
pedal and it will automatically release
the lock.

2. (HD-7) To hold the brakes in the locked
position, tilt the top of the brake pedal
pad forward when the brake is applied.
To release the brake press on the bot-
tom of the brake pedal pad.

16 -- Pulting Tractor To Work

STARTING THE ENGINE

Before the engine is started, the operator

should check the following points on the

tractor:

1. Inspect the fuel supply.

2. Inspect the crankcase oil level.

3. Inspect the water or anti-freeze solution
in the cooling system.

4. Inspect the entire unit for loose bolts
or nuts. This is especially necessary
when repairs have been made since the
previous operating period.

5. Disengage master clutch (Lever for-
ward) and place gear shift lever in neu-
tral position.

6. Close the radiator shutter by pulling on
the shutter control lever.

7. Push the fuel shut-off knob in.

8. Open the throttle control to the fullest
extent.

9. Push the starter pedal.
WARNING: If the engine does not
start in less than one-half minute, aliow
the starter and battery to cool for 15
minutes before started is again used.

10. As soon as the engine fires and begins
to run, close the throttle to about 34
engine speed and allow the engine to
warm up. When the engine temperature
reaches 175" F. open the shutter; the




shutter should be adjusted so that an
operating temperature of 1757 to 185"
F. is maintained at all times.

11. Inspect the oil pressure. At full govern-
ed speed and with the engine heated to
normal operating temperature, the oil
pressure should be between 25 and 35
on the gauge; at part throttle the read-
ing may drop to about 5 on the gauge.
If the oil is cold, no pressure may regis-
ter for about 15 seconds after the en-
gine starts, but if the pressure does not
rise to between 25 and 35, the engine
should be stopped and the cause de-
terrnined.

12. Inspect the fuel oil pressure. The fuel
pressure at full governed speed should
be between 25 and 65 on the gauge.

13. Open the throttle to meet the operating
conditions.

14. For extremely low temperatures 0° F.
or lower use the Engine Pre-Heater.
See Topic 47, “Engine Pre-Heater.”

15, In cold weather (432" F. to 0° F.))
when it is necessary to use the Air Heat-
er, proceed as stated above for the first
eight operations, Then turn the dash
light switch on, press on the air heater
switch, pump the air heater pump
handle slowly, and press on the starter
pedal all at the same time. The air heat-
er will heat the air box and aid starting.
Then proceed as stated above.

WARNING: Do not operate the air heater
before stepping on the starter pedal.

USE OF GEAR SHIFTING LEVERS

Two levers are used on the “HD 10” and
“HD 14" to shift gears; only one lever is
used on the “HD 7.7

Both gear shift levers are provided with a
locking device to hold them in the desired
gear. The auxiliary shift lever must be
moved sideways to the left to unlock it when
shifting. The gear shift lever must be
moved sideways away from the neutral po-
sition when it is desired to shift into an-
other gear.

The following charts shows the positions of
the gear shift levers to obtain any of the
forward and reverse speeds:

Refer to the gear shift chart on dash of
Tractor for the correct positions for the var-
tous speeds.

The “HD 7" has only one gear shift lever.
The various gears are as follows:

Gear Shift Lever
................................. Left and Back
........................... Right and Forward
............. Right and Back

Extreme Right and Back
........................... Left and Forward

16B

HD-7 GEAR SHIFT CHART

DIRECT
REVERSE

Auxuiary
Gear Gear Shift Lever Lever
First ............ Left and Back ............ Indirect
Second .......... Right and Forward......... Indirect
Third ........... Left and Back .............. Direct
Fourth .......... Left and Forward .......... Indirect
Fifth ............ Right and Forward ......... Direct
Sixth ............ Left and Forward ..... ...Direct
Low Reverse. ..., Right and Back .... .Indirect
High Reverse ....Right and Back ............. Direct

HD-14 GEAR SHIFT CHART

HD-14

REVERSE INDIRECT

DIRECT

Auxiliary
Gear Gear Shift Lever Lever
First ............ Left and Back ............ Indirect
Second .......... Right and Forward......... Indirect
Third ........... Left and Back .............. Direct
Fourth .......... Right and Forward ......... Direct
Fifth ............ Right and Back ........... Indirect
Sixth ............ Right and Back ............. Direct
Low Reverse..... Left and Forward .......... Indirect
High Reverse ... .Left and Forward ........... Direct
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To shift gears, push the master clutch lever
forward and shift gears to the desired speed.
When the lever is pushed forward it forces
the release bearing carried against the
clutch brake assembly that is fastened to the
clutch shaft, thus bringing the transmission
gears to a stop. This stopping of the gears
enables the operator to shift without clash-
ing the gears.

C. USE OF MASTER CLUTCH

The master clutch is of highest quality
and workmanship and if given proper
care and operated correctly it will give
many hours of carefree operation.

2. To obtain maximum clutch life it is im-
portant that in starting a load, operator
must select a gear low enough to insure
easy pick up without clutch slippage.
When the correct gear is engaged to
handle the load open throttle approxi-
mately half way, pull back steadily on
master clutch lever until all slack is taken
up between tractor and load. Then pull
back firmly on clutch lever to lock clutch
in its engaged position at the same time
opening throttle to attain desired speed.
To shift to a higher gear with tractor
in motion close throttle at the same time
master clutch is disengaged, select de-
sired higher gear, engage master clutch
and at the same time open throttle.

3. If conditions are such that the tractor
can negotiate in sixth gear with load,
start tractor in fifth gear and then shift
into sixth gear after tractor has obtained
rated speed. Do not slip the master
clutch in an effort to pull an overload.
Avoid excessive wear on the clutch disc
facings by using a lower speed being
sure to close throttle into half-way posi-
tion every time master clutch is disen-
gaged. When it is necessary to let en-
gine idle for short periods, place gear
shift in neutral and engage master
clutch.

D. STEERING

1. Steering the tractor is accomplished by
the use of steering clutches which are
operated by steering levers. Turn the
tractor in the desired direction by puli-
ing back to the full extent the steering
Iever on the side toward which the turn
is to be made. The clutches must be
engaged siowly and evenly to avoid ex-
cessive wear on them. Do not release
the levers and let them fly forward. Do
not operate tractor with steering
clutches partially disengaged. Avoid ex-
cessive wear of the steering clutches by
releasing and engaging the steering

clutches smoothly and completely. See
Topic 55 and 56, “Steering Clutch Ad-
justment.”

In steering the fractor down steep
grades with the load pushing the tractor,
the use of the steering clutches is op-
posite to that of a tractor pulling a load.
If it is desired to make a turn toward
the right, the left steering clutch should
be released. The engine being connected
to the right track acts as a brake re-
tarding its progress while the left track
is released and free to travel faster.

E. USE OF STEERING CLUTCH BRAKES

1. The steering clutch brakes are used to
retard the speed of or to hold track
stationary when the steering clutch on
that side is released for making a turn.
In making a turn always release the
steering clutch before depressing the
brake. They are also used as service
brake for retarding speed of tractor
when going down grade and to hold
tractor stationary. DO NOT OPER-
ATE TRACTOR WITH FEET REST-
ING ON BRAKE PEDALS.

2. The brakes can be locked and used as
parking brakes when parking the trac-
tor. To hold the brakes in the locked
position (HD 10 and HD 14) the brake
pedal lock lever will have to be held for-
ward while applying the brakes. When
the brakes are to be released again a
slight pressure on the brake pedal will
automatically release the pedal lock
lever,

3. To hold the brakes in the locked position
on the HD 7, tilt the top of the brake
pedal pad forward when the brake is
applied. To release the brakes press on
the bottom of the brake pedal pad.

F. STOPPING THE TRACTOR

G.

Stopping the tractor is accomplished by
disengaging the master clutch (lever for-
ward) and applying the steering clutch
brakes. Then SHUT OFF motor. See
Topic 16-G, “Stopping Engine.” DO NOT
allow tractor to stand with engine idling.
If tractor is to be stopped for ONLY a few
minutes, let the engine run at NOT LESS
THAN TWO-THIRDS throttle (approx-
imately 1000 RPM). With gear shifting
lever in neutral position and Master Clutch
engaged to eliminate unnecessary wear on
master clutch parts and pilot bearing. If
tractor is to be stopped longer than a few
minutes, STOP ENGINE,

STOPPING ENGINE

To stop engine, close the throttle control
and pull the fuel shut-off control out as far
as it will come,
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17 -- Operaling in Mud or Water

The master and steering clutch compart-
ments are dry compartments and are provided
with drain holes to drain out any oil that might
leak into the compartments by over lubrica-
tion or other causes. In normal operation, these
holes are to be left open. When operating in
mud, water, or extreme dusty or sandy condi-
tions these drain holes should be plugged to
prevent the entrance of dirt or water. The
plugs should be removed daily to allow any oil

or grease that might accumulate in the com-
partments to drain out thus preventing it from
getting on the brake bands or clutch facings.
If the tractor is idle at night, the plugs may be
removed to drain the compartments, then re-
placed in the morning. Inspect the final drives
frequently and drain, wash and refill the case as
often as the lubricant shows the presence of
any mud or water.

18 -- Gooling Sysfem

Keep cooling system filled with clean water
that is free from lime or alkalies. In winter
weather a standard anti-freeze solution is rec-
ommended, The solution should be tested
daily and kept to the proper strength for the
prevailing temperatures. The anti-freeze used
should have a higher boiling point than the
normal operating temperature of the engine
(175° to 185" F.)

The cooling system has two drain points
and both of these should be opened when the
unit is drained. One drain point is in the bot-
tom of the water pump housing, the other is at
the bottom of the lubricating oil cooler assem-
bly.

CAUTION: WHEN FILLING RADIA-
TOR REMOVE THE PLUG IN THERMO-
STAT HOUSING TO RELEASE THE AIR
THAT IT TRAPPED IN HOUSING.

Cooling system capacities:

HD 7= 534 gals.
HD 10= 934 ”
HD 14=12 ”

FIG. 1

A temperature range from 175° to 185° F,
is most desirable, and to maintain the engine
within this range, idling periods should be held
to a minimum.

Prolonged engine idling during cold weather

FIG. 2

results in low operating temperature which ad-
versely affects operation or even results in
damage to operating parts. Some of the direct
results of sub-normal operating temperature are
dilution of lubricating oil, lacquer or tar-like de-
posits on valves, pistons, cylinders, etc.,, and
sludge deposits.

At low engine temperatures more fuel is
used and less power is obtained—thus econ-
omy is also affected.

Since correct engine operating temperatures
depend almost entirely upon efficiency of the
water cooling system, it is advisable to pay
special attention to its condition. An inspec-
tion of the radiator and fan, thermostat, water
pump, radiator shutter, etc., is especially im-
portant in cases where an anti-ifreeze solution
is to be used.

When over-cooling develops during normal
running conditions, the thermostat should be
inspected, and if it is stuck open, or is open
as a result of a leak in the bellows , install
new thermostat.

b
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{9 --Effects of Prolonged Engine Idling

Low operating temperatures cause the de-
velopment of several coriditions which can ad-
versely affect operation or even result in seri-
ous damage to engine parts.

Because of the high thermal efficiency of a
diesel engine, insufficient heat is dissipated to
cylinder jackets during idling periods to main-
tain normal operating temperatures, Conse-
quently, cylinders cool off or become “cold”.
Fuel injected into cold cylinders is only partial-
ly burned. Some is discharged as exhaust in a
sharp, pungent vapor of blue.grey color. This
vapor is the most volatile (low beiling point)
fraction of the fuel. Unburned fuel of the least
volatile (high boiling point) fraction will ac-
cumulate within the cylinder. Some of this fuel
seeps past the pistons and dilutes the lubricat-
ing oil; the remainder decomposes into
lacquers or tar-like substances which deposit on
valves, pistons, cylinders, etc. Moreover,
sludge accumulation in the lubricating oil is
generally most rapid at sub-normal operating

temperatures.

Development of the above conditions can be
avoided if the engine operating temperature is
kept above 175° F. It is preferable, whenever
possible, to stop the engine if a long idling pe-
riod would otherwise occur. If a stop is unde-
sirable, idling speeds above 1000 r.p.m. should
be maintained.

The effects of prolonged idling also greatly
depend upon the characteristics of fuel or
lubricating oil used. It is advisable to select
lubricating oils which possess high oxidation
resistance, a minimum tendency to leave hard
deposits and of the correct viscosity, For
severe idling conditions a fuel with a high cetane
rating, a low boiling point, and a narrow dis-
tillation range will be most suitable. Consult a
representative or an engineer from the oil com-
pany which supplies your oil and obtain his
recommendation as to their grade of oil which
conforms to the specifications in this manual.

20--Gare of Generator and Baitery

The generator is set to charge at the rate of
4 to 8 amperes when the tractor leaves the fac-
tory. This is sufficient to keep the batteries ful-
ly charged under ordinary operating conditions.

The storage battery simply stores electrical
energy.

Battery failures are more numerous in cold
weather. Because the required cranking torque
of an engine is materially increased by low
temperatures, To crank an engine at 5° F.re-
quires approximately 4 times the torque that is
necessary at 80° F. A battery which is fully
charged at 80° F. has only about 60% capacity
at 20° F. and only 20% capacity at -20° F. Thus,
it is quite evident that batteries must be kept in
top condition in cold weather. A start will not
be obtained when a battery “grinds” the en-
gine over; a cranking speed of 80 r.p.m. is
prerequisite to good starting. Use of Air Heat-
er will facilitate starting at temperatures under
40° F.

When weather temperature drops, more at-
tention should be given to the hydrometer
readings of the battery. The electrolyte in a
fully charged battery should have a hydrometer
reading of 1.280-1.300 when corrected to 60° F.
When taking readings at temperatures other
than the specified standard, it is necessary to
make corrections. For every ten degrees above
or below 60° F. 0.004 must be added or sub-
tracted, respectively, to or from the observed

reading. Specific gravity readings without cor-
rections for temperature are practically mean-
ingless. Thus, if the electrolyte reads 1.275 at
0° F. the following corrections must be made:
60/10 x .004 — .024, and 1.275 - .024 == 1.251
corrected reading. If the corrected reading
falls below 1.225, the battery should be re-
charged from an outside source.

A low battery reading might indicate that
attention should be given the generator or volt-
age regulator. If these units are within
specifications and the battery is partially dis-
charged, the wiring system should be inspected
for shorts. The top of the battery should be
flushed with a soda solution to prevent self-
discharge. When all irregularities have been
corrected battery should be fully charged.

If corrosion occurs, clean the posts and
terminals with a strong soda solution and ap-
ply vaseline to post and strap terminals.

Filler plugs should be kept tight at all times
and the top of the battery kept dry. The elec-
trolyte should always be maintained at the
proper level, and pure or distilled water added
periodically to each cell until the solution is
about 34" above the top of the plates. During
freezing weather any addition of water should
be made after starting the engine and the en-
gine run for several minutes to thoroughly mix
water and solution.

Inspect battery periodically.
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20 -~ Engine Pre-Heater Operation

If the engine, air heater and batteries are
in good condition, the engine can be started in
temperatures down to zero by using the air
heater only.

In temperatures below zero, it may be neces-
sary to use the engine Pre-Heater #042765,
in conjunction with batteries which have been
warmed sufficiently to produce enough current
to crank engine at approximately 80 R.P.M.

Install the heater intake assembly on the
engine in place of one of the air box inspection
covers, This intake elbow is divided into two
parts by a baffle. The heater extension tube
will fit into upper part. The lower opening is
for the exhaust of the heater gases after circu-
lation through the air box.

A, OPERATING THE ENGINE PRE-HEATER:

1. Remove filler plug, and fill the case about
2/3 full of fuel oil, the same as is used in
the fuel tank of the tractor. Replace the
filler plug securely to prevent leakage.

2. Close the needle valve.

3. Pump up to about 120 pounds pressure,
with the hand pump.

4. Close the air regulator plate next to the
fan.

5. Connect the heater fan wire to the live
starter switch terminal which is directly
connected to the battery. Ground the
heater body to the tractor. The heater
fan should start immediately and run as
long as the battery connection and good
ground is maintained.

NOTE: Some of the engine pre-heaters
may have two fan wires. One wire is
the fan wire and the other is the ground
wire. As before, connect one wire to the
live starter switch terminal. Connect
the other wire securely to any metal
part of the chassis, The fan should start

AR REGULATOR PLATE ENGINE PRE-HEATER INTAKE

MOUNMTED ON ENGINE

FIG. 2

running when both wires are connected.
It does not matter which fan wire is
connected to the live starter switch term-
inal as the fan will run in only one di-
rection.

6. Raise the heater extension tube or spout
and open the needle valve until a good
spray or mist is ejected. Ignite the spray
with a match or other means, Then
lower the heater extension tube.

7. Loosen the wing nuts on top of the in-
take elbow and turn the cover back,
Place the end of the heater extension
tube into the intake elbow. Open the
air regulator plate.

The heater will blow hot gases into the en-
gine air box which will circulate around
all cylinders. For the proper length of time
to leave the heater on, refer to the following
chart. Caution: Do not attempt to start the
engine until the engine pre-heater has been
removed and the intake elbow cover has been
securely replaced.

Atmospheric Temp. Leave Heater On

-+30° F. 7 min.
--20° F. 8 min.
—+10° F, 9 min,

0° F. 10 to 15 min.
—10° F. 10 to 15 min.
—20° F. 10 to 20 min,
—30° F, 15 to 20 min.
—40° F, 15 to 30 min.

Alfter the pre-heater has been in operation
for the proper length of time, remove it, close
the needle valve and the air regulator plate;
disconnect the fan wire. Close the cover on
the intake elbow and fasten it securely. Start
the engine immediately, using the engine air
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heater as for starting in mild cold weather.

The engine pre-heater is used to warm up
the engine for easy cranking only and will not
aid combustion by furnishing warm air to the
cylinders. For this reason, it is necessary to
use the engine air heater that is furnished as
standard equipment with the tractor. This unit
heats the cold air before it is drawn into the
combustion chamber.

It is suggested that some thought be given
to the method used to operate the air heater
to get best results. To use the air heater, first
turn on the primer switch then operate the
pump with a smooth slow stroke while pressing

the button switch and the starter button.
THESE THREE OPERATIONS MUST BE
PERFORMED SIMULTANEOUSLY. By
doing this, practically all the fuel pumped
through the air heater will be burned, reduc-
ing the collection of raw fuel in the air box
to a minimum. If the starter is not used with
the air heater the oxygen in the air box will
soon be exhausted; then the flame will go out
and raw fuel will be pumped into the motor,
The air heater should be operated for a short
period after the engine starts to keep the en-
gine operating smoothly.

22 - The Hour Meter

The hour meter, mounted on the right hand
side of the dash, is spring driven and electrically
wound. Winding is accomplished by an electro-
magnet or solenoid inside the clock which
stretches the coil spring sufficiently to operate
the clock for about three minutes. As the
spring loses tension a pair of contact points
within the clock approach each other. When
they finally make contact, another electric im-
pulse excites the solenoid and the clock is again
wound, then the contacts separates.

Since this clock is intended to register the
number of hours the tractor works, a pressure
switch is installed in the engine oil system
which breaks the clock-winding circuit when-
ever the oil pressure drops below 5 pounds.
Therefore, the clock can not wind when engine
is not running or when it is idling at a speed
too low to maintain 5# pressure in the oil line.
However, the clock may continue to run as
much as 3 minutes after the tractor. stops or
until the spring has exhausted its energy. The
clock has been adjusted to run a little slow
to compensate for this overrun.

When reading the clock, read from the in-
side out, that is, read the short hand first, then
the medium length hand and finally, the long
hand.

The figures on the inside (short hand) scale,
represent thousands of hours; figures on the
middie scale, hundreds; and on the outside,
tens.

Therefore, when reading the dial read on
cach scale the number the hand has just passed
setting the figures down from left to right.
The fourth figure is obtained by counting the
number of short marks between the long hand

INDICATOR HAND!

HOUR METER
ABOVE READING
2392 HRs.

and the figure last passed by that hand.

Refer to figure 1. Notice that the first three
digits of the reading are the three figures just
passed by the three hands reading from the
inside out, 239. The fourth fgure is ob-
tained by counting the marks beyond nine,
which gives “2" for the fourth place making
the reading 2392 hours,

The indicator hand rotates slowly as visual
indication that the hour meter is operating.
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23 -- Storage of Fuels

FIG. 1

Nearly all Diesel engine troubles can be at-
tributed to dirty fuel. To keep the fuel injec-
tion equipment in its most efficient condition,
it is necessary to keep all dirt, scale, water
and other sediment out of the fuel

The importance of proper storage of fuel
oil cannot be too highly stressed. The storage
tanks, drums, or service tanks must be free
from rust, scale, sediment or any foreign mat-
ter that may contaminate the fuel and clog
the hilters,

Fuel oil should be allowed to settle at least
48 hours in the storage container before it Is
used for filling the fuel tank on the tractor.
It is always advisable to use a pump and draw
the fuel from the tank or barrel rather than
from the bottom by means of a faucet or
through the bung hole.

A storage tank provides the best method
of storing fuel oil on the job. In a tank, the
sediment and water can easily be drained and
the fuel oil can be pumped into the tractor with
the minimum of handling. Consult your local
Allis-Chalmers dealer for details about this
type of storage tank.

Where conditions are such that drums must
be used to supply fuel, 1t 1s advisable to
have enough drums to allow sufficient time
for the fuel to settle, and then the fuel should
only be used to within about three inches of
the bottom. The fuel thus left in a number
of drums can be collected into one drum and
used after the usual time allowed for settling.
In this manner, the sediment and foreign mat-
ter will be disposed of and no fuel will be
wasted. Whenever drums are used for storage,
they should be covered or placed under shelter
to avoid the fuel becoming contaminated by
water which will enter through the filler plugs
when it rains.

Since condensation will occur in any tank,
tt is very important that a trap be provided
in the bottom of the storage tank where the
water and settlings can be drained off daily.
The fuel tank on the tractor should be filled
at the end of the day’s run rather than in the
morning. This will reduce the water content,
as a full tank is less subject to condensation.
The fuel tank on the tractor is provided with
two sediment traps and drain cocks.
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24 -- Storage of Tractor

It is sometimes necessary to store the tractor
for a few months during the winter or slack
season. If the tractor is to be idle for some
time, make a complete inspection of the tractor
for loose or damaged parts, and install new
where necessary.

Drain and refill the engine crankcase with
new oil.

In a great many cases faulty operation of a
Diesel engine at time of delivery is caused
from a gummed or corroded injection system.
This condition often results from storing a
tractor for an indefinite period with ordinary
fuel in the system.

Because of the above fact all new tractors are
shipped with a mixture of 20% Mineral Seal
oil and 809 Perfection Kerosene in the fuel
system. This mixture has no gumming or cor-
roding effects and should be used in any tractor
in storage.

By using this type fuel, the injection system
will be in good working condition at time of
delivery to the customer.

It is not necessary to drain out this fuel at
time of delivery. Use it and refill with the

recommended grade of diesel fuel.

When a Diesel engine that has been using
regular Diesel fuel is prepared for storage or
is going to be out of operation for several
weeks drain the fuel system and place enough
of the above mixture in the tank so that the en-
gine can be run long enough to burn all the re-
maining Diesel fuel. This will leave the injec-
tion system filled with the recommended mix-
ture which will insure against a corroded or
gummed injection system when the unit is
again placed in service.

Major oil companies can supply this storage
fuel.

Remove the batteries and store in a cool,
dry place or at a regular battery service
station. Sides and tops of the batteries must
be kept clean. Batteries should be tested once
a month and recharged because an idle battery
will slowly discharge. Do not allow the specific
gravity of the electrolyte to get below 1.250.
When the battery is fully charged, the specific
gravity of the electrolyte is 1.280 to 1.300.
The exhaust pipe should always be covered
when tractor is not in use.




SAFETY:

Be sure of your footing before making a heavy lift.
Lift steadily; don’t jerk.
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8.

DIAGNOSIS AND GORRECTIONS
25 --Engine

Diagnesis

A. FAILS TO START
1.

Battery too low to turn engine
fast enough.

Starting Motor switch defective.

3. Poor Connections.

Fuel shut-off control not in
proper position.

Insufficient fuel to injectors.

Cold weather.

Fuel shut-off lever on governor
loose on the shaft,

Motor oil too heavy.

B. LOSS OF ENGINE POWER

§ 1.

[
e

ok 11.
12.

C. POOR COMPRESSION
1.

© ® N o v s e

e

Fuel shut-off and air valve con-
trol linkage adjusted incorrectly.

Insufficient fuel.

Filters clogged.

Improper fuel,

Defective transfer pump.
Injectors not equalized.
Injectors not timed properly.
Air cleaner clogged.
Pre-cleaners clogged.

Air port holes plugged in eylin-
der sleeves.

Worn governor parts,

One or more cylinders misfiring.

Valves not seating.

Valves seats worn, pitted or
cracked.

Piston rings weak, broken,
stuck or worn.

Bent valve,

Sticking valve.
Broken valve spring.
Valve lash too close.

Excessive valve guide wear,

Corrections

Charge battery or install battery
that will crank engine at least 80
R.P.M.

Inspect starter switch shift lever
capscrew. Adjust correctly,

Clean and tighten connections.

Place in forward position.

Inspect fuel supply, shut-off valve ,
filters, fuel pump and lines.

Use air heater,

Tighten clamp bolt in proper position

Use correct weight oil.
Adjust linkage.

Check supply and lines.
Install new fiters,

Obtain proper fuel.

Repair or install new pump.
Equalize injectors.

Time the injectors.

Remove and clean bowl.
Clean pre-cleaners.

Remove cylinder head, blower, in-
spection plates and clean port holes.

Make repairs needed.

TLocate and correct cause.

Adjust valve lash, reface valves or
install new and lap in.

Grind valve seats, if cracked, in-
stall new ones.

Install new rings and correct cause
of sticking.

Install new valve.

Free stemn and correct cause,
Install new spring.

Adjust to .012” lash.

Install new valve guide,

25-A—C

Refer to

Topic No.

20

95

20-95
15-A

11

16
46

46

11
11

91
45
42
13
12
84-D

93
11-19 & 42-44

44

78

33

78

78
44
78



25-D—F

9.

Diagnosis

Leaky cylinder head gasket.

10. Worn cylinder liners.

11. Worn pistons.

Corrections

Install new gasket.
Install new liners.

Install new pistons.

D. EXCESSIVE PISTON AND CYLINDER LINER WEAR

1.

9,
10.

i1.

Oil of unsuitable composition,
grade or viscosity.

Carbon bulding up on pistons
and rings.

Dirty containers used for motor
oil.

Oil used more than the recom-
mended length of time.

Lack of oil.

Piston rings improperly fitted to
piston and cylinder liner.

Piston rings stuck or broken.

Foreign materials entering
motor,

Loose connections in air system.

Loose valve cover.

Improper fuel.

E. BURNED PISTON HEADS

1.

Piston pin bushings come loose
in connecting rods, closing off
oil to spray tip in upper part of
rod that cools the pistons.

Motor idles too slow to main-
tain 5 pounds minimum gauge
pressure.

Clogged connecting rod spray
nozzle.

Low oil pressure.

Inferior oil causing a deposit on
under side of piston head. See
Ttems D-2,4 & 5and E-1,3 & 4
above before blaming oil for this
condition.

F. BEARING FAILURE

1.

2.
3.

Unsuitable lubricating oil.

Lack of oil.

Foreign materials entering
motor,

Change to oil of suitable specifi-
cations.

Sometimes caused by motor run-
ning too cold, incorrect motor oil
or fuel.

Motor oil should be kept in clean
place, and clean containers used
when filling motors.

Change oil at the recommended
intervals.

Keep oil at recommended level

Install new rings and fit properly.

Install new rings.

Service and inspect air cleaners
and pre-cleaners. Proper care of
these cleaners is very important.

All connections must be air-tight.

Any dirt in the valve compart-
ment may enter the crankcase.

Use a suitable fuel.

Install new bushings, with proper
fit.

Set idling speed of motor to 450
R.P.M.

Clean spray nozzle,

Remedy cause of low oil pressure.

Obtain satisfactory oil.

Change to a suitable oil of non-
corrosive type, correct grade and
viscosity.

Maintain proper oil level.

Use clean oil containers when fill-
ing motor with oil, and see that

air system and gaskets on motor
are in good condition.

Refer to

Topic No.

78
84
83

1-18-19

2-3-4

2-3-4
83

83
12-13

12-13

83

45

B3

25-]

2-3-4
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10.
i1,

Diagnosis
Motor runs too hot.

Restrictions in oil passages.

Crankshaft bearing journal
rough or out of round.

Crankshaft out of alignment.
Bent connecting rod.

Low oil pressure.

Bearing loose.

Sprung bearing insert.

G. BURNED VALVES AND SEATS

1.

8.

Improper (too little) valve
lash.

Weak valve springs.

Valves sticking in guides.

Valve seats too wide.
Overheating motor.

Unsuitable fuel.

Excessive carbon deposits
around seat and valve heads.

Warped valve head.

H. VALVES STICKING

L

1.

[

7.

Motor runs too cold.

Insufficient clearance between

valve stem and guide,
Weak valve springs.

Broken valve springs.

Valve stems scored or carboned.

Gummy deposits from inferior

fuel or oil.

Clogged muffler,

EXCESSIVE OIL CONSUMPTION

1.

2
3.
4

wn

Piston rings worn or broken,
Crankcase gasket leaking.

Rear crankshaft seal leaking.

Crankshaft wick carrying too

much oil through.

Front crankshaft seal leaking.

Leaking blower gasket.

Leaking blower seals.

Corrections
Normal operating temperature
175° to 185° F.
Clean all oil passages.

Grind or replace crankshaft.

Straighten or install new shaft.
Align rod or install new.

Minimum, 5 pounds at low idle
25 to 35 at high idle.

Install new bearing and tighten cap

3

Install new insert.

Adjust to .012” lash,

Install new springs

Clean stems and guides. Install
new parts if necessary.

Reseat to correct width.
See “Cooling Systems.”

Use a fuel of recommended speci-
fications.

Clean and replace; reseat if neces-
sary. All valves must be lapped in,

Install new valve,

Operate at 175° to 185° F. tem-
perature,

Ream guides for proper clearance.

Install new springs.
Install new springs.
Clean, if necessary install new valve.

Clean and use suitable fuel or oil.

Replace muffler,

Install new rings.
Install new gasket.
Install new seal,

Install new wick.

Install new seal.
Install new gasket,

Install new seals.

25-G—I

Refer to
Topic No.

18

85.C
81

81
83
25-]

82-83
82-83
44

78
78

78
i8

78
78

18
78

78
78
78

83
89
81
81

81
79
79
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10.
11,
i2.

13.
14,
15.

J. LOwW

® N oA w

10.
11.

12.

13.

Diagnosis

Cylinder walls worn.

. Excessive ring gap.

Overheating
Rings not seating,

Stuck oil rings, clogged drain
slots.

Improper grade or viscosity of
oil.

Oil level too high in crankcase.
Loose fitting piston pin retainer.

OIL PRESSURE
Insufficient oil in crankcase.

Motor oil diluted with fuel oil.

Clogged oil filter.

Clogged oil cooler

Clogged oil pump screen.
Worn bearings.

Detective oil pressure gauge.

Defective oil line to pressure
gauge,

Leaks—loose connections at oil
line or flter.

Worn by-pass valve assembly.

Worn release valve or spring in
oil pump.

Defective oil pump or connec-
tions,

Defective oil passage in motor.

. OIL AND ENGINE OVERHEATING

1,

LR RN

Clogged primary oil filter, or
clogged oil cooler.

Water level low.
Ineffective cooling.
Insufficient oil.

Motor oil diluted with fuel.

L. EXCESSIVE BLACK SMOKE

1.
2,

3.

Improper fuel

Air cleaner clogged.

Pre-cleaner clogged.

Corrections Refer to
Topic No.
Install new liners. 84
Install new rings. 83
See “Cooling System.” 18
Install new rings. 83
Install new rings, clean drain slots 83
in pistons.
Obtain oil of proper grade and viscosity, 1
Maintain proper oil level. 2-3-4

Bend ends of piston pin lock ring to
exert more pressure on retainer,

Maintain proper oil level. 2-3-4
Change motor oil and inspect fuel 77
connections on injectors and fuel

manifold.

Remove and clean element. 10
Remove and clean or replace. 10
Remove and clean or replace, 10
Overhaul motor. 73

Install new gauge.

Repair or install new line.

Tighten connection.

Install new parts. 39
Install new parts. 89
Repair and install new parts nec- 89
essary.

Repair or install new motor block. 85-C
Remove and clean out element 10
with solvent, install new if unable

to clean.

Keep radiator filled. 18
See “Cooling System.” 18
Maintain proper oil level. 2-3-4
Change oil and inspect fuel con- 77
nections on injectors and fuel

manifold,

Obtain proper fuel. 1
Clean central passage in air clean- 13

er and service air cleaner.

Remove and clean; if defective in- 12
stall new parts.

,,,,,
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Diagnosis

Too much or too heavy oil in
air cleaner.

Air box inspection cover leaking.

Plugged air port holes.

7. Air box drain plugged.

10.
11.
12,

Incorrect injector timing.
Injectors not equalized properly
Incorrect valve lash.

Defective injector.

Worn rings, piston, or liners.

M. EXCESSIVE BLUE SMOKE

1.
2.
3.
4,

Insufficient fuel to injector.
Injectors not equalized.
Cylinder misfiring.

Defective injectors.

M. IMPROPER FUEL PRESSURE

1.

2.

Fuel pressure too low.

Fluctuating fuel pressure.

0. ENGINE DETONATES —KNOCKS

1.
2.
3.
4,
3.

Incorrect injector timing.

Injectors not equalized correctly.

Incorrect valve lash.

Incorrect motor temperature.

One or more cylinders misfiring.

P. OIL IN AIR BOX

1.
2.
3.
4.
5.

Blower gasket leaking.
Blower seals leaking.

Piston pin retainers loose.
Piston rings worn or broken,

Air box drain tube clogged.

Q. NOISY OPERATION

1.

Pl

OO"-J.G\U'l

Worn blower drive shaft.
Loose rotor shafts (Blower).
Worn bearings (Blower).

Scored lobes and housing
(Blower).

Worn blower gears.
Worn or broken timing gears,
Broken piston,

Burned or warped wvalve.

Corrections

Fill with proper weight and
amount of oil.

Tighten or install new gasket.

Remove cylinder head, blower, in-
spection covers and clean out port
holes.

Open drain.

Time injectors.

Equalize injectors.

Adjust valves .0127 lash,
Repair or install new injector.

Install new parts.

Inspect fuel supply to injectors.
Equalize the injectors,
Locate and correct the cause.

Repair or install new injector.

Check for clogged filters or defec-
tive fuel pump and repair.

Inspect gauge, dampener and fuel
pump.

Time the injectors correctly.
Equalize the injectors.

Adjust valve lash to .012"

Keep temperature 175° to 185° I,

Locate and correct cause.

Install new gasket.

Install new seals.

Lock-ring not tight against retainer.

Install new parts.

Clean tube.

Install new drive shaft.
Install new rotors.
Install new bearings.

Remove and repair blower.

Install new gears.
Install new,
Install new,

Install new.

25-M—Q

Refer to
Topic No.

13

34-D

85-B
42
42
44
77

83-84

11
43
11-19, 42-43
77

1c

49, 91

42
43
44
18
11-19-42-43-44

79
79
23
83
85

80
79
79
79

79
80
83
78
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Diagnosis

R. FLUCTUATING FUEL PRESSURE
1. Dirt in relief valve.

2. Insufficient fuel supply.

3. Worn body, rotor or vanes.

Corrections

Remove and clean relief valve.
Fill fuel tank.

Install new parts.

S. NO SPARK AT THE ELECTRODES OF AIR HEATER

1. Ignition switch defective.
2. Wiring defective.

3. Coil points defective or burned.
4. Coil points stuck.

5. Ignition points shorted, porce-
lain cracked or broken.

6. Improper gap.

7. Sludge or oil on points.

Install new switch.

Install new.

Condition with ignition file.
Free points,

Install new porcelain,

Adjust gap to Lg"”

Clean points.

T. FUEL NOT DELIVERED TO IGNITION CHAMBER — AIR HEATER

1. Spray nozzle clogged

2. Pump piston leather dry.
3. Pump piston leather worn.
4

Pump inlet line cracked or
broken.

Clean nozzle.
Install new leather.
Install new leather.

Repair or install new.

U. ENGINE RUNS UNEVENLY AND VIBRATES EXCESSIVELY

1. Incorrect injector timing.
2. Injector not equalized.

3. Spray tip burned off—not atom-
izing fuel properly.

4. Spherical valve and spring as-
sembly inoperative.

V. LOW ENGINE R.P.M.

1. Governor control rod improper-
ly adjusted.

2. Fuel and air shut-off improper-
ly adjusted.

3. Binding or damaged linkage.
W. POOR BURNING FUEL. (PRE-HEATER)

1. Spray tip clogged.

2. Needle valve clogged.

3. Improper fuel.

4. Low air pressure.
5. Not the right air mixture,

6. Filter clogged.

7. Water in fuel and frozen.

X. LOW FUEL PRESSURE
1. Clogged line.

Time injectors.
Equalize the injectors.

Install new spray tip.

Repair, install new parts needed.

Adjust rod to proper length,
Make proper adjustment.

Repair, install new parts needed.

Remove and clean.
Remove and clean.

Use a good clean fuel, same as
used in tractor.

Operating pressure is from 80 to

100 pounds.

Regulate intake air cover for prop-

er burning.

Install new filter.

Thaw out and drain, fill with prop-

er fuel.

Clean or install new line.

Refer to
Topic No.

91

91

48
48
48

48
48

48
48
48
48

42
43
77

77

46

46

46-93

47

47

47

47

47
47




Diagnosis

Broken line.
Fuel low in tank.

Damaged gauge,

N

Air leak in fuel system, between
fuel tank and fuel pump.

6. Damaged restriction unit.

7. Wornor sticking by-pass valve
in transfer pump.

Worn transfer fuel pump.
Clogged filters.
10. Improper fuel.

Y. HIGH FUEL PRESSURE
1. Damaged gauge.

2. Transfer pump by-pass assemb-
ly is improperly installed.

3. Transfer pump by-pass spring
damaged.

4. Clogged fuel return elbow.

Z. PRESSURE HAND VIBRATES EXCESSIVELY
1. Damaged gauge.

2. Damaged dampener.
3. Worn transfer pump assembly.
4

Air leak in fuel line or in filters
between transfer pump and fuel
tank.

25-Y—26-A

Corrections Refer to

Topic No.

Repair or install new line.
Fill tank.
Install new gauge.

Tighten all connections. (Do not
overlook this kind of leak. When
motor is not running it will not
leak fuel, but air will be drawn in
when motor is running.)

Install new unit.

Repair,

Repair.
Install new filters.

Use correct fuel.

Install new gauge.

Change to opposite side.
Install new spring.

Remove and clean.

Install new gauge
Install new unit.
Repair.

Tighten all connections. (Do not
overlook this kind of leak. When
motor is not running it will not
leak fuel, but air will be drawn in
when motor is running.)

26 -- Ammeler

A. DOES NOT REGISTER
1. Damaged ammeter.

Loose connections.

Generator brushes sticking.

Voltage regulator defective.

2

3

4. Generator brushes worn.
5

6. Dirty generator armature.
7

Worn or burned commutator.

&

Worn armature shaft.

Short or open circuits in field or
armature of generator.

10. Generator belt off or too loose,

Install new ammeter.

Tighten connections.

Free brushes or install new ones.
Install new brushes.

Repair or install new regulator.
Clean armature.

Turn down and undercut arma-
ture or install new,

Have shaft built up or install new.

Have generator rewound or install
new.

Install new belt or adjust,

91

91
11

91

91

46
91

96
96
86
96
96

96
26

50



26-B—30-A

Diagnosis

B. REGISTER TOO HIGH
1. Generator field grounded.

2. Regulator defective.

C. UNSTEADY HAND
1. Low brush tension.

2. Brushes sticking

3. Burned commutator bars.

4. High mica on commutator.
Commutator out of round.

6. Rough, dirty or greasy commu-
tator bars.

7. Loose connection at terminal
post.

A. INOPERATIVE
1. Worn contact points in switch.

2. Leak at heater pump.

3. No fuel from pump.

A. INOPERATIVE
1. Broken.

A. DOES NOT REGISTER

1. Loose wire connection from am-
meter, ground or pressure
switch.

2. Pressure switch out of adjust-
ment.

3. Defective works in meter.

A. OIL LEAK, OUTER SEAL
1. Bearing out of adjustment.

Defective boot.
Seal boot torn loose.
Seal ring worn,

Seal ring stuck on hub.

Corrections Refer to
Topic No.
Locate for external ground; and 96
correct, N
Repair or install new regulator. 96
Adjust or install new brush spring. 96
Clean brushes. 96 *
Recondition in lathe, undercut 96
commutator, solder loose connec-
tions.
Undercut mica. 96 ?
Recondition in lathe. 96
Clean commutator bars. 96
Tighten connection,. 96
27 -- Rir Heater
Check for loose connections or in- 48
stall new switch.
Install new leathers. 48
Loose lines or defective leathers. 48
Install necessary new parts.
28 -- Temperature Gauge
Install new gauge.
29 -- Hour Wefer
Tighten connections 66
Adjust switch. 66
Install new meter. 66 )
30 -- Final Drive B
Adjust bearing. 109-B ‘
Install new boot. 108-109 -
Remove and repair. 108-109
i
Install new seal ring. 108-109 '
Clean and replace. 108-109
Install new bearing plate. 108-109-110

S

Bearing plate worn.
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B. NOISE IN FINAL DRIVE GEAR ASSEMBLY
1.

2.
3.

4,

5

Diagnosis

Bearings out of adjustment.
Pinion bearings worn or broken.

Final drive gear worn badly or
broken.

Pinion gear worn badly or broken.

Low on oil.

C. EXCESSIVE WEAR ON SPROCKETS

1,
2.
3.

Tracks run too loose.
Tracks worn out.

Stabilizer crank assemblies worn
or damaged.

Truck wheels badly worn.
Rear axle bracket, loose or worn.

Truck frame twisted, loose or
broken,

Front idler out of line.

Final drive bearings loose, or
damaged.

D. FINAL DRIVE HOUSING

1.

Damaged or broken housing.

2. Oil leak at inner gasket.

E. FINAL DRIVE BEARING ADJUSTING CLAMP NUT

i.

Unable to hold adjustment.

F. REAR AXLE BRACKET SPACER
1. Loose bracket,

2. Worn spacer

L.
2.
3.

3{ -~ Stabilizer Grank Assembly

A, TRACKS RUN OUT OF LINE

Link bushings worn.
Link shaft worn,

Cranks worn.

Bushings worn in track release
assembly.

Too much end clearance in link
shaft and links.

Bolts loose in end of link shaft.

Bolt loose in ends of crank as-
sembly.

Damaged seal on crank assembly.

30-B—31-A

Corrections Refer to
Topic No,

Adjust bearings. 109-B
Install new bearings. 108-109-110
Install new gear. 108-109-110
Install new pinion. 108-109-110
Fill with oil to proper level. 2-3-4
Adjust tracks. 119-D
Install new tracks. 116-D
Build up and grind to size or in- 112
stall new parts,
Rebuild or install new truck wheels. 122
Tighten, build up or install new parts. 108-109-110
Dismantle, repair and rebuild 120
Adjust idler by shimming. 61-A
Maker proper adjustments. Install 108-109-110
bearings if damaged.
Repair or install new housing, 108-109-110
Inspect for loose belts, damaged 108-109-110
side plate or damaged gasket. '
Make repairs needed.
Follow proper adjustment procedure 60
Use heavy duty socket wrench to 108-109-110
tighten bolts.
Install new spacer. 108-109-110
Install new bushings 112-113-114
Repair and install new bushings. 112-113-114
Build up or install new stabilizer 112-113-114
cranks.
Install new bushings. 112-113-114
Repair or install new links and 112-113-114
shalft.
Install new lock, if bolt is dam- 112-113-114
aged install new bolt.
Install new lock, if bolt is dam- 112-113-114
aged install new bolt.
Install new seal. 112-113-114



32-A—33-E

Diagnosis Corrections
9. Damaged grease fittings, Install new fittings.
10. Thrust washers worn in link Install new thrust washers.

shaft and crank assembly.

32 -- Stahilizer Spring Assemhbly
A. FRONT END OF TRACTOR TOO LOW

1. Spring leaves broken. Dismantle spring assembly and re
build with new spring leaves.

2. Pivot shaft worn badly or Repair or install new shaft.
broken,
3. Pivot shaft bushing in spring Install new bushing,

assembly worn.

33 -- Steering Cluich

A. STEERING CLUTCH SLIPS, OR DOES NOT HOLD

1. Friction discs worn. Install new discs.
2. Springs too weak. Install new springs
3. 5teel discs warped. Install new steel discs.
4. Qil on clutch discs. Wash clutches, according to in-
structions.
5. Steering clutch controls out of Adjust to proper clearances.
adjustment,

B. STEERING CLUTCHES SHIFT SIDEWISE ON CLUTCH SHAFT
1. Adjusting nuts loose on clutch Tighten nuts, and on the late type

shaft. be sure the clutches are equally
spaced.
2. Bevel gear bearings loose. Adjust bearings to proper clearance
C. UNABLE TO RELEASE CLUTCHES
1. Steering clutch controls out of Adjust controls to proper clearance
adjustment.
2. Steering clutch throwout bear- Install new bearings and check to
ings worn or broken, see that grease tube is in good
condition,
3. Throwout fork equalizer loose, Tighten bolt; if lost, replace parts
needed.
4. Throwout fork out of equalizer Install fork in equalizer.
sockets.
D. SHORT LIFE ON STEERING CLUTCHES
1. Clutches are not handled prop- Instruct operators in proper use of
erly by operator. clutches.
2. Clutches run with improper ad- Adjust to proper clearances.
justments.
3. Improper brake adjustment. Adjust brakes.
E. STEERING CLUTCH DOES NOT DISENGAGE
1. Bind in brake controls. Free binding parts and lubricate

with light oil.

Refer to
Topic No.

112-113-114
112-113-114

115
115

115

105-106-107
105-106-107
105-106-107

63-A-4

55-56

105-106-107

102-103-104

55-56

105-106-107

105-106-107

105-106-107

15

55-56

57-58-59
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Biagnosis

Corrections

34 -- Steering Glutch Brakes

A. BRAKES DO NOT HOLD
Brake lining worn.

1

2. Improper brake adjustment.
3. 0il on brakes.

4, Brake band broken.

5. Broken controls.

B. BRAKES GET HOT
1. Brakes adjusted too tight.

2. Steering clutch does not disen-
gage.

3. Oil on brake lining.

4, Bind in brake controls.

C. BRAKE LINING WEARS EXCESSIVELY
1. Improper brake adjustment.

2. Brake controls bind and hold
brake on.

3. Operator does not handle brakes
according to instructions.

Install new lining.

Adjust brakes.

Wash brakes and repair oil leak.,
Install new band and adjust,

Install new parts.

Adjust brakes to proper clearances,

Adjust steering clutch.

Wash brakes and clutches and re-
pair oil leak.

Free controls and lubricate with
light oil.

Adjust to proper clearance.

Free controls and lubricate with
light oil.

Instruct operator in proper use of
brakes.

D. BRAKE PEDALS WORK UP AND DOWN WHEN TRACTOR IS IN MOTION

1. Driven hub warped, causing
brake drum to run out of line.

2. Worn or damaged brake drums.

3. Final drive pinion bearings worn
or broken.

4, Loose driven hub on pinion.

. Keys in pinion and driven hub
binding,.

Machine face or install new hub.

Repair or install new parts.

Install new bearings.

Tighten pinion nut.

Remove and correct.

35 -- Transmission (and Gear Shift Mechanism)

A, GEARS DISENGAGE WHEN IN OPERATION

1. Shifting lever does not lock in
position.

Correct cause

B. GEARS MOT IN FULL MESH WHEN IN OPERATIONM

1. Shifter fork lock bars worn.
2. Shifter fork worn or damaged.

3. Gear shifter locks worn, or
springs weak.

4, Shifter controls not properly
adjusted.

5. Worn or broken bearings.

6. Nut loose on top shaft.

7. Cages loose on top shaft.

Repair or install new parts
Repair or install new parts

Install new parts.
Adjust controls for proper mesh,

Install new bearings.

Inspect lock and install necessary
new parts.

Tighten capscrews.

34-A—35-B

Refer to
Topic No.

105-106-107
57-58-59
63-A-4
105-106-107
105-106-167

57-58-59
57-58-59

63-A-4

57-58-59

15

105-106-107

105-106-107
105-106-107

105-106-107
105-106-107

102-103-104

102-103-104
102-103-104
102-103-104

102-103-104

102-103-104
102-103-104

102-103-104



35-C—36-A

Diagnosis

C. GEARS HARD TC SHIFT

1.

6.

Oil in transmission too heavy.

Worn shifting controls.

Master clutch brake out of ad-
justment.

Lining on master clutch brake
worn out,

Lining torn loose on master
clutch disc.

Burred gears.

D. GEAR AND BEARING FAILURES

1.
2.
3.

Oill in transmission low.
Wrong kind of oil used.

Foreign material in oil.

Operator clashes gears.

E. NOISE IN TRANSMISSION

1.

Bevel gear and bevel pinion not
in proper mesh.

Bevel gear bearings out of ad-
justment.

Bearing worn or broken.
Gears badly worn.

Bevel pinion shaft worn or
twisted.

Reverse and top transmission
shaft worn or twisted.

Foreign material in oil.

Broken or damaged transmission
case.

Corrections

Drain and fill with recommended
lubricant.

Repair or install new parts

Adjust to proper clearance.
Install new lining.
Install new clutch disc assembly.

Repair or install new parts.

Keep filled with oil to proper level
Use recommended lubricant.

Drain, flush and fill with correct
lubricant.

Transmission gears should be
stopped by master clutch brake
before gears mesh. Adjust brake
to the proper clearance.

Adjust to proper clearance.
Adjust to proper clearance.

Install new bearing.
Install new gears.

Install new pinion.

Install necessary new parts,

Drain, flush and fill with clean
libricant.

Repair or install new case,

30 - Truck Wheels

A. EXCESSIVE WEAR ON FLANGES

1.
2.
3.

Truck frame out of line.
Front idler out of line.

Stabilizer cranks and links worn
or damaged.

Final drive sprocket bearings
out of adjustment.

Track rail assembly badly worn.

Tracks run too loose.

Straighten or rebuild.
Adjust idler.

Repair or install new parts.
Adjust bearings.

Repair or install new track rail.

Adjust tracks.

Refer to
Topic No,

102-103-104
74-75-76

100-101-102

100-101-102

102-103-104

2-3-4
1
1-2-3-4

74-75-76

102-103-104

102-103-104

102-103-104
102-103-104
102-103-104

102-103-104

2-3-4

102-103-104

120
61
112-113-114

109-B

119
119




b

Diagnosis

B. TRUCK WHEEL BEARING FAILURE

1. Foreign material in lubricant
because of carelessness when
servicing.

2. Not using an approved truck
wheel lubricant.

3. Truck wheel not lubricated
frequently enough.

Corrections

Keep lubricant clean, use clean
containers and be clean about
servicing.

See Allis-Chalmers approved list.

GREASE LUBRICATED
WHEELS—Lubricate every 1000
hours of operation.

OIL LUBRICATED WHEELS
-Lubricate every 200 hours of
operation.

37 -- Support Rollers

A. EXCESSIVE WEAR ON FLANGES
1. Truck frame out of line.

2. Front idler out of line.

3. Stabilizer crank and links worn
or damaged.

4. Tracks run too loose.

Final drive sprockets bearings
out of adjustment.

6. Track rail assembly badly worn.
B. OIL LEAKS
1. Damaged or worn seals.

C. BEARING FAILURE

1. Foreign material in lubricant
because of carelessness when
servicing.

2. Not using an approved lubri-
cant.

3. Support roller not lubricated
frequently enocugh.

Straighten or rebuild frame.
Adjust idler.

Repair or replace worn or dam-
aged parts.

Adjust tracks.

Adjust bearings.

Repair or install new track rail.

Install new seals.

Keep lubricant clean, use clean
containers and be clean about
servicing.

See Allis-Chalmers approved list.

GREASE LUBRICATED
ROLLERS—Lubricate every 1000
hours of operation.

OIL LUBRICATED ROLLERS
—ZLubricate every 200 hours of
operation.

38 - Front ldier

A. EXCESSIVE WEAR ON FLANGES
1. Track frame out of line.

2. Stabilizer crank and links worn
or damaged,

3. Final drive sprocket bearings
out of adjustment.

4. Track rail assembly badly worn.

Tracks run too loose.

Straighten or rebuild frame.

Build up, or install new parts,
Adjust bearings.

Repair or install new track rail.

Adjust tracks.

36-B—38-A

Refer to
Topic No,

2-3-4

120
61
112-113-114

119
109-B

119

108-109-110

2-3-4

120
112-113-114

109-B

119
119



38-B—40-B

Diagnosis

B. FRONT IDLER LEAKS OIL
1. Damaged or worn seals.

C. BEARING FAILURE

1. Foreign material in lubricant
because of carelessness when
servicing.

2. Not using an approved lubri-
cant,

3. Front idler not lubricated
frequently enough.

39 -- Tracks

A. EXCESSIVE WEAR ON PINS, BUSHING AND RAILS

1. Drive sprocket bearings loose.

2. Rear axle bracket worn, loose or
damaged.

3. Bushings in track release hous-
ing badly worn.

4. Stabilizer cranks worn or dam-
aged.

5. Stabilizer link bushings worn.

6. Bolts in end of stabilizer crank
and link shaft are loose.

7. Front idler running out of line,

8. Truck frame damaged or broken.

9. Badly worn truck wheels,

B. PARTS OF TRACKS WORN

1. Worn pins and bushings, but
rails in good condition.

2. Badly worn pins, bushings and
rails.

Corrections Refer to
Topic No.

Repair idler wheel, install new 122
seals and other parts needed.
Keep lubricant clean, use clean 7
containers and be clean about
servicing.
See Allis-Chalmers approved list. 1
GREASE LUBRICATED 2-3-4
IDLERS—Lubricate every 1000
hours of operation.
OIL LUBRICATED IDLERS
—Lubricate every 200 hours of
operation,
Adjust bearings. 109-B
Repair or install new parts needed. 108-109-110
Install new bushings. 112-113-114
Build up or install new parts, 112-113-114
Install new bushings. 112-113-114

Tighten bolts using new locks; if
bolts are damaged install new bolts.

Adjust front idler by adding or 61
removing shims,

Repair or install new parts needed. 120
Repair or install new truck wheels. 121
Pins and bushings may be turned: 119

if badly worn, new pins and bush-
ings should be installed.

Install new track rail assembly. 119

40 -- Track Release Assembly

A. TRACKS RUN OUT OF LINE

1. Stabilizer crank bushings badly
wori.

2. Bolt in stabilizer crank, outer
end, loose or damaged.

B. RELEASE MECHANISM DOES NOT FUNC-

TION PROPERLY

1. Cross head becomes tight in
housing.

Install new bushings. 112-113-114
Repair or install necessary new 112-113-114
parts.

Remove, clean, lubricate with oil 116-117-118

worn or damaged parts.




Diagnosis

2. Worn or damaged mechanism.

Corrections

Repair or replace; fill with oil to
proper level,

4l -- Truck Frame

A. EXCESSIVE WEAR ON TRACKS, TRUCK
WHEELS, FRONT IDLERS AND DRIVE

SPROCKETS
1. Bent. twisted or broken channels.

2. Loose or broken rear axle
bracket.

B. TRACKS RUNNING OUT OF LINE
1. Twisted or broken truck frame.

Repair or instail new channel.

Repair or install new parts. Use
heavy duty wrenches to tighten
bolts.

Repair or install new parts.

41-A—B

Refer to
Topic No.

116-117-118

120
108-109-110

120
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42-43

ADJUSTMENTS AND MINOR REPAIRS

42 -- Injector Timing

The timing of an injector consists of proper-
ly locating the top of the plunger follower in
relation to the injector body. This must be
done separately for each injector after it has
been installed in the engine,

FIG. 1

1. Remove cylinder head cover.

2. Rotate engine until both valves of the
same cylinder are down (fully opened).

3. Place timing gauge in hole of injector
body. Adjust push rod so it is just possible
to turn shoulder of gauge over the top of
follower without lifting gauge. Tighten
locknut on push rod and inspect adjustment
to be sure it remained unchanged. This
operation must be repeated for each in-
jector.

NOTE: When inspecting timing, hold the
gauge vertical. Be sure there is no dirt or
obstruction in the hole in the injector body.
When gauge with the sliding sleeve (2nd
type) is used, adjust the push rod so the
sleeve comes flush with the top of the cen-
ter pin.

When the top surface of the threaded
sleeve (3rd type) is flush with the top of
the pin injector it is properly timed. This
is determined when the marks “C” on the
sleeve and pin line up.

4. Injector timing must be inspected when-
ever an injector is removed and replaced.

PLUNGER FOLLOWER

LOCK NUT

PUSH ROD._

FIG. 2

FIRST TYPE GAUGE

SECOND TYPE GAUGE

L——— 1. 4B 4 e

HHURLED SLEEVE

THIRD TYPE GAUGE

KHURLED SLEEYE 1.484-

A

FiG. 3

43 -- Equalizing Injectors

Following are directions for equalizing the

injectors:
1. Remove link pin from governor control
lever.

2. Be sure all control rack levers are engaged

with the injector control racks.

3. Loosen adjusting screws on all control rack
levers and be sure the levers are free on
the shaft and the shaft free in the bearings.

4. Injectors must be timed before being



44

equalized.

Set engine “shut-off” in running position.
Pull throttle all the way back.

Push control tube lever toward water man-
ifold as far as possible and hold firmly in
this position.

Adjust inside screw on number 1 rack
control lever so it pulls control tube lever
hole 1,64” past hole in governor control
link. Lock control lever in this position by
tichtening outside screw on lever.

=-J Ch &N

L=

i

- INNER: QUTER - |.
ADJUSTING Iy ADJUSTING | -
SCREW. ° SCREW

9. Using a medium sized screwdriver, turm
inner screw on number 2 rack control Iever
in until a pressure is felt on control tube
lever. Now back screw out until this pres-
sure is relieved (this is done to be sure
that there is no binding between rack con-
trol lever and control tube). With screw-
driver held lightly in finger tips turn screw

CONTROL RACK J~.
i
S O -

[OUTSIDE SCREW

INSIDE SCREW

LINK PIN

RN,
()

e A,

| :

!I.

10.

11.

12.

13.

FIiG. 2

in again until a slight pressure is felt on
screwdriver. Turn in and out a few times
in order to set screw at the exact position
where pressure starts. Now lock by tight-
ening outer screw.

Adjust remaining rack control levers as
described.

Still holding control tube lever in position
as described in paragraph #7, inspect con-
trol racks. These racks, when rack con-
trol levers are adjusted properly will all
be tight. If any should be found loose at
this point readjust by loosening outer
screw and tightening inner screw. (Do not
change adjustment of #1 rack control
lever.)

Replace pin in governor control link and
control tube lever. Secure same with cot-
ter pin.

Do not attempt to obtain a smooth run-
ning motor, by changing control rack ad-

justment individually without regard to

this method of equalizing,

44 -- Valve Lash

Owing te the high compression in this en-
gine, it 1s very important that the correct valve
lash be maintained. Too little clearance will
cause a loss of compression, missing cylinders,
and eventual burning of valves and seats. Too
much clearance will result in noisy operation
especially at idling speeds.

The valves should be adjusted to give .009”
clearance between the valve stem and the rock-
er arm. This must be done with the engine
at recommended operating temperature.

I. To adjust valves, rotate engine with start-
er until the injector is at the bottom of its
stroke.

2. Use a .009" thickness gauge and adjust
each push rod until gauge will just pass

UY* FEELER GAUGE

4 PUSH ROD

FIG. 1
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between valve stem and rocker arm with
a slight drag.

Repeat this operation for each cylinder.
CAUTION: If for any reason a push rod
has been disconnected from a rocker arm,
care must be taken to have the push rod

45 A-B

screwed entirely through the clevis before
any attempt is made to rotate engine. If
the valve is held down owing to the push
rod being adjusted too long, it will be
damaged by the piston and necessitate re-
placement.

45 -- Governor

Governor faults are usually manifest in speed

variations of the engine, but it does not neces-
sarily mean that all such speed variations in-
dicate governor faults. Therefore, when im-
proper speed variations appear, the following
procedure should be carried out,

A. CAUSES FOR SPEED VARIATIONS

1

2,

Be sure that the speed changes observed
are not the result of load fluctuations.

If the load is uniform, carefully inspect the
engine and be sure that all cylinders are
firing properly.

See that no bind exists in the governor
mechanism or operating linkage between
governor and engine; also that no bind is
manifest in the injector control rack shaft
or its mounting brackets.

Inspect ball thrust bearing for wear
or improper assembly.

CONTROL
HOUSING

VERTICAL
"OPERATING SHAFT

FORKED LEVER
(YOKE)

WEIGHT CARRIER
». HOUSING

_ GOVERNOR WEIGHT
SHAFT. ..

e BEARING
_ " BALLWTHRUST.  E
Cpeang D CAP
WEIGHT HOUSING. RS
COVER. - -

FIG. 1

If the engine races (beyond governor con-
trol) remove the hand hole covers on the
left hand side of the cylinder block and in-
spect for an accumulation of oil in the air-
box. If this condition exists clean the
drain tubes. Refer to Topic 85B.

The injectors will all have to be removed

and tested as the tips may be burned off.
Retfer to Topic 77.

B. LOCATING CAUSE OF GOVERNOR NOT

1.

OPERATING PROPERLY

Injector racks may stick or move too hard.
This may be due to the injector hold-down
clamp being too tight or not positioned
properly and can oiten be eliminated by
tapping the foot of the clamp lightly with
a small hammer and a long punch. An in-
jector which has been in service a long time
may get sticky due to an accumulation of
gum and sludge. This can be corrected by
washing in a pail of clean fuel oil.
Injector rack may stick due to being
cramped by the rack control lever.
Loosen the screws in the rack control
lever, 1If this relieves the binding move
the lever endwise on the control shaft un-
til the rack control lever no longer cramps
the injector rack. Cocking of the rack con-
trol lever may also be due to damage to
the ends of the adjusting screws or the
surfaces which they contact, and may be
corrected by filing. After the trouble has
been remedied, the injector must again be
equalized.

Control shaft may stick or turn hard in its
small ball bearings. These bearings must
be free from chips, dirt, or sludge, and
must be lubricated. Binding due to poor
alignment of the bearing supports can be
corrected by loosening the bearing sup-
port capscrews and re-aligning the bear-
ing supports. When the injector rack con-
trol shaft is free of bind and while operat-
ing the injector racks, the shaft should re-
turn freely to the “no fuel” position by the
shaft return spring only. Any time the
control shaft bearing suports have been
loosened, the injectors must be equalized.
CAUTION! Never stretch or tamper with
rack control spring to change the tension.
If spring is not standard, install a new one.
Control shaft may have too much fric-
tion due to control shaft spring being bent,
Install a standard spring.

Pin in link connecting governor to control
shaft may be binding in the control shaft
lever. Free pin,

Having made the above inspection, if the
governor still fails to control the engine
properly, a complete governor overhaul is
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necessary. See Topic 93,

7. The full load speed adjustment is made at
the factory and must not be changed in
the field. However, if the engine is not

VARIABLE SPEED, CONTROL LEVER (... & | -
chmoﬁfwsa HOUSING (Y. ", -
HEADLESS SCREW (M)’ .
L ] ALLEN LOCK SCREW (N -
VARIADLE SPEED SPRING LEVER (6)

FELT QIL SEAL{S)
BLAIN WASHER (L}
WOODRUFF KEY (K} SPRING LEVER SHAFT (b)j : o

STl — WELCH PLUG (7).

CONTIOL LEVER
CLAMP SCREW (R)

FIG. 2

running at rated speed, (at high idle),
inspect variable speed control lever as it
may be turning on shaft. Remove headless
sctew “M” in top of housing and tighten
Allen lock screw “N”, holding lever on
shaft. Shait, lever and lock-screw may be
worn to the extent that new parts should
be installed. If this variable speed control
lever is all right, see that throttle control
rod is pulling the variable speed control

IDLE ADJUSYING SCREW

GOVEANDR SPRING g' i é ~F- SPRING PLUNGER
SPEED CONTROL LE\‘ER7 .mu'—-J 01, e spring pLUNGER ouise
i efh
: : e e
(Y ey A “ / 4 l.\ A
ne: r A
EE )=
DELL CAANK
T e e e ~ oy,
e T o N 3
et e, g
i @
COMTROL LEVER HOUSING z
DIFFERENTIAL LEVER d LG GOVEANOR CONTROL
Sk HOUSIHG
BUFFER  3PRING,
ADJUSTING SCREW

lever back to the wide open position,
If not, adjust by means of adjustable
yoke. If it becomes necessary to change
the idling speed, start the engine and
operate until it has reached the normal
operating temperature. Loosen the lock
nut on the adjusting screw and turn
the screw “IN” (clockwise) for higher
speeds, or “OUT” (counter clockwise} for
slower speeds until the desired speed is
obtained; the correct idling speed is 450
r.p.m. Inspect the fuel lines and fuel filters,
and make sure i1hat all motor adjustments
are properly set.

46 -- Fuel Shut-0ff and Air Yalve Gontrol

Provided fuel oil pressure is normal, a loss
of power in the engine is an indication that the
fuel shut-off and air valve control linkage is
incorrectly adjusted.

Inspect and adjust as shown below:

A. FIRST TYPE CONTROL
1. INSPECTION.

a. With shut-off control knob pushed in
and locked in running position, pin on
bottom of governor fuel shut-off lever
should contact rear end of slot in gov-
ernor shut-off lever stop.

b. Pull shut-off control knob to OFF po-
sition and see that pin 1s now contact-

GOVERNGA EHUT-OFF
LEVER STOP

SHUT-OFF
OSTION
SLAMP  GOVERNDR FUEL
n SCREW  SHUTQFF LEVER e
; bzi

RUNNING POSITION o
SHUT-OFF POSITION

| RUNNING
POSITION

ing forward end of slot in governor
shut-off lever stop. If pin stops at some
intermediate position in slet, inspect
fuel shut-off lever and linkage for bind-
ing and fuel shut-off lever for slippage
on shaft,

¢. Start engine and allow to run at full
speed. Disconnect rod from fuel shut-
off lever and hold shut-off lever in run-
ning position. Now pull shut-off control
knob to OFF position thus closing the
air valve. Engine should immediately
stop. If engine continues to run it is an
indication that air valve is not being
held completely closed with kneb in
OFF position and linkage shouid be
adjusted.

If air valve is found to be out of adjustment

adjust it as follows:

2. ADJUSTMENT.

a. Disconnect rod from air valve arm at
“AY and move arm forward until it
comes to a definite stop. Air valve is
now closed.

b. Pull shut-off control knob out until it
locks in OFF position. Adjust linkage
at “B"” or “C” until rod can be recon-
nected at “A" with air valve in closed
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B.

1.

A.
1.

position (arm forward). Make sure that
air valve is held completely closed with
shut-off control knob in OFF position
and that all lock nuts on linkage are
tightened securely.

c. Back off fuel “shut-off” adjustment nuts
to end of rod and tighten. Push con-
trol knob in as far as it will go where
it will lock in RUNNING position.

d. Loosen the clamp screw on the gover-
nor fuel shut-off lever, Position lever
pin until it contacts th= rear end of the
slot in the governor shut-off lever stop.
Tighten the clamp screw. After all ad.
justments have been completed, inspect
the set-up again as outlined in the first
three steps.

SECOND TYPE CONTROL

With the shut-off knob pushed into run-

ning position, see if the shut-off lever stop

assembly is in position as shown. The ball
in the stop assembly should be centered
in the hole in the shut-off lever as shown,

If not, the shut-off knob is probably con-

tacting the dash. To adjust, remove pin

“A” and move shut-off lever until the ball

is centered in the front hole in the shut-

off lever. Now adjust linkage at “B” until

46B-47A
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the rod can be reconnected at “A”. Now
inspect the shut-off lever in running and
closed position to make certain that the
ball in the stop assembly is centered in
hoth positions.

With the linkage set in running position,
see that the governor shut-off lever pin
contacts the rear of the slot in the shut-off
lever stop. If not, back off fuel “shut-off”
adjustment nuts to end of rod and tighten
lock nut. Loosen clamp screw on the
governor fuel shut-off lever and posi-
tion the lever pin until it contacts the rear
end of the slot; tighten the clamp screw.

47 -- Engine Pre-Heater

REPAIRING ENGINE PRE-HEATER

Blower fan not working.

a. Make sure the insulated wire to the fan
motor is properly connected to the
source of electricity.

b. Make sure sufficient and solid ground
connections have been established.

2. Fuel not being delivered from spray

nozzle,
a. No fuel in fuel chamber. Fill 12 to 2/3

AR REGULATOR PLATE ENGINE PRE-HEATER INTAKE

MOURTED ON EHGINE

7
 —

CYLINDER BLOCK

FUEL FILTER FILTER PLUG
ELEMENT

ENGINE PRE-HEATER

FIG. 1

full of fuel oil.

b. No pressure in fuel chamber. Pump
up to 120 pounds pressure. Inspect for
leaks.

c. Spray Nozzle may be clogged.

(1) Unscrew nozzle assemnbly and re-
move.

(2) Remove the vortex plug in center
of nozzle. Wash parts in clean fuel oil
and dry with compressed air. Do not
clean nozzle with drill bit or steel wire
as this will damage the nozzle and ren-
der it useless.

With spray nozzle removed, deter-
mine if the fuel filter element is clogged.
Pump up to the 120 pound pressure
and open the fuel needle valve. If a
good flow of fuel is evident, the filter is
free of obstruction.

d. Fuel Filter Element clogged.

(1) Remove the filter plug and the filter
element,

(2) If filter element cannot be cleaned
satisfactorily, install a new filter ele-
ment being careful to seat it properly
at both ends. Replace filter plug.

e. Before installing the spray nozzle, pump
up the pressure and open the needle
valve to wash out any foreign material
in the passage to the nozzle. Close the
valve and install the cleaned spray noz-
zle.
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48 -- Rir Heater

X EXPLODED VIEW OF AIR HEATER ASSEMBLY

FIG. 1

A. VIBRATOR NOT WORKING

Key or dashlight switch must be “On” be-
fore air-heater can be used. The vibrator
should buzz audibly when heater switch
button is pressed. If no buzz can be heard
look for these causes:

1,
2.

Lack of current being supplied to coil.
Vibrator points struck. The points (on
top of coil under the cover) will prob-
ably free up if top of coil is rapped gent-
ly with the butt of a screw driver,
Vibrator points burned or fused. Ex-
amine by removing top of coil and in-
spect points. If they are burned, recon-
dition with ignition file or install a new
coil assembly.

SYSTEM MAY BE SHORTED AT IGNITION
POINTS

1.
2.

3.

Inspect porcelain for cracks or breaks.
Spark gap may be improperly set. This
should be set to 4" plus or minus 1/64".
In adjusting this gap, bend the ground-
ed electrode to give proper gap. Do not
attempt to move or bend the insulated
electrode, for to do so would result in
breakage of the porcelain.

Sludcred or oily ignition points.

FUEL OlL NOT BEING DELIVERED TO IG-
NITION CHAMBER OF HEATER

1.

The spray nozzle of the heater may be
clogged. This would be indicated by ex-
cessive pressure on the pressure pump,
or by failure of the nozzle to atomize
the fuel. To clean, proceed as follows:

FIG. 2

a. Remove both electrodes and unscrew
nozzle assembly using a 5.8" thin-
walled socket,

b. Remove nozzle filter spring and vor-
tex plug in center of nozzle. Wash
parts in clean fuel oil and dry with
compressed air. Do not clean nozzle
with drill bit or steel wire as this will
damage the nozzle and render it use-
less,

¢. Reassemble, taking care that no dirt
enters assemnbly. Be sure nozzle gas-
ket does not leak.

Pump piston leather may be dry. This

conditien is liable to occur if the tractor
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FIG. 3

has remained inoperative for a consider-
able period of time. It would be de-
tected by a lack of pressure on the
plunger when it is stroked. In this case,
the leather must be replaced.

3. Pump leather worn or damaged. This
also would be indicated by lack of pres-
sure when the plunger is stroked and
would require replacement of the
leather. To install leathers, proceed as
follows:

a. Remove nut on outside of panel and

48.50

AIR-HEATER
BODY
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| ASSEMBLY

SPRAY
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.

ELECTRODE
SCREW

CCI L
ASSEMBLY

ASSEMBLY

FIG. 4

withdraw plunger assembly.

b. Remove retaining screw on end of
plunger and remove leathers.

c. Install new leathers and run retain-
ing screw up tight. Use a few drops
of oil to facilitate entering the assem-
bly back into cylinder. Be careful
that the edges of the entering leather
are not torn or cracked in entering.

4. The inlet line to the heater pump may
be loose or broken.

49 -- Dampener for Fuel Pressure Gauge

The dampener, installed on back of fuel pres-
sure gauge, is designed to eliminate vibration
of the recording hand of gauge.

HD Series Tractors manufactured prior to
March 12, 1941 were not equipped with a fuel
gauge dampener. Installation of this dampener

can be easily made on tractors not so equipped.
For the HD-14 model, order #043352 damp-
ener only.
For the HD-7 and HID-10, order the #043952
dampener and one each #907059 street ell and
#040740 female coupling.

80 -- Generafor Beit

To adjust the generator belt, loosen the cap-
screws in the generator adjusting link. Move
the generator in or out as necessary to correct
the adjustment and tighten capscrew. The ad-
justment is correct when the belt has about 1
inch slack measured halfway between the pul-
leys. Too tight a belt will cause bearing failure
and undue wear on belt.
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50 -- Fan Belt

To adjust the fan belts, loosen the large nut
at the rear end of the fan shaft and loosen the
lock nut on the adjusting screw. Turn the
hand screw clockwise to tighten the belts.
Tighten large nut securely, then tighten the
top lock nut. This nut merely holds the adjust-
ing screw from turning after the belts have
been adjusted. The belts have about 11"
slack measured halfway between the two pul-
leys when correctly adjusted. Bearing failure
may result from running fan belts too tight.

ADJUSTING SCREW

LOCK NUT

02 -- “HD 7" Master Clutch

A. MASTER CLUTCH ADJUSTMENT

1. The master clutch, when in proper adjust-
ment, engages with a snap and the control
lever locks into position with an over-cen-
ter action. When this action is not present,
it indicates that the clutch should be ad-
justed before slippage occurs. The tractor
should never be operated with the clutch
slipping.

2. To adjust master clutch, remove the spacer
housing inspection cover.

3. Disengage master clutch and revolve the
clutch until locking lug is located near the
inspection hole,

4. Disengage locking lug from the slot in the
adjusting ring.

5. With a bar, pry on the adjusting ring; to
tighten the clutch turn the ring clockwise
and to loosen the clutch, turn the ring
counter-clockwise.

6. Lock the ring in place by engaging the

ADJUSTING|:

FIG. 1

locking lug into the nearest slot in the
adjusting ring.

7. Refer to Topic 74 B-9 for adjustment of
Master Clutch Brake.
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‘5 53 -- “HD 10” Master Clutch

i A. MASTER CLUTCH ADJUSTMENT
' 1. The master clutch, when in proper adjust-
~~~~~ ment, engages with a snap, and the control
] lever locks into position with an over-cen-
ter action. When this action is not present,
it indicates that the clutch should be ad-
| justed before slipping occurs. The tractor
. should never be operated with the chutch
slipping. This clutch is an over-center, cam
engaging type with screw thread adjust-
} ment between adjusting ring and back
plate.
N 2. To adjust master clutch, remove the mas-
| ter clutch inspection cover from the top
“ of the transmission housing.
3. Disengage master clutch and revolve the
] clutch unt11 adjusting lock on the ad]us’cmcy
J ring is located near the inspection hole.
4. Dlsencade the adjusting lock from the
slots in “the back plate.
With a hammer, tap on the lugs on the ring counter-clockwise.

FIG. 1

[T
o

adjusting ring to tighten or loosen the 6. Lock the ring in place.
a clutch; to t10fhten the clutch, turn the ring 7. Refer to Topic 75 B-10 for adjustment of
i clockwise, to loosen the clutch, turn the Master Clutch Brake.

) 54 - “HD 14” Master Cluich

A. MASTER CLUTCH ADJUSTMENT
1. The master clutch, when in proper adjust-
ment, engages with a snap and the control
lever locks into position with an over-cen-
ter action, When this action is not present,
it indicates that the clutch should be ad-

3 justed before slippage occurs. The tractor

) should never be operated with the clutch
slipping. This clutch is an over-center, cam

. engaging type with screw thread adJust—

J ment between adjusting ring and back
plate,

2. To adjust master clutch, remove the mas-
ter clutch inspection covers from the right
side of the spacer housing between the
motor and the transmission housing.

3. Disengage master clutch and revolve the
clutch until adjusting lock on the adjust-
ing ring is located near the inspection hole.

[— [S—
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. 4. Disengage the adjusting lock from the FIG. 1
| slots in the back plate.
: 5. With a bar, pry on the lugs on the adjust-
ing ring; to tighten the clutch, turn the 6. Lock the ring in place.
i ring clockwise and to loosen the clutch, 7. Refer to Topic 76 B-5 for adjustment of
I turn the ring counter-clockwise. Master Clutch Brake.
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55 -- “HD 7” Steering Clutch

A. STEERING CLUTCH ADJUSTMENT

1.

)

Place a ruler against the dash so that it
projects horizontally past the top of the
steering clutch lever. Then pull the lever
back wuntil the lost motion is taken up.
This can easily be determined by a defi-
nite increase in resistance offered by the
lever. Observe the measurement from the
dash to the top of the lever when it is in
this position. Subtract from this measure-
ment, the measurement from dash to top
of lever when lever is in extreme forward
position. The difference between these
two rmmeasurements should never be less
than 3” nor more than 5. This portion of
the lever movement is referred to as “free
motion.”.

If the free motion of the lever does not

fall within the limits of 3” to 57, correct the
adjustment as follows:
Remove the steering clutch inspection cov-
er. The clearance at “H”, figure 2, should
be 18” with steering clutch lever in extreme
forward position. To make this adjust-
ment, remove the yoke pin, loosen the jam
nut and turn adjusting rod in the direction
necessary to bring this measurement.
Tighten the jam nut.

Next, loosen the lock nut on locking
bolt and turn the adjusting screw until the

—[ADJUSTING SCREW

FIG. 1

top of the steering clutch lever has 5 of
free motion. Tighten nut on locking bolt.
Replace inspection cover.

Note that as the steering clutches wear,
the free motion of the thrust pin diminish-
es. Unless proper adjustment at this point
is maintained, the throwout bearings will
ride against the shifter plate and, conse-
quently, will become overheated and wear
rapidly. Also, the pressure on the shifter
plate will allow the steering clutch to slip,
developing excessive heat and wear.

CLUTCH CONTROL BRACKET

ADJUSTING ROD—
YOKE END

THRUST PIN

LOCKING
I~ 8OLT

ADJUSTING
E l S~SCREW

YOKE

PIN
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56 --“HD 10” and “HD 14” Steering Cluiches

A. INSPECTING CLUTCH ADJUSTMENT
Inspect each ciutch lever for adjustment sepa-

rately, Perform the following steps to deter-

mine whether steering clutch needs adjusting.

1.

Place one end of a ruler or scale against
the dash so it projects horizontally past the
top of the steering clutch lever,

Push the lever forward as far as it will go:
at this point the bottom end of the lever
strikes a stop on the gear shifter housing
and prevents it from going too far for-
ward.

Pull the lever back until the lost motion
is taken up. This can easily be felt by a
definite increase in the pull required to
move the lever.

Observe the measurement of the distance
between the dash and the top of the lever
when it is in its forward position, and also
the distance when the lever is pulled back
to the position where the lost motion is
all taken up. The free motion or difference
between these two measurements should
not be less than 3” and not more than 57,
As the steering clutches wear, the free mo-
tion of the levers becomes less. If the free
motion of the levers does not come within
the limits of 3” to 5", then proceed with
adjustment.

B. ADJUSTMENTS

1.
2.

Remove steering clutch vent cover.

Inspect and adjust clearance between bell
crank and steering clutch cover when the
steering levers are as far forward as they
will go. This clearance (A) Figure 1
should be I4”. If this clearance is main-

tained, there will always be sufficient clear- .

ance between the throwout bearings and
the shifter plate when the top of the steer-
ing levers and top of the throwout fork
have the proper free motion. If there is
not 14" clearance, proceed as follows to
correct the adjustment,
(a) Push the steering clutch lever as
far forward as it will go and hold it in
that position.
(b) Loosen the jam nut and turn the
adjusting capscrew in until the end of
bell crank is moved away from the
bracket I4”. Tighten jam nut.

NOTE: This adjustment is very impor-
tant and should be made carefully. If there
is not any clearance at (A), it is possible
for the clutch throwout bearings to ride
against the shifter plate even though the
steering clutch levers have proper amount
of free travel.

3. Measure distance (B) between top of

8ELL CRANK

THROWOUT
FORK

ADIUSTING SCREW

STEERING
CLUTCH

ADMISTING
CAPSCREW

AT AN

<7

JAM NUT

ADJUSTING BOLT

FIG. 2

throwout fork and inner edge of steering
clutch cover (steering levers held forward).
Then pull steering lever back to end of its
free travel or the point where pressure is
felt and disengagement of clutch begins.
Hold lever in that position and measure
distance *'C” (between top of throwout fork
and inner edge of steering clutch cover).
This distance should be 3/16” less than
distance “B". This 3/16” free travel of
top of throwout fork can be obtained
by locsening nut on lock bolt and
turning adjusting screw in or out to de-
crease or increase the distance “C”. When
the 3/16” free travel is obtained, tighten
nut on lock bolt. The steering clutch lever
should now have 5" of free travel at the
top of steering lever before disengagement
of clutch begins.
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87 -- “HD T’ Steering Brakes

Before adjusting the brakes, inspect the
steering clutch adjustments. Tightening the
brakes will not correct the steering of the
tractor if the steering clutches are not adjusted
for proper clearance and release. See Topic 55,

A. BRAKE ADJUSTMENT

1. Remove the brake hole cover.

2. Tighten the adjusting nut so that the
brake pedal will come within one inch of
the floor when locking the brake drum.
CAUTION: Always turn adjusting nut
L4 or one full turn at a time to lock the nut
in position.

3. Adjust screw in the bottom of the transmis- FiG. 1
sion case, until it presses the brake band adjusting screw 4 turn for proper clear-
against the brake drum, then loosen the ance.

58 - “HD 10” Steering Brakes

A. BRAKE ADJUSTMENT as wear occurs. The brake band is of one
1. Due to normal wear on the brake linings, piece construction with two adjustments

it will be necessary to adjust the brakes provided. The adjusting nut positions the

o [swiver

ADJUSTING
CUNUT

ADJUSTING
- SCREW.

BELL CRANK|

FULCRUM
SLEEVE

FIG. 1



top half of band and the adjusting screw
positions lower half of band.

NOTE: IT IS VERY IMPORTANT
THAT BOTH ADJUSTING NUT AND
ADJUSTING SCREW BE USED
WHEN MAKING AN ADJUSTMENT.
Remove the cover plate from the rear of
transmission case. Always adjust adjusting
screw FIRST. Turn in on adjusting screw
until a clearance of 1/64” is obtained be-
tween the lower half of the band and the
drum with the brake released.
CAUTION: Do not disturb the setting of
the capscrew extending through the “ad-
justing screw.”

Next adjust the upper half of the band by
tightening adjusting nut. The nut should
be tightened until the top half of brake
band is drawn down to within 1/64 of top
of brake drum,

After completing adjustment of top half of
band, again inspect clearance between low-
er half of band and brake drum. If this
clearance has decreased it is an indication
that top half of band is adjusted too tight-
iy.

Because of the construction of this assem-
bly the upper half of the band always con-
tacts the drum first when the brakes are

58

ADJUSTING NUTH

FIG. 2

applied with the proper adjustments.
Therefore any additional strain imposed
on this band due to improper adjustment
would soon result in excessive wear.
NEVER try to adjust the brakes by tight-
ening “adjusting nut” without first tighten-
ing “adjusting screw.” To do so will cause
the upper half of the band to take the
entire braking action which will cause
rapid wear.

. When adjusting the brakes after installing

new linings, proceed as outlined above.
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59 -- “HD {4” Sleering Brakes

A, BRAKE ADJUSTMENT

1.

2.

Remove the seat cushion and the brake
cover plates.

Tighten the adjusting nut until the brakes
are properly adjusted. Never adjust the
nut so there is less than 4” of free motion
in the foot pedal. CAUTION: WHEN
TIGHTENING THIS NUT, ALWAYS
TURN IT ONE-HALF (1) TURN AT
A TIME.

Before adjusting the brake bands, inspect
the steering clutch throwout mechanism
for proper clearance and equalization of
the amount of release for each steering
clutch, Tightening the brakes will not cor-
rect the steering of a tractor on short
turns, unless the steering clutches release

BRAKE
PEDAL

properly.

FIG. 1
See Steering Clutch Adjust-

ment, Topic 56

ADJUSTING
YOKE END

BRACKET ASSEMBLY
SHOWN IN PHANTOM
VIEW

ADJUSTING
NUT

ROLLER
ASSEMBLY

CAUTION: Before adjusting breke band, see that
roller on roller assembly just touches bell crank with
brake pedal fully released, Adjust, if necessary at

adjusting yoke end on brake rod.
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60 -- Sprocket Shaft Bearings

A. SPROCKET SHAFT BEARING ADJUSTMENT

Loosen the clamp screw in the clamp nut
only enough so that the nut can be turned.
Using a four foot extension on the wrench
tighten the nut until the bearings are
tight.

Back off the clamp nut 1/6 of a turn for
bearing clearance; re-tighten the clamp
screw securely using an extension on the
Allen-head wrench,

FiG. 1

G0 -- Front ldler and Tracks

A, TRACK ADJUSTMENT

1.

Tracks should not be run tight, as this
will cause rapid wear. The track adjust-
ment is correct when the track can be
lifted 134" to 2” above the track support
roller. Tracks should not be allowed to
run too loose, for there is danger of dam-
aging the final drive case and pinion bear-
ing cover.

To adjust the tracks, loosen the clamp
bolts and turn the adjusting screw until
the tracks are properly adjusted to the
dimensions above. Turning the adjusting
screw  clockwise or counter-clockwise
forces the release yoke backward or for-
ward, thus loosening or tightening the
track,

The shims provide means for keeping the
front idlers in proper alignment. If the
idlers are not kept in alignment, the tracks
will ride on one flange or the other causing
that side to wear rapidly.

To adjust the idler alignment, loosen the
clamp bolts and the track adjusting screw.
Remove shims from one side and insert
in the other side as the case requires in

FIG. 1

order to bring the idler into proper align-
ment with the track.

NOTE: When loosening the clamp bolts,
loosen them only enough so that the ad-
justing screw can be turned with the track
wrench, If the clamp bolts are loosened
too much, the threads on screw and in
idler yoke will become damaged, and the
track cannot be held in proper adjustment.

62 -- Master Cluich Irregularities and Corrections

A, CLUTCH SLIPS

1.

May be improperly adjusted. Refer to
Topics 52, 53 and 54 “Master Clutch Ad-
justment,”

Lining may be worn or glazed. Install
new drive disc or lining after removing the
motor.

B. CLUTCH WILL NOT ENGAGE

1,

Lining may be torn off driving plate and
wedged between pressure plate and fly-
wheel, Install new drive disc.

Adjusting lock may have become loose and
allowed the adjusting ring to tighten.
CORRECTION: Refer to Topics 52, 53
and 54 “Master Clutch Adjustment.”
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C. CLUTCH HARD TO OPERATE “HD 7"

1.

Clutch mechanism may be dry. CORREC-
TION: ILubricate with light motor oil
either by spraying oil on actuating levers
with a rose gun, or by splashing a quart
of oil over the clutch and letting it drain
out the bottom of the housing. This must
be done WITH THE CLUTCH EN-
GAGED.

Actuating mechanism may be clogged

with dust and dirt. CORRECTION: Wash

clutch out as follows:

a. Place 14" pipe plug in drain hole at left
rear of clutch housing.

b. Remove inspection hole cover and pour
about three gallons of fuel oil or clean-
ing fluid into clutch compartment.

¢. With gears in neutral and clutch en-
gaged, start motor. Run motor for five
minutes without disengaging clutch,
then drain dirty fuel oil or cleaning
fluid out by removing 14" pipe plug.

d. Again place the 14” pipe plug in drain
hole. Pour about three gallons of fuel
oil or cleaning fluid into clutch housing
and operate motor as before with gears
in neutral. Engage and disengage mas-

3.

D.

1.

ter clutch several times while motor is
running; then stop motor and drain fuel
oil.
e. Lubricate throwout bearing thoroughly.
f. Qil mechanism as directed in paragraph
(1).
Insufficient grease on throw-out bearing.
CORRECTION: Lubricate as directed.
CLUTCH HARDP TO OPERATE “HD 14"
AND “HD 19"
The clutch camshafts may be dry. Lubri-
cate the three clutch camshafts through
the fitting located in center of each cam-
shaft.
Throwout bearing or clutch sleeve may
be dry. Lubricate throw-out bearing which
also lubricates clutch sleeve and shaft.
Linkage may be worn or dirty. Install
new parts if necessary. Use motor oil to
lubricate linkage.

E. CLUTCH DISENGAGES WHILE IN OPERA-

1.

2.

TION

The pressure plate may be worn in the
cam seats. Install a new pressure plate.
The cam assemblies may be worn. Inspect
cam and pressure plate, refer to Topics 100
and 101 “Master Clutch Removal.”

63 -- Steering Clutch lrregularities and Gorrections

A. STEERING CLUTCH SLIPPING

1.

2.

3.

Improper adjustment. Refer to Topics 55
and 56 “Steering Clutch Adjustment.”
Worn out. Refer to Topics 105, 106 and
107 “Steering Clutch Removal.”

Loss of spring tension. Refer to Topics

105, 106 and 107 “Steering Clutch Re-

moval,”

Grease in clutch. Wash clutches as fol-

lows:

a. First, lubricate the throwout bearings
until they are filled. Install plugs in the
drain holes in the steering clutch com-
partment and pour in three (3) gallons
of nomn-inflamable fluid for the “HD
77 five (5) gallons for the “HD 107
and “HD 147

b. Start the engine and run tractor back
and forth for several minutes without
releasing steering clutches, Stop tractor
and drain each compartment.

c. Replace plugs and fill each compart-
ment as outlined above. Operate the

tractor without load for five minutes,
releasing both steering clutches as often
as possible. Drain the compartments.

d. The steering clutch throwout bearings
and mechanisms must be lubricated aft-
er the steering clutches are washed, as
all lubricant will also be washed out.

e. Since it is possible that some cleaning
fluid may drain from the steering clutch
compartments into the final drive gear
cases during the process of washing, the
final drive gear cases should be drained,
flushed and refilled with new oil after
the steering clutches are washed.

B. CLUTCH WILL NOT DISENGAGE

1.

2.

3.

Improper adjustment. Refer to Topics 55
and 56 “Steering Clutch Adjustment.”
Throwout bearing failure, Install new
bearings on throwout fork.

Lower end of throwout fork out of equal-
izer socket in bottom of steering clutch
compartment. Replace fork in the equal-
izer.

(S
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64 -- Brake Irregularilies and Gorrections

A, BRAKE NOT HOLDING PROPERLY

1. Adjust brakes. Refer to Topics 57, 58 and
59,

2. Grease on lining. Wash out as outlined

under steering clutch washing instructions.
Lining worn or torn off. Install new brake
band assembly or reline band.

Pin out of brake band. Replace pin.

65 -- Track lrregularities and Gorrections

A. TRACKS TOO LOOSE
1. Improper adjustment. Adjust so the track
can be lifted 134” to 2” off the track sup-
port roller.
2. Pins and bushings worn out. Remove
track and install new pins and bushings.
3. Truck wheels worn out. Install new truck
wheel or repair.
4. Front idler worn out. Install new idler, or

repair.
Front idler out of alignment. Refer to

. Topic 61.

Stabilizer cranks and linkage worn. Refer
to Topic 112, 113 and 114 “Stabilizer Crank
Removal.”

Sprung track frame. Rebuild as required.
Sprocket worn. Install new sprocket.

66 -- Adjustment on Hour Meter

The “fast” and “slow” adjusting screw on
the back of the hour meter should never be
turned more than 14 turn in either direction.

When the hour meter does not run at all it
is advisable to inspect the ground. The later
meters are grounded with a wire that fastens
to the engine temperature gauge. The older
meters are grounded through the meter case
to the cowl without use of a wire.

If the meter is properly grounded and still
does not run, connect the meter directly to
the battery by shorting out the pressure switch.
Ii the hour meter runs on this direct circuit,
reconnect the hour meter through the pressure
switch and adjust switch as follows:

1. Turn the idle adjusting screw on the gov-
ernor tower back 1%4 turns. Shut off
motor.

2. Remove instrument panel being careful not
to short the ammeter post on dash.

3. Remove seal, nut and cover on pressure-

switch.

4. Use a test light with two sharp probes on
the end of the wires. (See sketch.) Insert
one probe through wire from pressure
switch to hour meter. Insert the other
probe through black ground wire running
from hour meter to temperature gauge
on the 044902 meters, or ground probe to
the meter case on the older meters. (Note:
A test light is the most positive way to
adjust switch; however, if the material for
making one is not available the switch can
be adjusted by observing the clock.)

5. Start the engine and run at low idle. Ad-
just contacts in pressure switch so that
test light just lights at this engine speed,

gover Adjusting

Screw

Lock Nut

Conteact
Peints

I

043305 PRESSURE SHITCH

FIG. 1

12-volt Bulb

TEST LAMP

FIG. 2

or if test light is not used, so that hour
meter just starts. Stop engine to make
sure contacts break and test light goes off
or hour meter stops. If no test light is
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used wait at least three minutes for meter
to stop to allow for overrun.

Install cover leaving nut off of post. If
the nut is installed it may distort the
switch and for that reason its use has been
discontinued.

7.

8.

Remove test light and install instrument
panel on dash,

Reset engine idle adjusting screw back to
original position. There is a possibility
that some engines idle too slow. The idle
speed should be 450 RPM.

—;
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SsPECIFICATIONS
AND
TOLERANCES

SAFETY:

When working with another man be sure you both
understand the plans. Remember, congenial team work
promotes safety. .







67 -- Specifications and Tolerances

67-A—D

Install New
DATA Parts When
ENGINE Clearance
HD-7 HD-10 HD-14 Exceeds
Weight of motor, completely equipped 1585 1865 2093

Engine—Make

A,

Mok wn e

w
.

C.

D,
1.
2.
3.

© 00N O Lo

Type
No. of Cylinders
Bore
Stroke
Total Displacement Cu. In.
Direction of Rotation from front
Speed Range—R.P.M. (Governed)
H.P. at Drawbar]
H.P. at Belt {Note: Std. Conditions
Maximum Torque R.P.M,
N.A.C.C. Rating
Compression Ratio
Compression Pressure (approx.) lbs, per sq. inch
at 1000 R.P. M.
Compression Pressure (approx.) at Governed
Speed,lbs. per sq. inch
Firing Order
Injector Pump

Governed R.P.M. (Full Load)
High Idle R.P.M.

Low Idle R.P.M.

Lubrication

CYLINDER LINERS

Diameter inside

Dia. Piston Skirt
Clearance—Piston with Liner
Allowable Taper

Allowable out of round

Clearance, liner with block 1st type
Clearance liner with block 2nd type

PISTONS

. Material

Piston Length

Piston Pin Length

Dia —Skirt

Dia.—Inside Liner
Clearance Piston with Liner
Dia., Inside—Pin Bush.
Dia., Outside—Pin
Clearance—Pin in Bushing

PISTON RINGS—COMPRESSION

1. No. and width

2. Gap between ends fitted
3.
4
5

Clearance in Groove Upper Ring

. Clearance in Groove 2nd from top
. Clearance in Groove 3rd & 4th from top

PISTON RINGS—OIL CONTROL
No. and Width

Gap between ends fitted
Clearance in Groove

General Motors Diesel-Model “71”
2-Cycle in Line

3 4 6
434 4% 434
5!.’ 5’! 5’!
213 284 425
Clockwise Clockwise Clockwise
450 to 1500 450 to 1600 450 to 1500
60.10 86.63 13219
71.08 101.62 150.48
800 to 1200 R.P.M.
21.70 28.90 43.40
16 to 1 I6tol 16 to 1
500 500 500
600 600 600
1-3-2 1-3-4-2 1-5-3-6-2-4

Unit injector combined with
plunger and spray nozzle for
each cylinder.

1500 1600 1500

1650 1750 1650

450 450 450
Force Feed

4.2492" to 4.2507"
4.2432" to 4.2437"
.006" to .007”

.001” 001" .001”
.001” .001” .001”
Press Fit Press Fit Press Fit
Slip Fit Slip Fit Slip Fit

Pearlitic Malleable Iron
Tin Plated or Parco Lubrited
6.00” 6.00” 6.00"
3.725" 3.725" 3.725”
4.2432" 10 4.2437"
4.2492" to 4.2507"

.006” to .007”

1.503” to0 1.5025"

1.500” to 1.4998"”

.0025” to .0032"

4__%!’ 4_._%’.!

.020” to .025”
.010” to .012”
.008"” to .010”

006" to .008”

4_%”

Two %" Three-Piece Ring
.010” to .020”
.004” to .008"”

0107

0107

.010”

.060”
030"
0207
.015”

0407
012"
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Install New
DATA Parts When
ENGINE Clearance
HD-7 HD-10 HD-14 Exceeds
E. CRANKSHAFT
1. Material High Carbon, Manganese Steel,
Tocco Hardened Journals
2. Dia~—Crank Pin Journals 2.750” 4-.000-.001
3. Width between cheeks 2.125” +.001-.001
4. Dia—Main bearing Journals 3.500” --.000-.001
5. Length Shaft Journal Thrust 1.500” --.001-.001
6. Crankshaft Journals may be ground under-size .010”, .026", .030”
7. Under-size bearings available 0107, .0207, .030”
8. End Play .0025” to .0075" . 012”7
F. MAIN BEARINGS
1. Material Copper-Lead, Steel Backed,
Precision Type
2. No. per Engine 4 5 7
3. Dia.—Inside Shell 3.502” --.001-.000
4. Dia.—Journal 3.500” --.000-.001
5. Clearance—Shell on Journal .002” to .004" .008”
6. Length—=Shell only 1.125” 1.125" 1.125”
7. Length—OQver thrust Bearing 1.4965"” +-.000-.003
8. Length—Shaft Journal Thrust 1.500” --.001-.001
9. Clearance—Thrust—Rear main Bearing .0025” to .0075" 0127
10. Bearing Projected Area—Total, Square Inches 15.75 19.68 27.56
11, Material—Thrust Flange Babbitt flange on rear main
bearing
12. Under-size bearings available -.010”, -.020” & -.030"
G. CONNECTING ROD BEARINGS
1. Material Copper-Lead, Steel Backed
Precision Type
2. Length 1.780” 1.780” 1.780”
3. Diameter, Inside 2.752" --.001-.000
4, Projected Area——Total, Square Inches 14.68 19.58 29.37
5. Undersize Bearings available .010", .020” & .030”
6. Clearance, Lower Shell with Journal 0027 to 004 .008"”
H. CONNECTING RODS
1. Material Chrome—Molybdenum
2. Length 10.125" 10.125” 10.125”
3. Weight, Complete—Lbs. 6.8 6.8 6.8
4, Dia.—Inside Lower Shell 2.952” --.001-.000
5. Clearance—Lower Shell with Journal 002" to 004" 008"
6. Width—Lower End 2,117 to 2.115"
7. End Play—Lower End .006"” to .012”
8. Dia.—Piston Pin 1.500” to 1.4998”
9. Dia, Inside—Bushing—Upper End 1.503” to 1.5025”
10. Clearance—Pin with Bushing .0025” to .0032" .010”
i. GEAR TRAIN
1. Backlash, Crankshaft—to Idler—to Camshaft—
to Blower Drive Gear—the various mating
Gears. .004” to .006” .010”
2. Type of Gears Helical
3. Location Rear end of Motor
4. Width of Gears 115" 115" 115"
5. Crankshaft Gear Rotation Counter Clockwise—viewed

from rear

L O——

i
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Install New

DATA Parts When
ENGINE Clearance
HD-7 HD-10 HD-14 Exceeds

J. IDLER GEAR

1. Dia,, Inside—Gear Bushing 2.7485"” -}-.0005,-.0000

2. Dia., Outside—Hub 2.7465” 4.0000,-.0005 006"
3. Clearance—Gear Bushings w/Hub 002" to .003”

4. Length—Between Flub Shoulder and Thrust 1.185 -}-.001, -.001

Washer 1.189" --.001, -.001

6. End Clearance between Gear & Hub .003” to .006” 008"
7. Rotation Clockwise—Viewed from rear

8. No. of teeth—1st Type 54 54 54

9. No. of teeth—2nd Type 63 68 68

10. Driven from Crankshaft Gear

11. Type of Gear Left Hand Helical
K. EXHAUST VALVE

1. Type Poppet

2. Valve Arrangement Two overhead per Cylinder

3. Valve Material Silchrome

4. Valve Lift 375" 375" 375”7

5. Angle of Valve Seat 45° 45° 45°

6. Valve Face Width "

7. Valve Lash 012" at Running Temperature

8, Dia.—-Head of Valve '19(';“” 1“[9[{” 11”(;"

9. Dia.—Stem of Valve 34257 -+.0000, -.0010

10. Dia~1Inside Guide 3445”7 -+-.0010, -.0000

11. Stem with Guide Clearance 001" to .003" .005”
12. No. of Valves Ea. Motor 6 8 12
L. YALVE INSERT

1. Type Replaceable, Press Fit

2. Seat Angle 45°¢

3. Seat Width 078" or 5/64"

4. Materia] Heat-Treated, Chrome Molyb

denum Casting

M. YALVE GUIDE

1. Type Replaceable

2.-Diameter, External 566"

3. Diameter, Internal 3435" 4-.001, -.000

4. Location—Depth from Bottom of Head to Guide 174"

5. Clearance between Valve Stem & Guide .001” to .003” .005”
M. ROCKER ARMS

1. Dia,, Qutside—Rocker Shaft .8740” 1-.0000, -.005

2. Dia., Inside—Rocker Arm Bushing .8750” +-.0010, -.0000

3. Clearance, Shaft with Rocker Arm .001” to .0025" 005"
4. No. of Injector Rocker Arms 3 4 6

5. No. of Exhaust Valve Rocker Arms 6 8 12

6. Bushing, Material & Type Replaceable Bronze

7. End Clearance Rocker Arm Assy. .004"” to .006"
0. CAM FOLLOWERS

1. Dia.—Qutside Follower 1.060” +.001, -.000

2. Dia.—Follower Bore in Cyl. Head 1.062” 4-.001, -.000

3. Clearance Follower w/Cyl. Head .001” to .003"” 005"
4. Looseness—Radial Follower w/Pin .0005” to .0016" .005”
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Install New
DATA Parts When
ENGINE Clearance
HD-7 HBP-10 HD-14 Exceeds
P. BALANCE SHAFT
1. Material One piece drop forging—case
hardened at journals
2. Driven from Idler Gear
3. Bearing Dia—Inside of Plain. & Thrust Bearings 1.500” +.001, -.000
4. Dia.—Outside Shaft 1.4980” +-.0005, -.0000
5. Clearance—Bearings with Shaft .0015” to .003”
6. Length—Thrust Journal between Shoulder of
Shaft & Gear 2.875"” ~-.001, -.001
7. Length—Thrust Bearing 2.865” +.001, -.001
g. Clearance, End——between thrust shoulder &
bearing .008" to .012" 016"
9. Type of gear Right Hand Helical
10. Rotation (Drive End) Counter Clockwise
11, Gear, No. of teeth--1st Type 62 62 62
12. Gear, No, of teeth—2nd Type 78 78 78
13. Ratio of drive to crankshaft 1tol 1to1l 1tol
Q. CAMSHAFT
1. Material One piece drop forging—case
hardened at journals and cams
2. Driven from Balance-Shaft Gear
3. Bearing Dia., Inside—end bearings plain and
thrust 1.500” -+.001, -.000
4. Bearing Dia. inside, intermediate bearings 1.501” -.001, -.000
5. Dia., Qutside—Shaft Journals 1.49807 -+-.005, -.0000
6. Clearance, end bearings with shaft .0015” to .003” 005"
7. Clearance, intermediate bearings with shaft .0025" to .004” .006"
8. End clearance, between thrust shoulder and
bearing .008” to .012" 016"
9. Length, thrust bearing 2.865 -+.001, -.001
10. Length, thrust journal, between shoulder of
shaft and gear 2.875 --.001, -.001
11. Type of gear Left hand Helical
12. Rotation (Drive End) Clockwise
13. Gear, No. of teeth—1st Type 62 62 62
14. Gear, No. of teeth—2nd Type 78 78 78
15, Ratio of drive to crankshaft 1to1l l1tol ltol
R. BLOWER
1. Blower, Type Roots type, three lobed, helical
rotors
2. Blower R.P.M. 1.95 times engine speed
3. Blower drive gear driven from Camshatt gear
4. Clearance—rotors to rear end plate .007" to .009”
5. Clearance—rotors to front end plate .014"” to .016”
6. Clearance—leading side upper rotor with trail-
ing side of lower rotor .012.7-018” .014”-.020” .016"-.022"
7. Clearance—trailing side of upper rotor with
leading side of lower rotor .002" to .006"
8. Upper rotor and gear helix angle Right hand
9. Lower rotor and gear helix angle Left hand
10. Length of housing—approx. 714" 943" 157
11. No. of teeth, blower gears 27 27 27
12, Backlash in gears—1st type .001” to .0015” 0027
13. Backlash in gears—2nd type .001” to .0015” .004”
14. Rotation, upper rotor (Drive end) Counter clockwise
15. Type—driven end bearings 2 single-row ball bearings
16. Type—drive end bearings 2 double-row ball bearings
17. Oil seals no. & type 4 spring-loaded rawhide
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Install New
DATA Parts When
ENGINE Clearance
HD-7 HD-10 Hb-14 Exceeds
5. BLOWER DRIVE GEAR

1. Dia,, inside, support bushings 1.6260” --.0005, -.0000

2, Dia., outside, hub 1.6250” -}-.0000, -.0005
3. Clearance annular—bushings with hub .001” to .002" 005"
4. Length——support over bushings 2.997" --.000, -.001
5. Length, hub between shoulders 3.000” --.002, -.000
6. Clearance, end-bushings w/Hub .003” to .006” .010”

7. Rotation of gear, drive end Counter clockwise
8. Type of gear Left hand Helical
9. No. of teeth—1st type 32 32 32
10. No. of teeth—2nd type 40 40 40
T. LUBRICATING OIL PUMP

1. Lubricating oil pump Spiral gear type

2. Lubricating oil——crankcase capacity 11 gts, 13 gts. 14 qgts.

3. Backlash-—Drive Chain L1” to ¥4
4. Dia.,—outside gear 1.683” --.000, -.002
6. Width—gear 1.7480” --.0000, -.0005

7. Width—body 1.7500" -~.002, -.000
8. Backlash in gears .018” to .020”

9. Radial clearance—Gears with pump body .002" to .0045" .0045"”
10. End play, gears with pump body 002" to .0045” .0045”
11. Rotation (Drive end) Clockwise Clockwise Clockwise
12. Ration of drive to crankshaft 791101 139tol 1.668to1
13. No. teeth on crankshaft (drive sprocket) 19 25 25
14. No. teeth on oil pump (driven sprocket) 24 18 15
15. Driven by Chain and sprockets from

crankshalt

16. Force feed to Main and connecting rod bear-
ings, piston pins, rocker arms,
camshaft, balance shaft, blower
drive gear and idler gear bear-
ings and dome of piston for

cooling,

17. Gravity feed to Cam follower assemblies, blow-
er gears and bearings, upper
part of injectors and exhaust

valve stems.

18. Splash to Cylinder walls, governor, gear

train, and oil pump chain.

U. LUBRICATING OIL COOLER

1. Description Oil-to-water type, built into en-

gine oil and water system,

2. Location Lower right front of cylinder

block.

V. LUBRICATING OIL FILTER ""PRIMARY"’

1. Description Full flow 2 piece rernovable

metal element

2. Location Lower right front of cylinder

block

3. Size openings in filtering elements .005” .005” .005”
4, Service At each oil change—30 to 60 hrs.
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ENGINE

DATA Parts When
Clearance
HDb-7 HD-10 HD-14 Exceeds

Install New

W. LUBRICATING OIL FILTER “SECONDARY"
. Description

—

. Location
. Service

W N

X. OIL PRESSURE

. At low idle speed

. At high idle speed

. Pressure adjustments

Y. INTAKE AND EXHAUST TIMING
Exhaust valves close

Exhaust valves open

Cylinder inlet ports open
Cylinder inlet ports close

. No. of ports in each cylinder
Diameter of ports

Angle of ports

L3 b=

Moo LN

Z. STARTER

Rotation “Drive End”
Ratio of drive to crankshaft
No. of teeth (drive)

. No. of teeth (driven)

. GENERATOR
Rotation (drive end)
Ratio of drive to crankshaft
Pitch dia (drive sheave)

. Pitch dia. {driven sheave)

. WATER PUMP
. Rotation (drive end)
Ratio of drive to crankshaft

. INJECTORS
Make
Type
Timing by & gauge height
Spray tip hole size
No. of holes in each tip
Angle of spray tip holes—below horizontal
No. of filters in each injector
. Type of filters

[+-]
Q ve® renrd swpe

e B A e

9. Start ot injection
10. Injection starts at tull load
11. Injection ends

DD. FUEL TRANSFER PUMP
1. Type
2. Cap in gals, per hr. at 1500 engine R.P.M. at
50 lbs. per sq. in. pressure
3. Rotation (Drive end)
4. Ratio of drive to crankshaft

By-pass filter, replacement ele-
ment type
Left side of motor
Replace element every 4th oil
change or after each 240 hrs. of
operation

Not less than 5 1bs.
25 to 35 lbs.
None

52° A. B.

84° B. B.

48° B. B.
48° A. B.

64 (Two rows—32 in ea. row)

16
16° from the radial in the

transverse plane

D. C.
D. C
D. C.
D. C.

Clockwise Clockwise Clockwise
9.27 to 1 927tol 10.7t0 1
11 11 11
102 102 118

Clockwise Clockwise Clockwise

1.7to 1 1.7to0 1 1.7to 1
7.803"”
4 59" 4.59” 4,597

Clockwise Clockwise Clockwise
1.95t0 1 195to1 195to 1

General Motors
Unit injector
Timing Pin—1.484"

.006" .006” .006" .008”
6 6 6
30° 30° 30°

2 2 2
Replaceable, Cone-shaped,
Porous Bronze
Variable, at various loads
14° B.T. D. C.
2°B. T. D. C.

Rotating Vane
30 30 30

Counter clockwise
1.95 1.95 1.85
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ENGINE

Install New

DATA Parts When
Clearance
HD-7 HD-10 HD-14 Exceeds

L

GOVERNOR

. Type

. Make

Type of thrust bearing
Means of speed regulation

P w0 m

ELECTRICAL SYSTEM
Generator

. Starting motor

. Batteries, No. & type

Lo P

. AIR CLEANER
Make
Type
. Total oil capacity ea. oil cup

W

~

No. of air cleaners ea. tractor

HH. PRE-CLEANER

1. Make

2. Type

3. No. of Pre-Cleaners

Il. COOLING SYSTEM
1. Radiator type
2. Water pump type
3. Pump driven from

4, No. of drain cocks

(4,3

Capacity each system, Gal.
6. Cooling fan

Mame of Gear

Crankshaft Gear
Idler Gear

Balance Shaft Gear
Camshaft Gear
Blower Drive Gear

12 volt, Dyer drive engagement

Mechanical flyball

Handy
3 piece ball bea

ring

By hand throttle

12 volt, 195 Watts

Two &6-volt Two 6-volt Two 12-voit
in Series  in Series

United
Q1il bath

in Parallel

Fill cup so the center of baffle

extends up out of the oil only %

1

2

United

3

2

Dry Centrifugal

2

Tyubular core

Centrifugal

Blower, Front end, Lower
Rotor Shaft

Two: One at pump, one at bot-
tom of oil cooler connection

5%4

9%4

12

Belt driven from crankshaft

}J-GEAR TRAIN

Mumber of Teeth

1st Type

62
54
62
62
32

2nd Type

78
68
78
78
40

Helical Angle

Ist Type

41°
41°
41°
41°
41°

2nd Type

19°
19°
19°
19°
19°
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68 -- Torque - - Wrench Specifications

When a torque wrench is available, the following values may be used.

APPLICATION torque — Ib. ft.

A. Injector clamp nuts 20-25
B. Cylinder head stud nuts 165-175 Cold
C. Connecting rod cap nuts 65-75
D. Main bearing cap nuts 155-185
E. Flywheel housing cylinder block bolts, 12" size 90-100
F. Camshaft and balance shaft end nuts 300-325
G. Blower rotor gear retainer bolts ‘

14" dia—2nd type 40-45

34" dia—1st type 25-30

69 -- TIMING DIAGRAM “ENGINE”
FULL LOAD
(THEORETICAL)
INJECTION
BEGINS
YOPENS 012 LASH
INT. ‘
CLOSES
EXH, VALVE
CLOSES .012 LASH ¢
- 1367
~—B.D.C.




10 -- WIRING DIAGRAM “HD 77
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71 - WIRING DIAGRAM “HD 107
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12 --WIRING DIAGRAM “HD 14”
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MAJOR REPAIRS
AND OBVERHAUL

SAFETY:
Particular care must be exercised when using hoisting
equipment, cribbing under heavy loads, or working
around cable under extreme tension.
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MAJOR REPAIRS AND OVERHAUL
73-- Motor Disassembly and Assembly

FIG. 1

When a complete overhaul is required, it is
advisable to disassemble the motor completely
and clean the motor block thoroughly. There
is no prescribed method for disassembling or
assembling this motor, but as follows is an out-
line that will be helpful. There is no detailed de-
scription here as to how the different parts are
removed from the engine because this is cov-
ered in minute detail under headings that deal
with each part. If in doubt as to how to re-
move and disassemble a fuel pump, lubricating
pump, etc. refer to these assemblies under their

separate headings.
A. DISASSEMBLE MOTOR

1.
2.

3.

Drain the oil.

Suspend the motor with a hoist until
the oil pan just rests on the floor.
Remove the capscrews that hold the oil
pan to the motor block.

Hoist the motor up and remove the oil
pan or pans, the HD-14 has two oil pans.
Part of the oil pump has to be dismantled
before the upper oil pan can be removed.
Remove the oil pump, oil screen and



73B-C

9.

10.
11,

12.
13.
14,
15,
186.

17.
18.
19.
20.
21.
22.

23.
24.

by-pass assemnbly.

Remove the fan drive pulley and crank-
case front cover assembly.

Remove the oil seal spacer and oil pump
drive sprocket.

Block up under the cylinder block so the
crankshaft can be rotated without hit-
ting the blocks. Disconnect the chain
hoist.

Remove the clutch assembly from the
flywheel,

Remove the flywheel,

Remove the combination gear train and
flywheel housing.

Remove the water by-pass.

Remove the fan assembly.

Remove the balance weight cover.
Remove the cylinder head.

Remove the blower and attached parts
such as fuel pump, water pump, ete.
Remove the oil filter and cooler adapter.
Remove the blower drive gear assembly.
Remove the camshaft and balance shaft,
Remove the idler gear and the spacer
and dowel assembly.

Remove the pistons and connecting
rods.

Remove the main bearing caps and lift
the crankshaft out.

Remove the 2 end plates.

Pull the cylinder liners.

B. INSPECTION OF MOTOR PARTS
Inspect all parts while the motor is dis-
mantled and install new parts as required.
Clean the block thoroughly, especially the
airbox and oil passages.

C. REASSEMBLE MOTOR

1.

Installing liners, be sure liners are
washed clean, and no lubricant used
when pressing them in block. Place
liner in hole of block, care being taken
that liner is centered in hole. Next set
up puller and push liner in. Repeat this
operation until all liners are installed.

NOTE: On the engine block having the
larger bore, liners can be installed by
pushing them in with your hand.

Install the upper half of main bearings
in cylinder block.

NOTE: The upper halt is marked “up-
per” and has a continuous groove from
parting-line to parting-line. The lower
half is marked “lower” and has no
gI‘DOVE.

The rear main bearing takes all of the
thrust from crankshaft and must be in-
stalled in proper place next to flywheel.

NOTE: When looking from the rear
of the motor, the blower is ALWAYS
on the RIGHT side of the block.

The flywheel and timing gears go to the

rear of the motor. Install the crank-
shaft in the block with the flywheel
flange toward the rear. Place number
one cap on number one bearing, etc.,
until all main bearing caps have been
installed

NOTE: All caps are numbered and all
numbers must go to blower side of
motor.

Tighten all main bearing nuts, and ro-
tate the crankshaft to see that it turns
free, then install keys. Main bear-
ings need no further adjusting as
there are no shims. Never file a main
bearing cap to make it fit. If bearings
are loose, install new bearing shells.
Install piston to connecting rod.

NOTE: Connecting rods have spray
nozzle in upper end. Make sure these
orifices are open.

Install piston rings on piston. Install
number one connecting rod and piston
in number one liner. (Use piston ring
compressor.) Repeat this operation un-
til all connecting rods and pistons are in-
stalled, care being taken that the num-
bered connecting rods are placed in
their respective cylinders. Install the
upper half of bearing shell in upper half
of connecting rod and lower half of bear-
ing shell in lower half of connecting rod.
These shells are marked “upper” and
“lower.” The upper half has two holes
with a short groove at each parting
line. The lower half has no holes, but a
groove from parting-line to parting-line,
The connecting rods are also numbered;
all numbers go toward blower side of
motor. Tighten connecting rod nuts and
rotate crankshaft to see that it turns
free, lock with cotter keys.

NOTE: In tightening connecting rod
nuts, do not use a wrench over eight
inches (8”) in length as bolts are small.
There are no shims used with these
bearings. Never file a cap to fit; if bear-
Ings are loose, install new bearing shells.
Install the clyinder block end plate, front
and rear, using new end plate gasket,

NOTE: Install all capscrews in end
plates, but do not tighten them as end
plates may have to be shifted when in-
stalling camshaft and balance shaft.
Install camshaft and camshaft inter-
mediate bearing lock bolts.

NOTE: Camshaft goes to blower side
of motor, or right side.

Next install the balance shaft and gear.
Camshaft gear and balance shaft gear
must be timed. This is done by getting
the mark on camshaft gear to correspond
with mark on balance shaft gear as
shown. Install the balance and camshaft




blower drive, cover, fuel oil transfer
pump, governor weight housing, and
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water pump. Always use new gaskets
COUNTER-WEIGHTED TMING when reassembiing a motor, To install
CAMSHAFT AMD MARKS [}
TALANGE San thgs;e parts, determine the front and
: drive end of the blower. This is very
easy as blower will only go on motor
one way. The end facing the flywheel
is the drive end of blower. The blower
drive cover belongs at top and the fuel
oil transfer pump at bottom of blower on
the drive end. The governor weight
i m_ﬁmw.,, housing attaches at top and water pump
i at bottom of blower, on front end.

8. lnstall blower on cylinder block, using
new blower gasket and water pump out-
let gasket.

9. Install blower drive coupling hub. Next,

FLINHEEL install blower drive shaft, then blower
drive coupling retainer.
10. Install the oil cooler and primary flter.
[ e Be sure to use all new gaskets; also see
CRARKSHART GEATL that Neoprene water %ump inlet seal
between pump and cooler is in good con-
dition.
FIG. 2 11. Install oil pump drive sprocket, also oil
. pump, using new gaskets at all connec-
front end bearings. Install the balance tions.
weights and tighten all capscrews which 12. Install flywheel housing assembly using
hold cylinder block end plates. all new gaskets and a new oil seal.
6. Install the crankshaft gear and oil 13. Install Aywheel
slinger to crankshaft. Turn the crank- 14. Install balance weight cover using new
shait until mark on gear is pointing up. gasket,
Next, install the idler gear so that the 15. Install crankshaft front cover assembly,
mark on the idler gear corresponds with using new gasket and seal.
mark on the balance shaft gear and the 16. Install oil pan using new gasket.
other mark on the idler gear corresponds 17. Install hand hole cover plates, using
with mark on the crankshait gear as new gaskets,
shown. Next install the idler gear hub 18. Install cylinder head, cylinder head gas-
and washer; inspect to see if all the above ket and oil gaskets. (Side and end
mentioned marks correspond. If they do, pieces, cement on both sides).
the motor is in time. Next install the 19. Imstall governor control housmcr assem-
blower drive gear. bly on cylinder head.
NOTE: There is no timing of this gear, 20. Install governor control link.
Install the spacer and dowel assembly 21. Install water manifold assembly.
and tighten capscrews. 22. Install blower drive bearing oil pipe as-
7. Install all parts which drive from the sembly.
blower before installing blower on 23. Install breather pipe to governor.
motor. These parts are as follows: 24. Time injectors, equalize injectors and set

valve lash. Refer to Topics 42, 43 and
44.

14 --“HD 7”° Motor Removal and Instaliation

[T,

| It will be necessary to have the following in clean container.

J equipment, or its equivalent, on hand in order 5. At least 6 clean containers for holding
to remove the motor from the tractor. nuts, bolts, capscrews, etc.

) 1. A one ton hoist. A. REMOVAL OF ENGINE FROM TRACTOR

. 2. A ten foot length of 14" cabie or 34" 1. Disconnect battery by removing term-
chain. inal connection from battery post.
3. One motor stand or sufficient wood- 2. Loosen clamp bolts and remove pre-
j en blocks to support motor. cleaners. Fig. 1.

Feeed 4. Ample supply of cleaning fluid available NOTE: On late production models the
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FRONT FENBER

FIG. 1

pre-cleaners extend up through the
cowl, and will not have to be removed.

3. Loosen bolts at each corner of hood and
remove hood. Fig. 1,

4, Remove right and left front fenders.
Fig. 1.

5. If tractor is equipped with bumper, re-
move radiator grill by taking out 4 T-
head bolts on each side,

6. Remove pin from radiator shutter con-
trol rod,

7. Drain cooling system by opening the
two drain cocks., Fig. 2.

IWATER PUMP
DRAIN

L “|RADIATOR
R DRAIN
FIG. 2
8. Loosen upper and lower radiator hose

connections.
9. Take out 3 capscrews from each side

10.

13.

14,

15.

16.

of radiator shell and 2 capscrews hold-
ing bumper. Shell and core can now
be removed as a unit. If there is no
bumper on the tractor, the grill, radiator
shell and core can be removed in one
unit.

Shut off fuel supply under tank by turn-
ing shut-off cock handle to a vertical
position.

SEDIMENT SUMB DRAINS

T &
UEL SHUT-OFF COCK]

o
FIG. 3

Disconnect fuel pressure gauge line at
top of fuel filter, care to be taken not
to twist flexible hose. Fig. 4.

Disconnect motor oil pressure gauge
line at union at rear right side of motor.

fe

FUEL INLET LINE

FIiG, 4

Loosen and remove temperature gauge
tube at rear end of water manifold.
Disconnect fuel oil inlet line from fuel
pump. Fig. 4.

Disconnect fuel oil return line at rear
of top fuel manifold. Alsc remove clamp
bolts holding return line to rear of motor
support assembly.

Disconnect fuel inlet and retumn lines at
connections under clamp — Item 15.
These lines may now be removed. Fig. 4.
CAUTION: Do not bend these lines as
they are steel tubing and may break.
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17.
18.
i9.

20.

21.

22.

23.

24,

25,

26.
27,

Remove pins from governor and throttle
rods on left side of throttle friction disc.
Loosen hose clamps on air tube and in-
take elbow.

Remove 2 capscrews holding lower
water connection to oil cooler. Fig. 2.
Remove generator wire from outside of
voltage regulator. Fig. 5.

STARTER SWITCH
TERMINAL

FiG. 5

Remove both wires from outside starter
switch terminal. Fig. 5.

Disconnect headlight wire at fuse con-
nection under generator, taking care
that fuse is not lost.

Disconnect air heater line at check valve
underneath air heater and remove clamp
on line from gear case housing.
Remove 2 capscrews from air heater
cover and move out far enough to dis-
connect wire from bottom of coil.
Remove cotter key and pull starter rod
from pin. Fig. 5.

Engage master clutch.

Remove the two plates on spacer and
work through the two openings. Fig.

MASTER CLUTCH
NSPECTION HOLE

FIG. 6

28.

29.

30.

31,

32.

744

Remove the four spacer-to-engine cap-
screws from inside the spacer.

Remove twelve capscrews holding the
master clutch assembly to the flywheel.
Remove the 10 capscrews holding the
motor to the spacer. 6 of these can be
removed from the outside of housing
while 4 must be removed by working
through the inspection holes. (Item 28).

FIG. 7

Remove bolts from outer end of front
motor support. Raise outer end of
motor support with a bar and remove
shims. Fig. 11.

CAUTION: In rebuilding, these shims
must be installed in their original posi-
tions in order not to alter the motor
alignment.

The motor can now be removed by chain
hoist connected to hoist brackets. Fig,
8. Support weight of motor on hoist,

FIG. 8
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then slide motor forward until motor
clears clutch shaft. The motor can now
be lifted clear of the engine support and
mounted on stand or on wooden blocks.

B. INSTALLATION OF MOTOR

I

Do not attach master clutch assembly
to flywheel. Install clutch assembly on
clutch shaft.

[MASTER cLUTCH
ASSEMBLY -

FIG. 9

MASTER CLUTC
ASSEMBLY

FIG. 10

Care should be taken to see that the
slots on the throw-ocut yoke fit in place
on sliding blocks on release yoke. Be
sure the sliding blocks are placed on the
release yoke so that the flanges are to-
ward the bearing,

Install driven plate on splines of master
clutch shaft with oil slinger toward front
of tractor. Lubricate and place pilot
bearing in flywheel.

Lower motor carefully and evenly until
it is in place and clutch shaft enters pilot
bearing in flywheel.

Bolt motor to spacer with the 10 cap-
SCrews.

Install the shinmis under each side of the
motor support.
NOTE: To

inspect for the proper

amount of shims, fasten motor securely
to spacer assembly, loosen hoist, place
enough shims on each side to raise
motor " from hanging position. This
will relieve any strain from flywheel
housing.

10.

FIG. 1t

Slide master clutch assembly to the fly-
wheel and replace the 12 capscrews and
lockwashers. Be sure to draw capscrews
tight,

Reassemble tractor by following remov-
al procedure in reverse.

To adjust the clutch brake, engage clutch
and set clutch brake on shaft so that the
face of the clutch brake is 14" to 114"
from the back side of the release bear-
ing cage then tighten bolts.

Adjust master clutch. Refer to Topic 52.
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75 -- “HD 10” HMolor Removal and Installation

It will be necessary to have the following
equipment or its equivalent on hand in order
to remove the motor from the tractor.

One ton hoist.

About ten feet of ¥4” cable or a section of 34”
chain.

One motor stand or sufficient wood blocks
to support motor.

Ample supply of cleaning fluid available in
clean container.

At least 6 clean containers for holding nuts,
bolts, capscrews, etc.

A. REMOVAL OF MOTOR FROM TRACTOR
1. Disconnect ground terminal connection
from battery post.
2. Loosen clamp bolts and remove pre-
cleaners.
3. Loosen bolts-at each corner of hood and
remove hood.

HOCD

PRE-CLEANERS]

GRILL

US-CHALTERS,
FED [0 DVESEL |

FRONT FENDER

FIG. 1

4. Remove right and left hand fenders by
removing 2 bolts, and 6 capscrews.

5. Remove radiator grill by taking out four
T-holts on each side.

6. Remove pin from radiator shutter con-
trol rod.

7. Drain cooling system by opening the
two drain cocks.

8 Loosen upper and lower radiator hose
connections,

9. Take out 3 capscrews from each side of
radiator shell and 2 capscrews holding
bumper. Now bumper can be removed.
Then radiator and shell removed as a
unit.

10. Shut off fuel supply under tank by turn-
ing shut-off cock handle. Fig. 3.

11. Disconnect fuel pressure gauge line at

X_[RADIATOR
DRAIN

FIG. 2

12.

13.

top of fuel flter, care must be taken not
to twist flexible hose. Fig. 4.
Disconnect oil pressure gauge line at
union at rear right side of motor. Fig.
4.

Loosen and remove temperature gauge
tube at rear end of water manifold.
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14,
15,
16.
17,
18.
19,
20.
21.

22.

23.

24.

25.

26.
27.

RTER SWITCH
T TERMINAL :-

FIG. 5

FIG. 6

Disconnect fuel oil inlet line from trans-
fer pump. Fig. 4.

Disconnect fuel oil return line at rear
of fuel manifold. Fig. 4.

Disconnect fuel oil inlet and outlet lines
at cowl.

Remove throttle rod and fuel shut-off
rod.

Loosen hose clamps on air tube and in-
take elbow. Fig. 6

Remove 2 capscrews holding
water connection to oil cooler.
Remove generator wire from outside of
voltage regulator. Fig. 5.

Remove both wires from outside starter
switch terminal. Fig. 5.

Disconnect head light wires at fuse con-
nection underneath generator. Take
care that fuse is not lost.

Disconnect air heater line at check valve
underneath air heater. Remove clamp
on line holding ii to timing gear housing.
Remove 2 capscrews from air heater
cover and move cover out far enough
to disconnect wire from bottom of coil.
Remove cotter pin and pull yoke pin
from starter rod. Fig. 5.

Engage master clutch.

Remove clutch inspection hole cover

lower

28.

29.

30.

31.

and remove voke pin from end of clutch
control rod.

Remove nut from grease tube on top of
clutch housing and push grease tube
down into clutch compartment.
Remove air cleaner oil cups.

Remove 3 bolts from each side that hold
the cowl to the rear fender; pick ths
cowl up and set it on the top of seat
and tank,

Remove the 10 capscrews that hold the
motor to the spacer housing.

NOTE: A 9/16” box wrench can be heat-
ed and bent as shown in Fig. 7 to re-
move the 2 lower capscrews,

90 SHORT BEND

"
9/16 BOX WRENCH

FIiG. 7

32. Remove the 2 bolts from the front

33.

motor support and take out shims.
CAUTION: Save shims so they can be
replaced on the same side from which
they were removed.

Motor can now be removed by chain
hoist connected to lifter brackets. Fig.
6. Support weight of motor on hoist,
then slide motor forward far enough to
clear throwout bearing from clutch shaft.
Then motor can be lifted out and placed
on a stand or wood blocks.

B. INSTALLATION OF MOTOR

1.

Do not attach clutch assembly to fly-
wheel, Place clutch assembly on clutch
shaft,

Care should be taken to see that the
slots on the throwout yoke fit in place
on sliding blocks on release bearing car-
rier. Be sure the sliding blocks are in-
stalled on the release bearing carrier
with the flanges toward the bearing.
Place drive disc on shaft, oil slinger to-
ward motor,

Lower motor carefully and evenly into
the motor support, until there is 114"
space between the flywheel housing and
motor spacer.

Slide clutch assembly forward, install
and lock 9 capscrews holding clutch as-
sembly to flywheel. The capscrews must
be installed through the 114" opening
left between flywheel housing and motor
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to spacer assembly, loosen hoist, install
enough shims under each side to raise
front of motor 1/16” from hanging posi-
‘tion; this will relieve any strain from
fiywheel housing.

8. Bolt motor to spacer.

9. Reassemble tractor by following the re-
moval procedure in reverse,

10. To adjust the clutch brake, engage the
clutch and set clutch brake on shaft so
that the face of the clutch brake is
144”7 to 114" from back side of the re-
lease bearing cage.

"MASTER CL.UTCH
ASSEMBLY

FIG. 8

spacer.
6. Push motor back into its installed posi-

tion, line clutch shaft into pilot bearing.
7. Install under each side of the front

motor support shims that were removed.

Fig. 9,

NOTE: To inspect for the proper

amount of shims, fasten motor securely

v

CLUTCH
SHAFT |

i

FIG. 9 FIG. 10

L——)

[—
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16 --“HD 14” Molor Removal and Installation

It will be necessary to have the following
equipment or its equivalent on hand in order to
remove the motor from the tractor.

One ton hoist,

About ten feet of 14” cable or a section of
34" chain.

One motor stand or sufficient wood blocks
to support motor.

Ample supply of cleaning fluid available in
clean containers.

At least 6 clean containers for holding nuts,
bolts, capscrews, etc.

A. REMOVAL OF MOTOR FROM TRACTOR

1. Loosen clamp bolts and remove pre-
cleaners,

2. Loosen bolt and nut on each corner of
hood and remove.

3. Remove right and left front fender by
removing 4 capscrews and bolts on each
side.

4. Remove radiator grill by taking out 4
nuts on each side of radiator pushing

. /ERE-CLEANERS]

BUMPER

FRONT FENDER]

FIG. 1

T-bolts forward.

5. Remove pin from radiator shutter con-
trol at top of radiator on left side.

6. Remove bottom bafile under radiator
by taking out 2 bolts.

7. To remove bumper, take out 2 cap-
screws on each side; also 2 capscrews
on inside of radiator shell.

8. Drain radiator by opening two drain
cocks, one located under water pump
and one under lower hose connection,

WATER PUMP DRA

9.

10.

RADIATOR DRAIN

FIG. 2

Loosen top and bottom radiator hose
clamps.

Disconnect head light wire under gen-
erator at fuse connection. Be careful
that fuse is not lost.

Remove radiator shell and core as a unit,
by removing the 2 remaining capscrews

STARTER
ROD-PIN

FIG. 4
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12,
13.

14,

15.
16.
i7.
18,

19,

FUEL TNLET LINE

20.

21,

from each side of radiator shell.
Remove generator wire from outside of
generator voltage regulator. Fig. 4.
Remove the cable and wire from the
outside starter switch terminal. Fig. 4.
Disconnect air heater line at check valve
and remove clamp on line holding it to
motor.

Remove cover from air heater and dis-
connect wire from coil

Remove clamp holding wires to motor
between starter and primary oil filter.
Remove temperature gauge tube at rear
of water manifold.

Remove pin from starter rod at starter.
Fig. 4.

Shut off fuel supply under fuel tanlk.

OIL PRESSURE].
GUAGE LINE

FUEL RETURN LINE

ey

FIG. 5

Disconnect fuel pressure line at top of
filter, taking care not to damage flexible
hose.

Disconnect oil pressure gauge line, fuel
oil inlet line and fuel oil return line at
unions located at lower right front of
cowl.

B E

sMASTER CLUTCH

FIG. 6

22.
23.

24,

76A

Remove clamp holding oil pressure
gauge line to motor support.

Remove pins from rear of throttle con-
trol, also fuel and air shut off rods.
Loosen hose clamps on air intake and
remove connecting tube,.

25,
26.
27.
28.

29.
30.
31.

32.

FIG. 7

Loosen track release yoke by screwing
adjusting screw in.

Remove support rollers, by removing
the 2 capscrews.

Track will now rest on track release
housing, giving more room to work.
Remove inspection cover on each side
of rear fender by removing 2 capscrews
in each,

Remove inspection cover plates from
each side of spacer assembly. Fig. 6.
Remove lock nut from master clutch
release bearing grease tube.

Remove pin from front end of master
clutch rod.

Remove 9 capscrews holding motor to
spacer assembly. These are located in-

FIG. 8
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33.

34.

35.

36.

side of spacer assembly and have to be
removed through clutch inspection
holes.

Remove 2 front motor support bolts
and be sure to keep shims on respective
sides.

Remove elbow on lower end of oil cooler
by removing 2 capscrews.

The motor can now be removed from
tractor by using chain hoist.

NOTE: Use chain or 14" cable through
engine hoist brackets.

Take weight of motor on chain hoist
and push motor forward until throwout
bearing clears the end of clutch shaft.
Lift motor out.

B. INSTALLATION OF MOTOR

1

Place clutch sleeves and release bear-
ing carrier on clutch shaft. Install master
clutch on flywheel with the drive disc
oil slinger toward the front.

Place motor in frame by lowering evenly
until clutch driven disc will start over
end of clutch shaft, Push motor back,
making sure that the splines in clutch
drive dlsc assembly mate with splines
on clutch shaft.

Install 9 capscrews holding motor to
spacer assembly.

Install under each motor support, shims
that were removed.

NOTE: To inspect for the proper thick-
ness of shims, when installing motor,
fasten motor securely to spacer assem-
bly, loosen hoist, place enough shims on
each side to raise motor +”. This will
relieve any strain from flywheel hous-
ing.

5. In%tall the 3 link pins in the clutch sleeve
and connecting links.

6. Adjust clutch brake on shaft 1-1/16” to
124" from release bearing cage, after
clutch is properly adjusted and engaged.

7. From this point on, reverse dismantling
procedure,

Alternate method:

NOTE: The complete master clutch can
be installed on the clutch shaft before the
motor is lowered into place. The motor is
then set into place and bolted to the
spacer. Push the clutch assembly against
the flywheel and install the 9 capscrews that
hold the clutch to the flywheel. It may be
necessary to move the clutch up and down
to get the holes in the clutch, to line up
with those in the flywheel. When tighten-
ing the capscrews be sure the clutch } is not

cocked” on the flywheel. By turning the
motor over by hand each capscrew can be
tightened in front of the inspection hole in
the spacer housing.

. 1
[——
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77 -- Unit Injector

IDENTIFICATION OF INJECTORS

The injectors used in the HD7, HID10 and
HD 14 tractors can be identified either by the
letter “A” stamped on the injector body, or by
the number “60” stamped on a “BLUE" metal
tag pressed into the injector body. Also make

FOLLOWER GUIDE

RETURN SPRING

FOLLOWER PIN

FOLLOWER STOP

GEAR

SPACER
SEAL RING
NUT i

UPPER HELIX ﬁ

METERING RECESS

FOLLOWER

sure the end of the spray tip is marked “6-.006-
155" or “6-.006-155-07,

Installation of any injector assembly other
than the ones described above will result in
serious damage to the engine.

FILTER CAP

FILTER SPRING

GASKET

)}
gr) FILTER ASSEMBLY

BODY

o
A ey

CONTROL RACK

FUEL CAVITY

PLUNGER

UPPER PORT | , / SPILL DEFLECTOR
H b
BUSHING —————\\\ < g; o LOWER HELIX
- r
FLAT CHECK VALVE SEAT<| z LOWER PORT
N
SPHERICAL CHECK FLAT CHECK VALVE

VALVE SEAT =

SPHERICAL CHECK VALVE

CHECK WVALVE STOP

SPRAY TIP -

CHECK VALVE SPRING

FIG. 1
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FIG. 2

DESCRIPTION—The cross section of the
Model 71 Injector, illustrated in Fig. 1 shows
the fuel injector parts. Fuel oil is supplied to
the injector at a pressure between 25-65 pounds
per square inch and enters the steel body at
the top through the filter. After passing
through the fine-grained filter element in the
inlet passage, the fuel oil fills the annular sup-
ply chamber between the bushing and the spill
deflector. The plunger operates up and down
in this bushing, the bore of which is connected
to the fuel supply in the annular chamber by
two funnel-shaped ports.

The motion of the injector rocker arm is
transmitted to the plunger by the follower
which bears against the return spring. In addi-
tion to this reciprocating motion, the plunger
can be rotated, in operation, around its axis
by the gear, which is in mesh with the control
rack. An upper helix and lower cut-off are
machined into the lower end of the plunger
for metering purposes. The relation of this
helix and cut-off to the two ports changes with
the rotation of the plunger. As the plunger
moves downward, the fuel oil in the high-pres-
sure cylinder or bushing is first displaced

through the ports and back into the supply
chamber until the lower edge of the plunger
closes the lower port. The fuel oil is then forced
upward through the center passage in the
plunger into the recess between the upper helix
and the lower cut-off from which it can still
flow back into the supply chamber until the
helix closes the upper port. When the upper
port closes, injection starts and continues until
the plunger moves down and uncovers the low-
er port at the lower helix, which is the end of
injection period. When the lower helix uncov-
ers the lower port, the pressure is released
through the center passage in the plunger into
the recess of the helix and out through the
lower port into the supply chamber. The rota-
tion of the plunger, by changing the position of
the helix, retards or advances the closing of the
ports and the beginning and ending of the in-
jection period, at the same time increasing or
decreasing the desired amount of fuel which
remains under the plunger for injection into
the cylinder.

Fig. 2 shows the various plunger positions
from FULL INJECTION to NO INJEC-
TION. With the control rack pushed IN com-
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pletely (full injection), the upper port is closed
shortly after the lower port has been covered,
thus producing a full effective stroke and max-
imum injection. With the control rack pulled
OUT completely (no injection), the upper
port is not closed by the helix until after the
lower port is uncovered. Consequently, with
the control rack in this position, all of the fuel
charge is forced back into the supply chamber,
and no injection of fuel takes place. From this
NO INJECTION position to FULL INJEC-
TION position (full rack movement) the con-
tour of the helix advances the closing of the
ports and the beginning of injection.

Fig. 2 shows four positions for the down-
ward travel of the plunger. On the downward
travel of the plunger, the metered amount of
fuel is forced through the center passage of the
valve assembly, past the flat check wvalve,
shown in Fig. 1, and against the spherical
check valve. When sufficient fuel pressure is
built up, the spherical check valve is lifted off
its seat and the fuel is forced through 6 small
orifices in the spray tip and atomized in the
combustion chamber. The check valve pre-
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vents air leakage from the combustion cham-
ber into the fuel system in case the valve is
accidentally held open by a small particie of
dirt, thus allowing the injector to continue to
operate until the particle works through the
valve, On the return upward movement of the
plunger, the high-pressure cylinder is again
filled with fuel oil through the ports. The con-
stant circulation of fresh, cool fuel through the
injectors, which renews the fuel supply in the
chamber, helps to maintain even operating
temperature of the injectors, and also effec-
tively removes all traces of air which might
otherwise accumulate in the system and inter-
fere with the accurate metering of the fuel.
NO VENTING OF THE FUEL LINES OR
INJECTORS IS REQUIRED AT ANY
TIME, EVEN WHEN STARTING FROM
“EMPTY")

The fuel injector outlet opening, which re-
turns the excess fuel oil supplied by the fuel
pump, is directly adjacent to the inlet opening,
and is protected against dirt or other foreign
matter by a fine-grained filter element, exactly
like the one on the inlet side.

AN
-t

EXPLODED VIEW OF INJECTOR AND CONTROL RACK

FIG. 3
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A. REMOVAL OF INJECTOR FROM HEAD

CAUTION: Cleanliness must be main-
tained at all times during the dismantling
and assembling of the injector.

1. Remove hood from tractor.

2. Thoroughly clean cylinder head cover
before removing. Remove cylinder head
cover.

3. Disconnect fuel lines at injector
and cylinder head fittings, placing them
in a clean pan,

4. Place injector shipping caps on fuel
openings in order to prevent any dirt
from entering.

5. Turn engine over until rocker arms at
cylinder from which the injector is to he
removed are free (valves closed) and
injector is at its highest point. Other-
wise an undue strain will be put on push
rods when rocker arm assembly is laid
back out of the way.

6. Remove the 2 capscrews holding the

rocker arm shaft brackets to cylinder
head and fold back the rocker arms,
rocker arm shaift and rocker arm shaft
brackets.
CAUTION: In laying the assembly
back, care must be exercised to prevent
bending a push rod. Liit up on entire
assembly to compress the springs on
lower end of push rods to allow assembly
to be laid back properly.

7. Remove the injector hold down nut and
clamp.

8. Pry injector from it’s seat by means of
the injector puller tool

éECTOR
ASSEMBLY

iM

FIG. 5

9. Lift injector from seat at the same time
disengaging the control rack linkage.

10. Replace cylinder cover to prevent any
dirt entering the motor.

B. DISMANTLING THE INJECTOR

Before attempting to do any work on the
injectors, it is very necessary that certain
preparation be made. BE SURE to have a
clean place to work. Have 2 small pans of
clean fuel oil. As the injector is dismantled
insert each part in the clean pans of fuel.
Dismantle the injector as follows:

1. Support the injector right side up in a
vise with the fixture as shown in Fig, 7
and loosen (not remove) the 2 fuel con-
nections.

INJECTOR

INJECTOR HOLDING
FIXTURE

FiG. 7

2. Insert the tool beneath the spring as
shown in Fig. 8 and raise spring away
from follower stop; compress the spring

[—
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9.
10.

NOTE: Should more.than one injector.be

HOLDING FIXTURE

FIG. 8

and withdraw the follower stop.
Remove the plunger, follower guide, and
follower pin from the injector body. Re-
move the follower pin from the follower
guide and separate the parts.

Invert the injector in holding fixture.
Clamp in vise and loosen (not remove)
nut with special wrench as shown in
Fig. 9.

INJECTOR NUT
-

e FIT BEMOVING 1001

>
Mgcror

FIG. 9

Holding the injector in an inverted posi-
tion, unscrew nut and life away from the
injector body, being careful not to dis-
lodge the spray tip and the other small
parts resting on the end of the plunger
bushing.

Carefully lift the spray tip, spherical
check wvalve, spherical valve spring,
spring stop, flat check valve, check valve
seat, and spherical valve seat away from
the plunger bushing.

Jar the spill deflector from the nut,
Jar the spacer and gear from the in-
pector body.

Pull the rack from the injector body.
Remove the 2 fuel connections, 2 filters,
and the 2 springs from the injector body.

dismantled BE SURE that all parts for each
injector are kept together.

. INSPECTION

Many of the close fittings parts in the in-
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FILTER CAPS (B)

FILTERS (C) 3‘:

BOTTOM SIDE

INJECTOR BODY (A)

FIG. 11

jector are very carefiilly lapped. If any-of the
internal working parts of the injector be-
come scored these parts are unfit for further
use and new parts must be installed.
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CLEANING BRUSHES
FEELER GAUGE

SPRAY TIP HOLE

CLEANER
TQOL STONE SPRAY TIP REAMER

TIMING GAUGE

FIG. 12
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FIG. 14

After the injector has been disassembled
all parts must be carefully protected from
dirt and stored so that parts will not be mis-
placed until used. Note the caution on
cleanliness at the beginning of this section.
Having cleaned all parts thoroughly ex-
amine all mating parts for free movement
then clean the injector tips as shown in
Figs. 13 and 14.

D. INJECTOR TIP AND VALVE ASSEMBLY
Effective on engine serial Nos, 371429,
4716652 and 67120871, a new spray tip and
flat check valve assembly are used in the
injectors. These injectors can be identified

by the letter “O” stamped on the end of
spray tip.

FIRST TYPE
SPHERICAL b 554—
S f—15/32
N O Do —
o
VALVE AND SEAT Z;PRING STOP-l TIP

f l%:’ DISCONTINUED

SECOND TYPE
FLAT =393

- # 17/64te
I= Dol <

Z‘Si’RING .S':’!'Ol‘“X TP

VALVE AND SEAT

FIG. 15

1. The 2nd type parts as shown cannot be
used in injectors built previous to this
change, unless all the new parts as
listed in the parts book supplement are
used, This spray tip and valve assembly
service unit is carried under part No.
5227324. The 1st type parts are still
serviced separately for the first type in-
jectors.

2. The 2nd type injector check valve, as
shown in Fig. 15, has a flat surface
conttact with the double check valve seat,
whereas the former valve, as shown, 1st
type, was spherical and seated accord-
ingly. The 2nd type valve may require
occasional lapping, and this lapping can
be accomplished in the field success-
fully; whereas the spherical check valve
could not.

3. Because of its size, the 2nd type injec-
tor check valve requires extreme care
in servicing, When lapping the check
valve, a perfectly flat surface is neces-
sary. Either a lapping block or a piece
of first grade plate glass at least four
inches long may be used.

NOTE: In lapping the check walve,
Carborundum H-40 lapping cream, or
equivalent, should be used with either
the lapping block or the piece of plate
glass.

4, The following steps must be followed
for the correct lapping of the injector
check valve:

a. Put a small spot of cream on the lap-
ping block.

b. With check valve held between the
thumb and the middle finger, apply
a light pressure on the check valve
while drawing the check valve across
the lapping block in a straight line.

c. After each stroke, thoroughly clean
the valve with fuel oil, dry and in-
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spect by holding to the light to ob-
serve differences of light reflection as
an indication of valve flatness.

d. If valve is perfectly flat, it will pre-
sent a uniform appearance when held
to the light and rotated.

The surface of the check valve seat
must be lapped as carefully as the check
valve, This is done in the same manner,
using the same lapping block and cream.
The second type injector has all of the
same operating characteristics as the in-
jector equipped with the spherical valve
except when the new injector is tested
by “popping the injector” it will not
make the chirping sound.

E. ASSEMBLING THE INJECTOR

Before starting to assemble an injector, it
is necessary to have an extremely clean
work bench on which to work and store the
parts. Care must be taken when assembling,
to place the various parts in their proper
relative position. The accompanying figures
should be thoroughly studied before at-
tempting the assembly.

1.

To assemble filter, hold the injector
body Fig. 11 right side up, place one of
filters in each of the fuel cavities in the
top of the injector body. When assem-
blying the filters always have the washer
at the bottom as shown in Fig, 11,
Whenever the injector is dismantled in-
stall new filters. Place a spring above
each filter, a copper gasket up against
the shoulder of each filter cap, lubricate
the threads and tighten the filter caps
in place in the injector body. Whenever
a hlter cap is removed from the injector
bedy use a new copper gasket under
each cap.

Rack and gear assembly. Note that two
of the teeth of the injector rack have a
drill spot mark on the one end; also one
tooth of the mating gear is similarly
marked. When the rack and gear are
assembled, the marked tooth of the gear
engages between the two marked teeth
on the rack. This relation of rack and
gear must be maintained for proper tim-
ing of the injector.

Hold the injector body bottom end up
and slide the rack through the I} inch
(approx.) hole in the body so the two
marked teeth can be observed when
looking from the bottom into the bore
of the gear. See Fig. 10. The injector
rack can be placed in the injector body
in only one position and have the teeth
marks show in the opening of the gear.
Now, holding the rack in position so
the teeth marks show, slide the gear into
the proper engagement with the rack.

5. Slide spacer down on top of gear. Slide

10.

11.
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plunger bushing down onto spacer with
locating pin in bushing guided into slot
of injector body.

NOTE: The flat check valve seat and
spherical check wvalve seat should be
lapped on both sides (Fig. 16) before
being put into the injector assembly.
Also the flat side of the injector tip and
the end of the plunger bushing that butts
up to the flat check valve seat must be
lapped.

FIG. 16

Slide rubber seal ring down over threads
to shoulder of injector body. Slide the
spill deflector down over the plunger
bushing,

Place flat check valve seat flat down on
clean piece of paper, place flat check
valve on seat and spherical check valve
seat cupped side down over check valve.
Note that one surface of the check valve
seat is cupped for the check valve and
the other surface has a small conical seat
at the center for the spherical vaive.
Holding the spray tip point down, place
the check valve stop, (small end down},
into the injector tip. Place spring over
end of stop and drop spherical check
valve down into spring with the spher-
tcal end up.

Hold injector body in the vise bottom
end up, then centrally place the check
valve assembly on the end of the plunger
bushing and place the tip assembly and
spherical seat down on the top of the
check valve assembly.

Lubricate the threads on the nut; put
a piece of 14" or " copper tubing
through the hole in the nut. Place the
copper tubing over the end of the in-
jector tip and slide the injector nut down
into place.

Screw the nut in place BY HAND and
at the same time move the copper tub-
ing up and down and around in a circle
so the spherical valve assembly will fit
into the injector nut correctly, As long
as the injector tip will move up and
down do not put a wrench on the nut.
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12.

13.

14,

15.

When everything is in place the injector
nut will hold the tip assembly down firm
when tightened by hand.

Tighten the injector nut with special
wrench. Fig. 9.

Plunger and Follower Assembly: Insert
the plunger large end up into follower
guide. Insert follower, large end up into
follower guide. Slide follower pin
through hole in {ollower guide and fol-
lower; drop this assembly through fol-
lower spring so head of follower seats in-
to counterbored head of follower guide.
Invert the position of the injector in the
vise (right side up). Hold the control

FOLLOWER (T} ]—
!
I

;

i

PLUNGER (F)

o | | % FOLLOWER GUIDE (1)
/ 3
LOCK PIN {AX}) | "q\

FOLLOWER STOP (BX)

% FOLLOWER SPRING (1)

COMTROL RALCK (L}

FIG. 17

rack in; slide the plunger assembly in
top of injector body, so the flat side of
the plunger will engage the flattened
side of gear.

Align holes in the follower guide and
injector body for the follower stop be-
neath the return spring, then insert
slotted wedged end of injector spring
lifter tool beneath the spring end, push
down on top of the follower and insert
the follower stop pin. Fig. 8 When the
injector spring lifter tool is removed, the
spring will hold the follower stop in
place,

NOTE: Try injector rack; if it works hard
the injector must be dismantled and the
parts inspected for burrs,

F. TESTING INJECTOR

1.

After an injector has been rebuilt it
should be tested before it is installed in
the engine. This test is known as “Pop-
ping the Injector,” and is accomplished

with tool as shown in Fig. 18.

.- IMJECTOR

USE SHIELD ARQUND TP
WHEN POPPING INJECTOR

FIG. 18

2. To test you may also try depressing the

3.

plunger follower with the thumbs and
fore fingers in order to find out if there
is any sticking or binding which can be
more easily detected than if a tool were
used.
If plunger follower and spray tip are in
good working order, the failure of an
injector may be due to one or both of
two causes.

a. Clogged fuel passages in spray tip.

b. Inoperative spherical valve.
Place injector in test fixture as shown
and by means of an oil can, introduce
fuel into one of the injector openings
until fuel flows from the other opening.
Set a beaker under and surrounding in-
jector spray tip so fuel injected from tip
hits inside of beaker.
CAUTION : Always use beaker and keep
hands away from spray tip when “pop-
ping” injector; otherwise the fuel from
spray tip will penetrate the skin and may
cause blood poisoning.
To determine if all six holes in tip are
open, take a piece of paper and roll it
similar to a 2” mailing tube and place
over spray tip; press the handle down
on plunger follower with a quick mo-
tion after which withdraw paper roll

[A—



and count the spots on the paper.

If the check valve opening pressure is
satisfactory, considerable downward
pressure will be required on the fixture
handle to open the check valve and dis-
charge the fuel through the six holes.
If considerable pressure is not required
on the fixture handle to open the check
valve so the fuel is discharged in a fog
from the spray tip, the valve opening
pressure is too low.

To test for a check valve leak, wipe or
blow all fuel from spray tip and press
down firmly on fixture handle to the
point where check valve is about to
open. (Do not force valve open). Con-
tinue to hold handle down against check
valve pressure and observe whether or
not dribble of fuel occurs at spray tip.
If dribble occurs, check valve is not seat-
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ing properly. If the injector does not
pass the above three tests satisfactory,
it should be disassembled, carefully and
thoroughly cleaned and new parts in-
stalled for any worn or corroded parts.

. INSTALLING THE INJECTOR
1. The injector is installed in the cylinder

head by reversing the sequence of op-
erations for removal. A dowel provided
on the injector body registers with a
hole in the cylinder head so the injector
can be located in only one position. After
locating the injector tighten in place
with the hold-down clamp and nut and
attach fuel lines to injector and fuel con-
nections,

Every time an injector is removed from
the engine it must be timed and equal-
ized. See Topics 42 and 43.

18 - Cylinder Head

EXPLODED VIEW OF
ASSEMBLY

CYLINDER HEAD .. | T

FIG. 1

FIG. 2



78A

DESCRIPTION — The cylinder head is a
one-piece casting which can be removed from
the engine as an assembly containing cam fol-
lowers, guides, rocker arms and valves. The
head is securely held to the cylinder block by
heat-treated alloy steel studs.

Located in the head are two exhaust valves,
a fuel injector, and three rocker arms, for each
cylinder. The middle rocker arm operates the
injector plunger; the other two operate the
exhaust valves.

Hardened exhaust valve seats are expanded
into the cylinder head. These seats furnish
accurate seating of the valves under varying
conditions of temperature, and materially pro-
long the life of the cylinder head. The hard-
ened seats are accurately ground to very close
limits and their freedom from warpage, under
ordinary working conditions, reduces valve
grinding to a minimum.

To insure efficient cooling, each fuel injector
is inserted into a thin-walled copper tube pass-
ing through the water space in cylinder head.
The lower end of the copper tube is pressed
into the cylinder head and spun over; the upper
end is flanged and sealed with a Neoprene seal.
The spun-over lower end and sealed upper end,
prevent any water leaks around the copper
tube.

Two exhaust passages from each cylinder
lead through a single port to the exhaust mani-
fold. The exhaust passages, exhaust valve seats,
and injector tubes are completely surrounded
by cooling water.

To seal compression, a flat laminated gasket
composed of steel sheets is provided between
the cylinder head and top of cylinder block.
A cork gasket around outer rim of head seals
against oil leaks.

T he top of the cylinder head is completely
enclosed by an easily removable pressed steel
valve rocker cover, which is held in place by
screws fitted with hand knobs. The cover is
sealed against leakage by a gasket which is
held in place by a retainer and flanged edge
of the cover,

A. REMOVAL OF CYLINDER HEAD

1. Loosen clamp nut and precleaner.

2. Remove hood by loosening a bolt at
each corner.

3. Wash all dirt from top of motor.

4. Drain cooling system by opening pet-
cock at lower side of water pump.

5. Remove 2 capscrews and separate water
by-pass pipe from bottom of thermostat
housing at front end of water manifold.

6. Loosen hose clamps on top radiator
hose.

7. Loosen and remove water temperature
fitting from rear end of water manifold.

8. Remove valve cover.

9. Remove 2 screws that hold breather pipe
to governor control housing.

GRILL

BUMPER

PRE-CLEANERS]

k1S tAAIMERS

RADIATOR
DRAIN

FIG,. 4
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10. Remove 4 capscrews from governor con-
trol housing cover, and remove cover
and gasket,

11. Detach governor control rack link from
governor and control rack shaft; remove
link.

12. Remove 2 capscrews which attach gov-
ernor control housing to cylinder head.

FiG. 7

13. Remove 2 pins in throttle control and
shut off lever. Remove governor con-
trol housing assembly.

14. Loosen fuel line connections at return
fuel manifold on the cylinder head.

15. Disconnect fuel line from pump to filter

788

at filter—remove filter bowl and take
out two capscrews holding filter bracket
te head.

16. Remove the front injector control tube
bracket and remove the control rack.

17. Remove all injector fuel lines. Injector
fuel opening should be protected with
shipping caps after disconnecting the
fuel lines.

18. Remove 2 capscrews at each end of
cylinder head that secure cylinder head
lifting brackets to the flywheel housing
and balance weight covers.

19, I.cosen hose clamps on hose connecting
air intake pipe and intake elbow.

20. Remove intake elbow by taking out 4
capscrews, which hold it to blower hous-
ing.

21. Remove pins from rear ends of governor
and throttle control rods.

22. Remove the nuts from the cylinder head
studs and, by means of the lifting
brackets remove the cylinder head.

FIG. 8

FUEL BJECTOR
ROCKER AW

EXHAUST VALVE

ROCKER ARMS
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T PUEL CONNECTORS

o .

LIFNNG
BRACKET

CYLINDER
HEAD

TER OFENING TG EXHAUST PORY EXHAUST VALVES
MANITOLD AHD SPRINGS

FiGg. 9

B. INSTALLING CYLINDER HEAD

Before replacing cylinder head, clean tops

of pistons and inspect the cylinder head

gasket. If the gasket is damaged install a

new gasket,

1. Remove the old cork oil seal gasket from
the top of the cylinder block, clean the
surface well and install a new gasket;
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use shellac on both sides of gasket.
Wipe upper surface of cylinder block
clean and install cylinder head gasket.
The gasket surface next to cylinder head
is marked “Top;” also the bead around
openings for combustion chambers is
toward the cylinder head.

Wipe under side of cylinder head clean,
and by means of the lifting brackets, set
cylinder head in place on block.
Loosen capscrews that attach lifting
brackets to cylinder head so brackets
can shift; starting from the center of
the cylinder head and working toward
each end, tighten all cylinder head stud
nut as tight as possible with an 18"
wrench. If torque wrench is used see
Topic 68.

Replace and tighten the 2 capscrews at
each end of cylinder head and attach
lifting brackets to flywheel housing and
balance weight cover. Tighten the 2
screws that attach lifting brackets to
cylinder head. Be sure gaskets are in
place.

From this point on, reverse dismantling
procedure. See instructions, Topics 42
and 43, for injector timing and balanc-
ing; also Topic 44 for valve lash instruc-
tions.

NOTE: Before replacing valve cover, start
the motor and run motor at half speed.
Inspect all fuel connections for leaks.
Be sure that valve cover makes air tight
joint at cylinder head and is tightened down
evenly.

C. CYLINDER HEAD REPAIRS

1.

2.

Dismantle engine as outlined in Topic
78A.
Remove the two cap screws holding the
rocker arm brackets to the cylinder head
and remove the brackets from the shaft.
Slide the shaft from the rocker arms,
and fold the arms back.
CAUTION: When removing the rocker
arm shaft, fold back the three rocker
arms and shaft just far enough so shaft
can be pulled endwise. DO NOT
FORCE THE ROCKER ARMS BACK
WITH SHAFT IN PLACE AND IM-
POSE A LOAD ON THE ROCKER
ARM PUSH ROD.
Remove Injectors:
NOTE: Removal of injectors is unneces-
sary unless work is to be done on the
cylinder head. IF INJECTORS ARE
REMOVED, PROTECT THE SPRAY
TIPS FROM DAMAGE. Remove in-
jectors as follows:
a. Remove the injector hold-down nut
and clamp,
b. Using special tool, pry the injectors
straight up and remove. After remov-

ing the injectors, wash the outside
exposed portion in clean fuel and
blow off with compressed air.

If injectors are to be left out of the
engine any length of time, they should
be filled with a 50-30 mixture of min-
eral seal oil and kerosene and packed
in the air tight containers the new
ones came in. Test pop each injector
as described in Topic 77E before in-
stalling the injector in the engine.

4. Remove nuts from cylinder head studs

and by means of lifter brackets remove
the cylinder head.

D. REMOVAL OF EXHAUST VALVES

Place the clyinder head on the work

FIG. 11
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bench right side up, with the valve heads
resting on a 2” thick block of wood, and
release the valve spring by removing the
tapered seat lock with special tool
shown in Fig. 10. The 2” thick block is
used to protect the valve followers which
project through the lower side of the
cylinder head.

2. Turn the cylinder head over and with-
draw the valves from the bottom.

E. NEW EXHAUST VALVE SPRING, SPRING

SEAT, AND SPRING CAP

Effective with Engine Serial Nos. 3714457,
4716024, and 6712481, the subject new parts
which formerly were used only on high and
medium high output engines were incorporated
in all other 3, 4, 6-71 engines, replacing the
parts formerly specified.

The new exhaust valve parts, as they
apply to the 3, 4, 6-71 engines, provide
an anti-spin feature which prevents the
valve from turning or spinning when en-
gine is operated at higher speeds.

2. In line with the valve spring and parts
change on the 3, 4, 6-71 engines, the cyl-
inder heads for these engines have been
revised to add 1g” drilled holes as requir-

Spring practically
feather edge after
grindin

End of gpring cut
off to provide
square shoulder

OLD STYLE SPRING

HEW STYLE SPRING

{End View) {End View)
]
@ -
OLD CAP NEW CAP
L, :t_:,%'
QLD SEAT REW SEAT

[ L L

PLAN VIEW OF CYLINDER HEAD

AT INJECTOR AMD VALVE HOLES.
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ed for seating the pin which is part of
the new valve seat assembly. See sketch,
Fig. 12, showing section of cylinder
heads where the 14" drilled holes were
added.

3. The new valve spring is identical with
former spring except that it has the
tapered ends cut back from end coils to
give a 14" step for locking in the new cap
and new seat assembly. The new seat
assembly provides for a locking pin
which fits into the hole drilled in the cyl-
inder head as mentioned in preceding
paragraph. See Fig. 12 for details of old
and new valve parts.

REWORK INSTRUCTIONS :
{a) If the new capdoeg not rest fiat on the end
coil when wuzed with the old style spring, the
raised portiom should be ground off, as shown in
following sketch:

Grind this
surface flat

HEU CAP

{v} If cylinder block does mot contain the 1/a"
hole, or the oldstyle valve spring does not rest
flat on the seat, the pin inthe late type geat may
be ground off, as shown in the following sKetch:

L g orima o

NEW _SEAT

FIG, 12

FIG. 13

4. INTERCHANGEABILITY

a. Valve Spring. The new spring may be
used with either old or new correlated
parts.

b. New Valve Spring Cap. The new cap
may be used on engines with old style
spring. However, care should be taken
that the cap rests flat on the end coil of
spring. If a rocking condition exists
follow rework instructions shown in
Fig. 13.

¢. New Valve Spring Seat. The new seat
is only released for the 3, 4, 6-71 en-
gines and can only be used on those
engines with cylinder heads that include
the 34" drilled hole for seating the pin,
unless the pin on the new seat is ground
off, as shown in rework instructions,
Fig. 13.

5. PARTS NOTE:

Both old and new valve spring seats will be
available for service, and replacement orders
should specify the old or new part numbers
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indicated in parts list below. However, in the
case of valve spring and cap, only new numbers
will be available for service replacement. Parts
books should be marked for reference purposes.

6. IDENTIFICATION:

The new spring may be identified by the
square cutoff at the end coils. The new seat
bas a pin and the cap has a step added to pre-
vent spring from turning.

PARTS LIST
Old New Part Name
Part No. Part No.
5150289 5155209 Valve Spring
5150291 5155210 Valve Spring Cap
5150282 Same  Valve Spring Seat

5155207 Valve Spring Seat

F. REMOVE AND INSTALL VALVYE GUIDES
The valve stem diameter is from .3425"” to
.3414" and the clearance of the stem in the
guide should be from .001” to .002”. If this
clearance is greater than .005” the guide
should be replaced.

1.

2.

VALVE GUIDE S
MOVING TO0L -

VALVE GUIDE

N - CYLINDER: MEAD

FIG. 14

Drive valve guide out from top with
special driver shown in ¥ig. 14.

To install valve guide, drive in from bot-
tom of cylinder head with driver and
then ream with special reamers shown
in Fig. 15.

G. REMOVE AND REPLACE VALVE SEAT
INSERTS

1.

With cylinder head removed, wash in
clean fuel oil and dry with compressed
air,

Lay cylinder head on bench and insert
the collet inside of the valve; insert so

VALVE GUIDE REAMER

CYLINDER HEAD

FIG. 15

that lip at bottom of coliet flange is flush
with bottom side of valve insert. While
holding collet in this position, expand
same by turning nut at top of tool. Be
sure that flange of collet is firmly en-
tered just below valve insert.

Slide tool body over top of collet with
Allen screw of body in line with slot
below threads on collet. Turn Allen
screw IN to engage slot and lock screw
on collet relative to body.

. Put thrust bearing over top of coliet

and on top of body.

Start screw thread of tool head onto
collet and continue to turn until valve
insert is pulled from cylinder head.
NOTE: Particular care must be exer-
cised when replacing valve seat inserts.
The inserts are installed into the cylin-
der head with drive-shrink fit. and must

FIiG. 16
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be started in place true with counter-
bore in head.

6. See that cylinder head is perfectly clean,
particularly the counterbore for inserts.

7. Immerse cylinder head for 30 minutes
in water at temperature of 180 to 200
degrees F,

8. Cool inserts on dry ice for 45 minutes.

9. Place cylinder head bottom-side-up on
bench, blow out counterbore for inserts
with air, and lay one insert at each insert
counterbore~—valve side up.

WALVE {NSERT
LYLINDER HEAD  INSTALLING TOOL

VALVL
INSERT

FIG. 17

10. Using special locating and driving tool,
shown in Fig. 17, insert pilot end of
driver into valve guide and drive insert
down tight into counterbore.

This operation must be done quickly,
while the valve seat inserts are cold.

11. Inspect valve seat for concentricity with
valve guide and, if necessary, recondi-
tion seats as directed.

H. RECONDITIONING VALVES AND VALVE

SEATS

Before either a new or used valve is in-
stalled, the seat in the cylinder head for the
valve should be examined for proper valve
seating. Furthermore, if valve once used is
to be installed again, the valve stem should
be cleaned, and the seat reground to the
recommended angle of 45 degrees. The
valve guide should be thoroughly cleaned
with reamer recommended in conjunction
with other Diesel Engine tools. If bore in
valve guide is worn oblong, or if valve heads
are warped relative to the stem, new parts
should be installed. The width of the valve
seats in the cylinder head is 5/64”, When
new valve inserts are installed, or old in-
serts refaced, the work must be done with
a grinding wheel. The ordinary method of
reaming valve seats is ineffective for this
operation because of the very hard valve
insert material.

The complete equipment for valve seat
grinding should include:

1. Eccentric valve seat grinder.

2. Dial gauge.

78H

FIG. 19

3. Pilot.

4. 45 deg. grinding wheel.

5. 70 deg. grinding wheel.

The 45 deg. grinding wheel is used for re-
facing the valve seats, and the 70 deg. wheel
is used for narrowing the seats to the stand-
ard 5/64” width. After the valve seats
have been dressed with the grinding wheel,
the dial gauge, shown in Fig. 19, is used to
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YALVE GRINDING TOOL

CYLINDER HEAD

FIG. 20

check the concentricity of the valve seats
relative to the valve guides.

After the valve seats have been ground with
tool shown in Fig. 18, the valves should be
put in place and lapped to perfect seats in
the regular manner, as shown in Fig. 20.
After lapping, contact between valves and
seats may be checked by wiping a thin film
of Prussian blue on the valve seats, setting
valves in place, and bouncing valve on seat.
REMOVAL OF CAM FOLLOWERS AND PUSH
RODS

The cam followers may be removed from
either the top or bottom of the cylinder
head. When they are removed from the
bottom, the cylinder head must first be re-
moved from the motor, and when they are
removed from the top, the cylinder head
need not be removed. If, for any reason,
the cylinder head is off the engine, the cam

CYLINDER BEAD

CAM FOLUOWER

T ASIENELY

CAM FOLLGWER
5 et

" GUIDE RLIAINER

A

éé"?ﬁ‘.’“‘"””’*”@ g’/ P

followers can best be removed from the bot-

tom of the head as shown in Fig. 21.

1. TO REMOVE THE CAM FOLLOW-
ERS AND PUSH RODS FROM THE
LOWER SIDE OF THE CYLINDER
HEAD:

a. Cylinder head removed.

b. Remove the rocker arms by loosen-
ing lock nuts and unscrewing from
push rods.

c. Lay the cylinder head edgewise on
the bench, as shown in Fig. 21, and

remove the 2 screws “A” that attach
the cam follower guides to cylinder

head and remove guides.

d. Pull the cam followers, retainer
springs, spring retainers and push
rods as an assembly from lower side
of cylinder head.

The valve follower retainer spring lock

wires, shown in Fig, 22, still remain in the

cylinder head. If the head is to be changed,
these springs must be removed; if not, they
may be left in place.

It may be desirable, at times, to change a

push rod without removing the cylinder

head.

2. TO REMOVE CAM FOLLOWERS
AND PUSH RODS FROM UPPER
SIDE OF CYLINDER HEAD:

To use the tool illustrated in Fig. 22 re-

PUsH ROD
SPEGAL 1000

=

FIG. 23

vvvvv
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move the rocker arm, insert the special tool
between the upper surface of the cam fol-
lower retainer spring and the lock nut on
the push rod, then screw the nut down to
compress the spring. With the spring com-
pressed, use a screw driver and dislodge the
lock wire from the groove in the cylinder
head. With lock wire dislodged, the push
rod may be removed. Cam follower may
now be pulled out of cylinder head.
INSPECTION OF CAM FOLLOWER

" ASSEMBLY

After the cam followers have been removed
they should be cleaned in fuel oil, blown off

BRACKET
BOLT

PUSH ROD
ROCKER ARM
SHAFT BRACKEY

PUSH ROD LOCK WIRE

SPRING RETAINER
CAM FOLLOWER
RETAINER SPRING

CAM ROLLER

FIG. 24

with dry compressed air, and inspected be-
fore being assembled into the cylinder head.
The cam rollers must rotate smoothly and
freely on their bearings. If cam rollers,
bearings, or pins are worn sufficiently to
allow more than .005” radial movement of
roller, or if pins are loose in the cam fol-
lowers, the follower assemblies should be
renewed. Rollers must be free from flat
spots or scuff marks. If these exist, or if
rollers have not been rotating freely, ex-
amine the cams on which rollers have op-
erated; if scuffed or noses of cams are worn
down, install a new camshaft,

Rapid change in valve lash, if such condi-
tion has existed, may be due to cam follower
assemblies because of the above reasons.

K. REPLACING CAM FOLLOWERS

1. To assemble cam followers and push
rod assemblies from the bottom of the
cylinder head,

a. See that the spring seats, push rods,

78]-M

and retainer springs are set down into
the hollow followers as shown in Fig.
24. Then with the lock wires in place
in the cylinder head, slide the follower
assemblies into the cylinder head.
When installing the followers, see
that the oil holes in the lower end of
the followers point away from the
valves, so that the holes are not
covered with the follower guides.

b. Attach the follower guide retainers
to the cylinder head, to hold the fol-
lowers in place.

c. Provide a 2” thick strip of wood on
which to rest cylinder head and pro-.
tect valve followers, then invert the
head and run the lock nuts down onto
upper end of push rods.

d. Note that the injector rocker arm—

the center arm—is different from the
exhaust valve rocker arms; also that
the boss for the shaft on the valve
rocker arm is longer on one side than
on the other. The long side of the
boss must face the injector rocker
arm.
With the rocker arms selected as
above, screw the upper end of each
push rod into the rocker arm clevis
so the end of the rod is just flush with
the top of the threaded portion of the
clevis. Do not tighten the lock nuts
yet.

CAUTION: Whenever a push rod has been

disconnected from the push rod clevis, the

rod must be screwed back into the clevis
flush with the top of the threaded portion
of the clevis before the valve lash is checked.

If this is not done, the piston may hit the

head of the valve when the engine is being

turned, owing to the small clearance be-
tween the valves and piston head at the
piston’s upper position.

2. To replace cam followers and push rod
assemblies from the top of the cylinder
head.

a. Replace the cam follower. Point the
oil holes in the lower end of the fol-
lowers away from the valves so that
the holes will not be covered by the
follower guides.

b. Install the push rod assembly.

c. Install the lock wires in place.

L. REMOVAL OF INJECTOR COPPER TUBING

1. Turn the cylinder head bottom side up
and drive the copper tube from position
by shearing the flange at the bottom of
the tube with the special tool as shown
in Fig. 25.

M. INSTALLING INJECTOR COPPER TUBE

1. The copper tube is installed in the c¢ylin-
der head by inserting a rubber ring into
counter-bore of cylinder head at open-
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b " INJECIOR COPPER TUBE. . -
e SHEANING & REMOVING TOO,

FIG, 25

FIG. 26

*INJECEOR COPPER TUBE - 11 -
o FLARING TOOL o7

CYLINDER HEAD [ COPPERTUBE -~ -

¥ INjECTOR COPPE
£ HSERTING
100L

FIG. 27

ing for injector tube and crowding tube
through ring and into position in cylin-
der head. The flange at upper end of
tube will seat on rubber ring and into
counter-bore when copper tube is in po-
sition.

Drive tube into position with special
tools as shown in Fig. 26, taking great
care that the small end of copper tube
enters the hole without striking the

EARING PORTION "2
OR INJECTOR HUT.

- INJECTON SPRAY TIP:

FIG. 28

CHLIHDER HEAD

: CIOR COPFER TR T
0 BEVEL SEATREAMER L

FIG. 29

edge. If this happens the copper tube
will be damaged.

After driving tube into position, sup-
port driving tool in vise, point up and
inside of tube. Slide flaring tool down
over small end of driver tool and peen
lower end of tube into flare of cylinder
head by rotating the flaring tool. See
Fig. 27.

After copper tube has been installed in
the cylinder head, it must be reamed first
to receive the injector spray tip; and
second, for good seating of bevel on
lower end of injector nut. The reaming
for the injector and spray tip is done
by a special tool as shown in Figs. 28
and 29.

NOTE: When using injector hole tube
reamers use a mixture of one-half cut-
ting oil and one-half kerosene. This will
produce a smooth finish and preserve
cutting edges of reamers. Time can be
saved when reaming injector hole tube
bevel seat by use of the injector feed
clamp Fig. 31. Besides cutting reaming
time in half, use of feed clamp also pro-
duces a smoother seat. Feed clamp can

[Sre—
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be made up as shown, or purchased.
CAUTION: Injector tube bevel seat

should be reamed so that shoulder on
spray tip is just flush with face of cylin-
der head, Fig. 30. This relation should
be checked with a straight edge as it is
important to hold the tip in this position.
Check depth with an injector during
reaming operation.

In order to withstand the high compres-
sion pressure, the beveled seat at lower
end of injector nut must fit true in the
copper tube.

After the reaming operations, daub a
thin film of Prussian blue at lower end
of injector nut and insert injector down
in the tube and lock in position with in-
jector clamp.

Remove the injector and see if the in-
jector has a good bearing at the bevel
seat; if bearing is poor at this point,
chances are the tube has been improp-
erly installed in which case install an-
other tube and again proceed with ream-
ing operations as outlined above.

N. REMOVAL OF FUEL OIL MANIFOLD

1.
2.

3.

Remove valve cover,

Remove fuel oil lines from injector to
fuel connectors. Place shipping caps
over openings in injector to keep dirt
from getting in the injector. '
Remove fuel connectors and fuel mani-
folds.

NOTE: The connectors must be removed
before the manifold can be removed. The
T connectors on the manifold leading into
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the cylinder head are on the top side of the

lower manifold and on the bottom side of

the upper manifold.

O. INSTALLING FUEL OIL MANIFOLD

1. After the manifolds have been set in
position, replace the fuel oil connectors.

2. Connect fuel oil lines to manifold.

3. Attach fuel oil line at injectors and fuel
connectors.

FIG. 32

19 -- Blower

EXPLODED VIEW OF BLOWER ASSEMBLY

FIG. 1

In the scavenging process employed in these
two-cycle engines, a charge of air, which is
forced into the cylinders by the blower, thor-
oughly sweeps out all of the burnt gases
through the exhaust valve ports and also helps
to cool the internal engine parts, particularly
the exhaust valves. At the beginning of the
compression stroke, each cylinder is filled with
fresh, clean air, which permits highly efficient
combustion.

DESCRIPTION—The blower, designed es-
pecially for efficient Diesel operation, supplies
the fresh air needed for combustion and scav-
enging. Its operation is similar to that of a
gear-type oil pump. Two hollow rotors, each
with three lobes, revolve with very close clear-
ances in a housing bolted to the side of the
engine. To provide continuous and uniform
displacement of air, the rotor lobes are made
with a twisted or helical form.

The air entering the blower inlet from the
air cleaner is picked up by the lobes and carried
to the discharge side of the blower as indicated

by the arrows. The continuous discharge of
fresh air from the blower creates an air pres-
sure of about seven pounds per square inch in
the air chamber of the cylinder block at maxi-
mum engine speed. This air swirls through the
intake ports, which start to open at 48° before
bottom dead center and close at 48° after bot-
tom dead center.

The angle of the ports in the cylinder liners
imparts a rotational motion to the intake air
as it enters the cylinder. This rotation persists
throughout the compression stroke and im-
proves the combustion,

Two timing gears on the drive end of the
rotor shafts space the rotor lobes with a slight
clearance, Consequently, due to the fact that
the rotors do not touch each other at any time,
they require no lubrication. HMighly effective
seals prevent air leakage at the ends of the
lobes, and also keep the oil used for lubricating
the timing gears and rotor shait bearings from
entering the rotor compartment. The upper
rotor is driven 1.95 times engine speed by the
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blower driveshaft and the lower rotor is driven
from the upper rotor through the timing gears.
The flexible coupling attached to the blower
drive gear, which prevents the transmission of
torgue fluctuations to the blower, is formed by
an elliptical cam driven by two bundles of leaf
springs which ride on four semi-cylinderical
supports. Each rotor is supported on the
doweled end plates of the blower housing by a
single-row radial ball bearing at the front, and
a two-row pre-loaded radial and thrust ball
bearing at the gear end.
A. REMOVAL OF BLOWER
1. Disconnect the governor control hous-
ing assembly from the blower and the
block. Remove this housing.
2. Remove the flywheel housing star cover
and remove the blower drive shaft.
3. Disconnect the fuel lines from the fuel

pump.

4. Disconnect the water pump at the oil
cooler and cylinder block.

5. Remove the air intake elbow and air
inlet housing.

FIG. 2

6. Remove the capscrews at the top and
bottom of the blower that heolds it te
the cylinder . block.

7. Raise the front end of blower slightly
to clear water pump to oil cooler con-

79A-B

nection, and pull blower assembly (in-
cluding accessories) forward, withdraw-
ing blower drive shaft cover from grom-
met on drive gear housing.

Remove the fuel oil pump, water pump,
blower drive shaft covers, and governor
weight housing from the blower,

B. DISASSEMBLY

1.

Remove 10 capscrews in each end cover
and pull cover off dowels at top and
bottom of bolt flange. Do not pry be-
tween cover and end plate or gasket
surfaces will be damaged.

GOVERNOR
WEIGHT
ASSEMBLY

FIG. 3

s/--3/1,6 Allen Wrench for

Tightening Screw

Tighten Set Screw
Becurely after
Installang

Coupling

V......J
\uﬁlower Rotor
Shaft
Coupling Must Fit
Tight Against End
of Rotor Sharft.

2.

FIG. 4

Using a " Allen wrench, loosen ex-
pander screw at center and front end of
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blower lower rotor shaft, and withdraw
water pump intermediate coupling from
shaft,

Remove 6 capscrews attaching blower
drive shaft flange to rear face of blower
upper rotor timing gear, and tap flange
free of gear.

Remove the capscrews and washers at
center of rear end timing gears that lock
the gears in place.

The two timing gears must be pulled
from the rotor shafts at the same time.

Fﬁ%ﬁé""’ CLOTH 7O PREVINT  BLOWER HOUBRG  ANCHOR SOLIS &) wﬂv) P

ROTOR RGTATION

REAR Eaily FLATE

-":': _Pl}_ﬁ.te'é s_i‘uus' [

FIG. 5

a. Back out puller studs (A) in puller
plates (B) as far as possible.

b. Install two anchor bolts (C) in di-
ametrically opposite holes of puller
plates and screw anchor bolts into
gears as far as possible so faces of
plates are parallel with face of blower.

¢. Turn the two puller studs (A) UNI-
FORMLY clockwise and withdraw
gears from rotor shafts,

Note number and thickness of shims
on each rotor shaft, if any are used,
remove from shafts and replace ac-
cordingly when assembling blower.

Back out 3 capscrews at each bearing

and remove rotor shaft bearing retainers

at both ends of blower.

Remove rotor shafts from rear bearings

and front end plate from blower hous-

ing. This procedure applies to blowers
on which the rotors and housing bave
not been scored to the extent that with-
drawal of rotors assembled to the iront
end plate will not further damage rotors.
if rotors and blower housing are badly
scored, rotor shafts should be pushed
from bearings in front end plate before

withdrawal, as outlined in item (8).

a. Remove two countersunk fillister
head screws from end plate, and
loosen about three turns the two
countersunk fillister head screws in
REAR end plate.

b. Back out puller studs (A) in puller
plate (B) as far as possible.

c. Install the 3 anchor bolts (C) in the
three equally spaced holes of each
puller plate and screw anchor bolts in
holes from which bearing retainer
screws were removed so faces of
piates are parallel with face of blower.

d. Turn the two puller studs (A) uni-
formly clockwise and push rotor
shafts from bearings in REAR plate.
FRONT plate, with rotor shafts stiil
assembled in bearings, will be pushed
away from blower housing, simultane-
ously.

e. Remove tool from rear end plate and
the two fillister head retaining screws,
then pull plate from position by hand.
Withdraw rotors and front end plate
assembly from blower housing, IF
ROTORS ARE NOT SCORED. If
rotors are scored, remove front end
plate from rotor bearings before with-
drawing rotors; as outlined in item
(8).

Remove rotor shafts from front end
plate bearings. The rotor shafts are re-
moved from the FRONT end plate bear-
ings with the same tool and in exactly
the same manner as from the REAR
plate, as follows:

a. Attach puller plates (B) to blower
front end plate with anchor bolts (C)
screwed into holes from which bear-
ing retainer bolts were removed—the
same as in 7-C.

b. Turn the two puller studs (A) uni-
formly clockwise and push rotor
shafts from bearings.

Remove rotor shaft bearings from blow-

er end plates. Insert bearing removing

tool through oil seal from inner face of

blower end plate, as shown in Fig. 7

so pilot of tool enters bore in inner race

of bearing and shoulder of tool rests
against face of bearing inner race. Sup-
port end plate approximately two inches
off bench and drive bearing from posi-
tion. Follow this same method on all
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four bearings.
10. Remove bearing oil seals from blower
end plates. Inspection of oil seals for

leaks while the blower was running on

the engine largely determined if they

should be changed. A further inspection
may be conducted after biower has been
disassembied, If the leather is scored

so that a tight seal on shafts is im-

possible or the leathers have become

charred and hard, the seals should be
changed. If change is necessary, the seals
may be removed from the end plates at
the same time the individual bearings
are removed. This is done by continuing
to drive down on the tool, shown in Fig.

7 until collar on tool rests on and forces

seal down and out of plate.

C. INSPECTION
After the blower has been disassembled all
parts should be washed thorougly, blown
dry with compressed air, and inspected be-
fore assembly.
1. Ball bearing inspection

a. Wash the ball bearings by rotating
the bearings by hand in clean kero-
sene or fuel oil until free from grease
and oil.

b. Clean the balls and races by directing
air through the bearing, at the same
time rotating the bearing by hand.
Do not spin the bearing with air
pressure.

c. If necessary, repeat cleaning opera-
tion to be sure all foreign substance
is removed.

d. After cleaning thoroughly, lubricate
with clean engine oil and rotate by
hand and inspect for rough spots. The
bearing should run free and show no
indication of roughness. The double-
row bearings are pre-loaded and have
ne end play; in fact, 2 new double-
row bearing will seem to have con-
siderable resistance to motion when
revolved by hand.

6.
7

79C-D

Inspect the oil seals in the end plates and
if necessary, install new seals. Qil seals
that have been used should be lubricated
with clean engine oil at time of assem-
bling blower; new oil seals should be
soaked for at least 60 minutes in thin,
clean, engine oil before assembling.
Inspect blower rotor lobes for smooth-
ness. and shaft serrations and bearing
surfaces for wear or burrs.

See that end plate finished faces are
smooth and flat.

See that finished ends of blower hous-
ing, which receive the end plates, are
flat and free from burrs. The end plates
must set flat against the blower housing.
Inspect blower gears for wear.

Inspect the inside of the housing to see
that the surfaces are smooth,

D. ASSEMBLY

i.

Install oil seals in blower end plates.

The oil seals should be assembled into

the end plates with flat face of seals flush

with inner finished face of plates and
sealing edge of leather pointing toward
rotor bearings, as shown in Fig. 9. The
seals may be installed properly with the

tools shown in Fig. 8.

a. Support end plate between soft jaws
in bench vice. Back out puller stud
(A) as far as possible and push stud
through bore for bearing in end plate
from the outer face (rib side with
puller plate ‘B’) resting against outer
face of blower end plate.

" BLOWER END PLATE:

L ©7 INNER FACE (FINISHED;
OUTER FACE (RIBBED) T

PULLER FLATE (8)

FULLER STUD (A} END WRENCH

BLATE @) OIL SEAL

PRESSURE PLATE (E)

SOFt VISE JAWS
BENCH WISE

STUD (A}
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b. With flat face of oil seal facing head
of puller stud. slide seal over head of
stud and start into bearing bore by
hand.

c. Slip pressure plate (E) over body and
next to head of puller stud and turn
puller stud (A) clockwise forcing oil
seal into seat until pressure plate (E)
sets tight against inner face of blower
end plate. Remove tool and install
remainder of seals in the same man-
ner.

Install blower front end plate. The top

of the blower may be identified by the

flange which carries the entire length
of the housing and provides a rest on
top of the cylinder block. The end plate
is semicircular at the top, as shown in
Fig. 10 and is also marked “TOP” on

SEMICRCULAR TOP

Ol HOLES LEADING
TO BLOWER
TIMING GEARS

BLOWER
END PLATE
, GOVER

O,
SEALS

(L RETURN HOLES LEADING
FROM BLOWER TIMING GEARS
TO CRANKCASE

FIG. ¢

TOP FLANGE OF
BLOWER HOUSING

BLOWER FRONT
EMD PLATE

FIG. 10

outer, ribbed side.

Even though the blower end plate is in-

terchangeable front and rear, the plate

at the front end of the blower should be
assembled to the blower housing before
the rear plate is assembled,

When viewing blower housing as on en-

gine, the end plate for the front will be

assernbled to the right-hand end of the
housing.

With these identifications clearly in

mind, attach end plate to front end

blower housing, as follows:

a. Start end plate dowels in dowel holes
of blower housing. Rap dowels and
end plate lightly with babbitt ham-
mer to fit end plate to housing.
Note that no gaskets are used be-
tween end plates and housing, there-
fore, mating surfaces must be perfect-
ly flat and smooth.

b. Lock end plate securely to housing
with two fillister head screws. NO
LOCKWASHERS.

c. Inspect and see that dowels project
34” beyond outer face of end plate.

Before further assembly of the blower,

certain inspection operations are neces-

sary to insure the proper relation of
parts. The lobes on one of the blower
rotors and the teeth on one of the tim-
ing gears form a right-hand helix and
on the mating parts a left-hand helix.

BLOWER UPFER ROIOR
TaANG GEAR
AIGHT HAND HELEX

.
I e X TARFED HOLES
SLINE ORTIED 1 o

DLOWER 4iPFER AQTOR
RIEHT HAND SFRAL

BLOWER LOWER
ROICR TIMMG
GEAR. LEFY
HARD HELX,

" BLOWER LOWER ROTOR
LEFT HAND SMRAL

FIG. i1

The rotor with the right-hand helix
must be used with gear having right-
hand helical teeth and vice-versa. Rotor
and gear with RIGHT-HAND helices
are the upper units in the blower; and
these parts with left-hand helices the
lower units. Furthermore, for conven-
ience in blower timing, one serration is
omitted on the drive end of each blower
shaft with corresponding omissions in
the gear hubs. Gears must be placed on
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the shafts with the serrations in registra-
tion. Rotors must be assembled with
the omitted serrations toward top on
both rotor shafts.

To avoid confusion when assembling,
place the right-hand rotor and right-
hand gear together on the bench: like-
wise the left-hand rotor and gear, as
shown in Fig, 11.

NOTE: Effective on motors serial num-
ber 371-4353, 471-6022 and 671-11907.
Rotors and gears are marked as follows:
Upper rotor and upper gear are marked
“Upper-”

Lower rotor and lower gear are marked
“Lower.”

. Assembling rotors into housing. With

this in mind, as outlined in item (3).

a. Install one oil seal pilot (F) over
short end (non-splined) of each rotor
shaft and with rotors in mesh and
omitted serrations toward top of
blower housing, slip rotors into hous-
ing. (See Fig. 12).

b. Remove oil seal pilots.

'@g%z
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D PLATE N :

SERRATER

o §tAl
ASSEMBLY
YOOLS(F)}
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FIG. 12

Install blowér rear end plate. With

rotors positioned in housing as per item

4).

a. Install one oil seal pilot (F) over ser-
rated end of each rotor shaft.

b. Identify top and bottom of end plate
as described in item (2) and shown in

‘]] !“L;| Im

FRONT BRG.
RETAINER

{Flange Directed
Toward Brg.)

) \“...._.\\ \

FRONT EWND

of
BLOWER

REAR BRG.
RETAINER

(Flange Directed
away from Brg.)

PN il

L

T ONTE ) (@
REAR END

of
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BEARING INSTALLING
TO0L &

Fig. 10 and start end plate dowels
into dowel holes in blower housing.
Tap dowels lightly to fit end plate to
housing,

c. Lock end plates securely to housing

with two fillister head screws. NO
LOCKWASHERS.

d. Inspect and see that dowels project
3" beyond outer face of end plate,

e. Remove oil seal pilots.

Install rotor shaft front bearings. Single-

row ball bearings are used at the front

end of the blower rotor shafts and
double-row ball bearings at the rear

(serrated) end. The bearing number is

stamped at one end of the ball race only.

When assembled, the markings are to-

ward the outside face of the end plate.

With these identifications in mind:

a. Start the single-row bearings onto
front end of rotor shafts (short end
with internal splines.)

b. Using tool (G) shown in Fig. 14, tap
bearings into end plates.

BLOWER
HOQUSING

BALL BEARINGS

DOURERDW BEARINGS

FIG. 14

NOTE: Bearing retainers for single-

row bearings have 1}}” inside diam-
eter and for double-row bearings
1-9/16” inside diameter.

c. Install front bearing retainers with
flange at inner diameter of retainer
directed toward bearing. Lock each
retainer with three capscrews and
lock washers.

Install rotor shaft rear bearings. Install
the rear rotor shaft bearings exactly the
same way the fronts were installed and
using the same tool, except, flange at
inner diameter of retainer is directed
away from bearing. Be sure markings
on bearing race are toward blower end
plate.

Press timing gears onto rotor shafis. If

blower once used is being reassembled

—shkims were no doubt used back of one,

or perhaps both blower timing gears—

they should be installed in their original

FULLER JUTS 0 e

positions before pressing gears onto
shafts. If new gears and shafts are
used, install without shims, and use
shims later if necessary when timing
rotors.

Being sure that both rotor shafts with
the omitted serrations, as shown in Fig.
11 point toward top of blower; that the
drive gear (timing gear) with 6 tapped
holes in hub, is located on the upper
rotor shaft; that original shims are
placed on their respective shafts, start
both gears onto shafts and gears regis-
tering. An “0O” mark is indented into
end of shaft at omitted serration to assist
in locating gears properly.

Apply some engine oil at shaft serra-
tions and proceed to press gears omnto
shafts with tool, shown in Fig. 15.
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FIG. 15

a. If blower is equipped with 34" diam-
eter timing gear retainer bolts, put
thrust washers (J) on puller studs
(H), insert short threaded end of
studs through holes in gear hubs and
screws into rotor shafts as far as pos-
sible,

b. Turn puller nuts (K) UNIFORMLY
clockwise and press gears tight
against shoulders or shims on shafts,
Caution! Gears must be pressed to
position at the same time to avoid
damage to gears and rotors. Do not
pull gears up tight if rotors are in
contact.

c¢. If blower is equipped with 14" diam-
eter timing gear retainer bolts, use
these bolts, together with the small
washer at upper shaft and large
washer with driving Iugs at lower
shaft, to press the gears uniformly
onto shafts.

d. If 34” timing gear retainer bolts are
used, lock gears in place with cap-
screws and lockwashers, noting that
small flat washer is located on upper
shaft, and large washer, with driving




lugs for fuel pump, is located on lower
shaft, See that locking ears on fuel
pump coupling engage slots in gear
hub.

e. If 14” timing gear retainer bolts are

used, install special lockwasher and
pierced retainer washer on bolt for
upper gear so that retaining washer
pierced lugs engage slots in gear hub,
and lockwasher ear engages slot in
retaining washer.

For lower gear lock, install special
lockwasher and fuel pump coupling
disc on retainer bolt so lock tangs of
disc engage slots in gear hub and
lockwasher ear engages slot in coup-
ling disc. Draw retainer bolts reason-
ably tight, but not enough to bend
fuel pump coupling disc.

9, Blower rotor timing. At this stage of

the blower assembly, the blower rotors
must be “timed.”

The three lobes on each blower rotor
are located spirally (helical) relative to
the center line of the rotor shaft. The
teeth on the timing gears are also helical,
and as previously stated, the rotor with
the right-hand helical lobe is driven with
a gear having right-hand helical teeth.
The blower rotors, when properly po-
sitioned in the housing, run with a slight
clearance between the lobes. This clear-
ance may be varied by moving one of
the helical gears in or out on the shaft
relative to the other gear.

If the wpper gear is moved out, the up-
per rotor will turn counter-clockwise
when viewed from the gear end. If the
lower gear is moved out, the lower rotor
will turn clockwise when viewed from

79D

the gear end. This positioning of the
gear, to obtain the proper clearance be-
tween the rotor lobes, is known as blow-
er timing.

Moving the gears out or in on the rotors
is accomplished by adding or removing

HLOWER ROTOR

BLOWER ROTOR

4 o
FEELER RIIEON

FIG. 16
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shims between the gear hub and the
bearing back of the gears.

10. Rotor lobe clearance. The clearance
should be the same between the leading
and trailing sides of individual rotor
lobes with their mating lobes.

11. Inspect rotor lobe clearance, The clear-
ance between rotor lobes may be
inspected with various thickness feeler
ribbons 4” wide. When measuring
clearances more than .005” laminated
feelers made up of .002", .003” or .005”
are more practical and suitable than one
single thick feeler.

The clearance between rotor lobes must
be taken between two of the lobes at
one end of the blower while revolving
the rotors to the right, and also between
the same two lobes at the same end
while revolving the rotors to the left.
This double inspection must be made be-
tween each pair of mating lobes at each
end and at the mid-section for the three
and four cylinder engines, and at several
intermediate points on blowers for the
six cylinder engine. Always determine
point of minimum clearance and adjust
for that point.

Inspection for clearance shows:

.004” existing on leading side

012" existing on trailing side

.016” total both sides

14 total == .008” desired each side.
Desired minus existing == .008"” — 004"
==004" or the amount cone rotor must
be revolved to produce proper clearance
both sides of each lobe.

A .001” shim back of the blower gear
will revolve the rotor .001”, Having de-
termined the amount one rotor must be
revolved to produce the proper clearance
—same as the thickness of shims re-
quired—add shims back of either the
upper or lower gears, to produce the de-
sired results. Note that adding shims
back of the UPPER gear will increase
the clearance between the leading and
trailing sides of the lower and upper
rotor lobes.

When additional shims are required,
both gears must be pulled from the
rotors, as directed under “Disassembly
of Blower,” Topic 79B.

Install the required thickness of shims
back of the proper gear and next to the
bearing inner race, and again press the
gears tight in place. Re-inspect clear-
ances between rotor lobes.

E. MEASURING ROTOR TO ROTOR CLEAR-

ANCE (LATE TYPE ROTORS)
A change has been made in the rotor con-
tour and housing clearance on the blowers

used on “HD” series tractor engines. These
changes are effective on production tractors.
After the present stock of blower parts are
used, only new type parts will be available
for service.

New housings can be identified by the part
number stamped on the upper face of the
housing. The first new housings are stamped
with a letter “H.” Housings used in service
that have neither of these markings can be
identified by the part number cast on the
inside of the housing.

New type rotors can be identified by their
revised contour (see illustration). Fig. 18.
New type rotors can be used in old hous-
ings, but the clearances will be different to
those formerly used. Use the new clear-
ances as listed below.

Old rotors can be used in new type hous-
ings for the 6-cylinder engine, but not on
the 3 and 4-cylinder engines because the
clearances obtained are insufficient. Follow
instructions previously given to adjust rotor
to rotor clearance when old rotors are used
in new type housing on 6-cylinder engines,
When a blower is rebuilt for service using
new type rotors and an old housing or new
type rotors and new type housing, the new
clearances should be used.

1. Set blower rotors in position as shown
in drawing with one lobe of upper rotor
pointing straight down.

2. Inspect dimension CC (see Fig. 19)
from outlet side of blower. Check this
dimension for full length of lobe. This
dimension is the same for the 3, 4 and
6-cylinder engines. Set rotor clearance
.002" to .006".

3. Inspect dimension C (see drawing) from
inlet side of blower. Check this dimen-
sion for fuil length of lobe. On the 3-
cylinder engine, the clearance is .012”
to .018”, on the 4-cylinder .014” to .020”,
and on the 6-cylinder .016” to .022”.

4. Rotate rotors 60° from location shown
in step No. 1 or until one lobe on lower
rotor points straight up. Check CC from
inlet side of blower. Check this dimen-
sion for full length of lobe.

5. Inspect dimension C from outlet side of
blower. Check this dimension for full
Iength of lobe.

These steps must be performed on all
three lobes of the blower.

These clearances are obtained by adding
or removing shims from the end of the
blower rotors as described in Topic
79-D-11.

If inspections were carefully made, shims
correctly installed, and gears tight in
place, the clearances should be correct.
If work was done carelessly, the opera-
tion will have to be repeated.
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After correct clearances are obtained,
lock gears in place.

Using the 6 capscrews and lockwashers
attach blower drive shaft flange to outer
face of upper rotor timing gear.

Insert splined end of water pump inter-
mediate shaft and coupling into front
end of lower rotor shaft and hold coup-

79E

ling shaft while tightening Allen screw
securely with " wrench.

Some water pump couplings are not
provided with expander screw, in which
case, simply insert coupling into engage-
ment with rotor shaft inner serrations.
If gasket is unsatisfactory in any way,
shellac a new gasket to each blower end

BLOWER ROTOR CLEARANCE CHART

nOUSING PART NO. OR

LETTER H STAMPED HERE - L.H.BLOWER R.H.BLOWER
B~ (UNLESS CAST ELSEWHERE] ; rA (view FROM GEAR END) (VIEwW FROM GEAR END)
GEAR END D D
i 7 OF
4 1 1 BLOWER
~— y F— |- HOUSING PART
_— |3 S -~ NO, CAST HERE-]
{UNLESS STAMPED
}——1 é\ a— ELSEWHERE}
— ) —13
| 3 L~
] 1| AR AR
- |
C +CC C
INLET é— QUTLET \ QUTLET INLET
. é 1 LA
U M ¥
—~
EM
TIME ROTORS TO DIMENSION ON
A B C jec}p o E IMLET | QUTLET T CHART FOR CLEARANCE BETWEEN
oLD INEW| OLD | NEW| Ot D | vEw| NEwW| OLD | NEW| OLD| NEW{ oLD | New| oLo |vEw | oD | MEw]  TRAILING SIDE OF UPPER ROTOF::E )
; LEADING SIDE OF LOWER ROTOR
z e
- MIN. | 007 .007|.007|.007 coslol2 | 0o&|coa] @ [voa| ® jooa|or? | pos|.oofloe! @ FROM BOTH OUTLET & INLET SIDE
MAX. | 008 poo| o | oog| .cro|ois |ooslorel ® (oo | @ [orl lomdloo7]oor|oiz! @ OF BLOWER. (NOTE RELATION OF
rin. | oo7l.co7|.008| 002|.008| 014 | 0ok |oo8] @ |oos| @ |.oos8|oi7|oos co4loc| B ROTQRS AT THIS TIME)
-7
MAx. |.0o8|.0091011 [0 \oto |ozo|.ooGloie | @ |olo| @ |or |owooT|corjoiz| @
. MIN. | 007|007 |04 014|008 (016 |00Z |03 | @ |3 | & |.old|or?| oiolood|. oo @
7 coa|poa|oléioe oz loezlooc|ois| @ |ois| & |oiclore|oiz joo7|crz| @
B - CHECKING DIMENSION NOT REQUIRED ON NEW ASSEMBLY.
CLEARANCE COMPARISON CHART
—3~71— — 4-71— — 6-71—
Inlet Qutlet Inlet Qutlet Iniet Qubtlet
01d Reotors & 01d Housing L.009~.011 .005-.007 .008-.011 .005-.007 .014-,0186 .010-.012
01d Kotors & New FHouslng .0135~.01551.0015°.0035/.0135-.0155 .00151:.0035 .0185-.0205].0065-,0085
New Rotors & 0ld Housing .0185~.01451.0085-.0105|.0125-~.0145.0085-,C0105}.0125~.0145.0085-.0105
New Rotors & New Housing L017-.019 .005=-,007 L017-,019 L 005« 007 .017-.019 .005-.,007
#This clearance insufficient and to correct remove
004 from dilameter of rotors.
End clearances have not been changed on the new
assembly. {See Chart above.)
An ©ld rotor and a new rotor can be used together;
however, malntain these minimum clearances:
S3=71 471 6-71
Sge Chart CC- .004 Nin.~-.006 Max. .004 Hin.-.006 Mex . 004 Min, -,008 Max.
above c .010 Min. .011 Min. .012 Min.

FIG. 16
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F.

plate cover, supply a lockwasher and

plain washer in turn, on the 10 cap-

screws and attach both end plate covers.
NOTE: Foreign matter inside the blower
is apt to ruin the unit. After blower has
been assembled, attach the gasket and
cover over the air inlet on the outer face
of the blower housing to prevent foreign
matter entering housing.
BLOWER ROTCOR GEAR CLEARANCES
1. Previous instructions specified to replace
blower rotor timing gears if the blacklash
was .002” or more. With the new blower
assemblies and also on old asemblies having
the revised rotor clearances, a maximum of
.004” backlash will be permissible. Gears
should be inspected for roughness or un-
even wear; if any is apparent, new gears
must be installed.

G, INSTALLING BLOWER ON ENGINE

1. Attach the fuel pump, water pump, etc.
to the blower before installing it on the
engine,

Blower Assyj $ix Belts Heve {Loose)

———

(@) Apply Seap or
Grease Here
B |

\Blawer Drive

Shaf't Cover

FIG, 20

Blower Drive Cover Blower Drive Gear

Packing

A .

y b N7
F-h \—Blower

Ddrive

L P
h‘m Shaft

FIG. 21

2. Reverse the removal procedure and at-
tach blower to engine.

. GASKET SEALING

When replacing worn gaskets on engine
repair or inspection work, it is advisable
to use a good non-hardening gasket seal-
ing cement to insure improved gasket seal-
ing, It is recommended that cement be
used on both sides of principal gaskets,
such as cylinder block end plate and cylin-
der head oil gasket. As for the blower hous-
ing gasket, is it necessary to use the cement
on the blower only, the side which faces
the cylinder block use a thin coat of oil.
The laminated metal cylinder head gasket,
however, should be installed DRY, since
this insures proper sealing for this type
gasket,
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BLOWER ROTOR HELIX ANGLE CHANGED
(SERITES 3-71 AND 4-71 ENGINES)

Blower Rotor Assemblies for Series 3-71 and
4-71 have been changed to incorporate the same
helix as used on the Series 6-71 engines. This
change in angle of lobe helix is illustrated in
the accompanying sketches.

The new rotors are not interchangeable with
the earlier parts due to the difference in angu-
larity. Therefore, replacements of old or new
rotors must be made in pairs. (For this purpose
a part number has been assigned to each pair of
rotors.)

OLD STYLE PARTS WILL NOT BE
MAINTAINED FOR SERVICE.

Rotors otherwise are interchangeable. Blow-
er rotor clearances given in Topic No.79-Eap-
ply to all assemblies. This change became ef-
fective in production with Engine Nos. 3715308
and 4716969.

The new part numbers are inked on the end
of the rotors to aid in identification of the as-
semblies.

78-1

NOTE: The new Rotor Sets include one L .H

and one R.H. Rotor Assembly — MATCHED.
Couplings and retainers are no longer at-

tached to the rotors included in the new sets,

SPECIAL NOTE CONCERNING 6-71
ROTORS
The 6-71 Blower Rotor Assemblies will also
be furnished as MATCHED SETS only for
service replacernent.
The new set includes one 1. H. and one R.H.
Rotor Assembly — MATCHED,

Blower Rotors and Rotor Gears are now
marked “upper’” and “lower”, as shown in the
accompanying sketches, The right-hand helix
rotors and gears are marked “upper”. whereas
the left-hand helix rotors and gears are marked
“lower”. This identification feature will assist
considerably in identifying spare parts in stock
and also in actual assembly in field service.

Interchangeability is not affected; likewise
part numbers remain the same. This change be-
came effective in production beginning with
HEngine Nos, 3714353, 4716022, and 67111907.

g0 (3 ¢4 cyL.)

OLD ROTORS
60° Helix development same
for 3, 4, and 6 eyl.
Helix angle (lead) different
for 3, 4, and 6 cyl.

40° (4 cyL, HELIX
DEVELOPMENT)

BO0%(3 <YL HELIX
DEVELOPMENT)

NEW ROTQRS
60° Helix development for
& c¢yl. unchanged,
Hellx angle (lead) same
for 3, 4, and 6 cyl.
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ROTOR GEAR

PUpper" or "Lower"
stamped on rear

face of gear
as shown

“Upper" or "Lowerp™
stamped on rotor
as shown
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BLOWER ROTOR ASSY.

FIG. 2
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80 -- Gear Train

The gear train, as assembled for use in our
tractors, comprises five principal gears meshed
in sequence as follows: crankshaft gear, idler
gear, balance shaft gear camshaft gear, and
blower drive gear. The camshaft and balance
shaft gears are counterweighted so that the in-
ertia effect of the two, which are meshed to-
gether, exactly counterbalance each other. In
addition, there are weights on the front ends of
these shafts which perform this same function
and in addition, with the help of the counter-
balances in the camshaft and balance shaft
gears, tend to overcome the inertia effect of
the reciprocating parts of the engine. It is
through this system that the designers have
been able to produce a practically vibrationless
engine.

The idler gear is provided with a bushing of
the same lead bronze material as is used in the
main and connecting rod bearing shells. This
bushing is permanently installed in the gear so
that if it ever should become necessary to re-
place the bushing, the entire gear must be re-
placed. Corrosive oil will damage the lead
bronze material of this bushing sufficiently to
necessitate its replacement. The idler gear runs
on a renewable hardened steel hub and normal

THRUST WASHER (D}
LOCK NUT{R J

@ ﬁ) @ 0

LOCK WASHER (E) f

HQOUSING (B

/

SEAL RING
FOR BLOWER’
DRIVE SHAFT SLEEVE

LOCK BALL (O

FIG. 2
wear will generally show on the hub instead
of in the bushing.
A. REMOVAL OF BLOWER DRIVE GEAR HUB
1. Remove the blower from the side of the
block.
2. Before loosening lock nut on gear hub,
an inspection should be made for end

clearance between gear hub bushing and
thrust washer. If end clearance is exces-

COUNTER-WEIGHTED
CAMSHAFT AND
BALAMNCE SHAFT

DRIVE GEARS

MARKS

:’f‘?" S

FLYNWHEEL =
PILOS

FLEXIBLE COUPLING(H)

DRIVE GEAR HUB (A}

GEARIG) STEEL SHIELD (})
4

HOUSING
£~ GASKET

sive, this condition alone is sufficient
reason for renewing the housing and in-
ner babbitt bearing assembly.

The specified end clearance between
gear hub and thrust shoulder of hub
housing is from .003” to .006” and should
not exceed .010”.
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3. If gear has not been removed from hub
and still engages either the camshaft or
balance shaft gear, the ears on lock-
washers may be straightened and lock
nut loosened before housing is com-
pletely loosened from cylinder block end
plate. If the gear was previously re-
moved, loosening of the lock nut may
follow removal of housing, by holding
the assembly in a bench vise.

4. Loosen nuts at each end of oil line lead-
ing from cylinder block to blower drive
gear bearing. The oil line wili be freed
from the connectors when gear housing
is withdrawn.

5. Remove the 2 remaining capscrews hold-
ing gear bearing housing to cylinder

block end plate, and tap the assembly
forward away from the plate.

E. DISASSEMBLING BLOWER DRIVE
GEAR UNIT
1. Remove the 6 capscrews securing drive

gear, drive coupling, and stamped re-
tainer from gear hub and remove drive
coupling.

2. Press drive gear from the gear hub.

3. Remove the previously loosened lock
nut, lockwasher, lock ball, and thrust
washer, from rear end of the gear hub
and withdraw hub from housing.

4. If occasion requires, the rubber grom-
met may be removed from the front end
of bearing housing.

5. If bearing housing is to be changed, re-
move oil line connection from the hous-
ng.

C. INSPECTION OF PARTS
Before assembling blower drive parts into
housing, all parts should be inspected for
wear.

1. Inspect the inside diameter and thrust
faces of bushings inside blower drive
gear hub. If bushings show score marks
that would affect bearing efficiency, a
new housing and bushing assembly must
be installed. These bushings are diamond
bored in place; therefore, in case of
bushing failure, new housing and bush-
ing assembly must be installed.

2. Inspect inside diameter of bushings for
wear and roundness, also outside diam-
eter of hub at bearing surfaces (journals)
for wear. The proper clearance between
bushings and hub journals is from .001”
to .002” and must not exceed .005”.
Should inspection show bushings or jour-
nals worn to exceed .005” clearance, a
new housing and bushing assembly
should be installed.

3. Inspect serrations on blower drive shaft
and if worn so that appreciable back
lash is felt when shaft is inserted into
flexible coupling or blower timing gear
drive flange, a new shaft should be used.

4. Inspect driving springs and cams of
flexible couplings to see that springs are
intact and cams not worn.

5. See that all oil holes are open and cavi-
ties free from dirt,

6. Install a new rubber grommet around
front end of housing nub over which
blower drive shaft housing fits.

D. ASSEMBLY OF BLOWER DRIVE GEAR UNIT
The relative position of all parts constitut-
ing the blower drive gear assembly is
shown in Fig. 2. All parts having been
cleaned and inspected, they may be assem-
bled as follows:

1. Spread some engine oil on outside diam-
eter of drive gear hub “A” and slide hub
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into housing “B” from rear of housing.

2. Install locking ball “C” into gear hub and
slide thrust washer “D” in place over
ball, with large diameter flat face of
washer next to thrust face of bushing.

3. Prevent hub from turning by inserting
bolts in 2 holes in hub and holding with
a bar. Install a new lockwasher “E” next
to thrust washer and tighten lock nut
“F.” Bend the ears of lockwasher against
flats on nut to prevent nut from loosen-
ing.

4, Tap gear “G” into place on hub with
flat finish face of gear away from hous-
ing.

5. The outer end of flexible coupling
“H” is counterbored for about 14" on
the inside diameter of the hub. With
this counterbore away from face of gear,
place the stamped steel shield “J”
against outer face of coupling, with
flange at center of shield pointing away
from coupling, and lock in place with
lockwashers and capscrews.

6. Install blower drive shaft ring either on
shaft or inside of cam coupling and slide
shaft into serrations of cam coupling.

7. Apply some engine oil at each thrust
shoulder of bushing and again inspect
end clearance, as shown in Fig. 3.

. INSTALLING BLOWER DRIVE GEAR

ASSEMBLY TO ENGINE

The blower drive gear assembly may be
attached to front face of cylinder block rear
end plate by sliding gear and hub through
the hole in end plate with finished face of
housing up against end plate, install a new
paper gasket between end plate and hous-
ing. Then place oil line from gear bearing
to cylinder block into its 2 connections,
Install the 2 capscrews next to engine.
The 4 bolts will be put in place when fly-
wheel housing is installed. The 2 capscrews
specified for this position must be used. If
the capscrews are too long and project in-
side of the gear housing they will interfere
with the gears.

The blower may be installed at this time
without interfering with any other work
to be performed on the gear train.

. REMOVYAL OF IDLER GEAR ASSEMBLY

1. Remove the motor from the tractor as
described in Topics 74, 75 and 76.

Drain the oil and remove oil pan.
Remove master clutch from flywheel.
Remove flywheel.

Remove the combination gear train cov-
er and flywheel housing.

Remove the capscrew and lockwasher
from center of idler gear hub and with-
draw hub, and gear assembly from cyl-
inder block rear end plate.

7. If there is any need for doing so, the
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spacer and dowel assembly may also be
removed at this time by removing the
one center retaining capscrew and lock-
washer.

G. INSPECTION OF IDLER GEAR AND HUB

ASSEMBLY PARTS

Before the parts of idler gear assembly are

put back in position, each part should be

washed clean, inspected for wear and, if
necessary, new parts installed.

1. Inspect the journal on gear hub for
scoring and also for wear. Inspect
inside diameter of gear bearing for scor-
ing. The clearance between bearing in
the gear and the journal should be from
002" to .003” and should not exceed
.006”. If the clearance exceeds .006",
either the gear and bearing assembly or
the gear hub or both should be changed,
depending on which part or parts are.
WOTITL

2. Examine the face of the steel washer,
the wearing face of the gear hub, both
thrust faces and inside diameter of the
gear bushings for scoring and wear. If
necessary install new parts. The end
play of the idler gear assembly is from
.003” to .006” and should not exceed
.008".

NOTE: The idler gear bushings are not

removable:; therefore, in case of bushing

failure, a new idler gear assembly must be
installed.

H. INSTALLATION OF IDLER GEAR ASSEMBLY

1. Having determined the relative positions
of all parts, apply a small amount of cup
grease to one face of the steel washer

|
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and set against the cylinder block end
plate, with hole in steel washer in line
with oil hole. Grease is used on steel
washer to hold it in place until hub and
gear is installed.

2. Position crankshaft gear, and balance
shaft gear so marks align with those on
idler gear, and roll idler gear into posi-
tion, then slide gear hub into place
through bore in gear. Special care must
be taken to have hollow pin in inner
face of gear hub register in hole in end
plate which carries oil to idler bearing.
Fig. 5.

3. Be sure gear hub is tight against end
plate and then lock in place with lock-
washer and capscrew in center of gear
hub.

4. Attach dummy hub on side of engine
opposite to idler gear.

5. Inspect backlash between the various
mating gears in the train, which should
show from .004” to .006” between each
set of gears and not to exceed .010”.

I. REMOVAL OF CRANKSHAFT TIMING GEAR
The crankshaft timing gear is attached to
crankshaft flange with 6 capscrews. To re-
rmove gears, with gear train cover removed,
remove the 6 capscrews and slide gear from
crankshaft flange,

J. INSTALLATION OF CRANKSHAFT TIMING
GEAR

With oil deflector positioned so it can be
bolted to hub of gear, and outside diameter
lying against rim of gear, slide the crank-
shaft gear and oil deflector onto the crank-
shaft with the flat finished face of the gear
toward the cylinder block. Position the gear
teeth so timing mark “R” on gear teeth
aligns with the corresponding mark on the
idler gear, and slide gear up against flange
on crankshaft. Fig. 1. Due to one off-set
hole in crankshaft flange, the crankshaft
gear can be located in only one position on
flange. Turn either the crankshaft or gear
train so bolt holes in web of gear align with
the 6 holes in crankshaft flange and install
lockwashers and capscrews, drawing gear
into place.

FIRST TYPE GEARS.

NOTE: The crankshaft, camshaft and bal-
ance shaft gears each have 62 teeth. The
idler gear has 54 teeth. Examine gear train
for proper timing, note that timing marks
on camshaft and balance shaft gears will
coincide each complete revolution of the
crankshaft. However, when timing is cor-
rect, all timing marks coincide at the same
time, only once in 27 revolutions of the
crankshaft. This must be borne in mind in
examining the timing of these gears and the
crankshaft rotated till this relation of tim-
ing marks is accomplished. FOR THE
SECOND TYPE GEARS see Specifica-
tions. Topic 67-1.

81 -- Crankshaft

DESCRIPTION-—The rigid crankshaft is a
high-carbon steel drop forging, carefully heat-
treated to insure ample strength and durability.
All main and connecting rod bearing journal
surfaces are electrically hardened by the Tocco
process.

Compilete static and dynamic balance of the
rotating parts has been achieved by counter-
weights incorporated with the crankshaft.

Crankshaft thrust is taken through the rear
main bearing. Full pressure lubrication to all

connecting rod and main bearings is provided
by drilled passages within the crankshaft and
cylinder block.

Two dowels are provided in the crankshaft
flange at the rear for locating the flywheel on
the shaft. Six tapped holes, one unequally
spaced, are provided for attaching the flywheel.
Owing to this feature, a flywheel can be at-
tached in only one position.

SERVICE—Since bearing loads take place
on the lower half of the main bearing shells

|EXPLODED VIEW OF CRANKSHAFT AND FLYWHEEL |

FIG. 1
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and the upper half of the connecting rod bear-
ing shells, wear on the shell will take place at
these points first. If therefore, main bearings
or connecting rod bearing trouble is suspected,
the oil pan and the main bearing caps as well
as the connecting rod bearing caps should be
removed, one at a time, and the lower half of
the main bearing shells and the upper half of
the connecting rod bearing shells inspected for
scoring, corrosion, chipping, cracking, or signs
of overheating. If crankshaft has been over-
heated, examine the journals for cracks. The
backs of the bearing shells should also be in-
spected for any bright spots. Bright spots on
backs of the shells will indicate that the shells
have been shifting in their supports and are
unfit for further use,

Ii the crankshaft journals do not show signs
of scoring, overheating, or abnormal wear, it
will be unnecessary to remove the crankshaft
as the condition may be corrected by changing
the worn half of the bearing sheil only, pro-
viding the opposite half is in usable condition

Loose main bearings will be evidenced by
the wobbling of the flywheel or a drop in oil
pressure.

If the crankshaft journals show signs of
overheating, or are badly scored, then the
crankshaft must be removed and a new shaft
installed.

A. REMOVAL
1. Remove the motor from the tractor as
outlined in Topics 74, 75 and 76.
2. Drain oil from motor and remove the
oil pan. (Two on HD14).
3. Remove the lubricating oil pump driven

MAIN BEARING
CAP PULLER

FIG. 2

81A-B

sprocket and bearing assembly from the
front main bearing cap on the 3 and 4-
cylinder engines. On the 6-cylinder en-
gine, the sprocket is keyed to the pump
shaft and will be removed together with
the oil pump assembly. Refer to Topic
89 “0il Pump Removal.”

4, Remove the master clutch from the fly-
wheel.

5. Remove the flywheel.

6. Remove the combination gear train
cover and flywheel housing.

7. Remove the fan drive pulley.

8. Remove the crankshaft front cover from
cylinder block end plate.

8. Remove the spacer (next to oil slinger)
from front end of crankshaft.

10. Remove the oil pump drive sprocket and
chain.

11. Remove the crankshaft timing gear and
oil slinger.

12. Remove the connecting rod bearing
caps.

13. Remove the main bearing caps.

14. Remove the crankshaft from the block.

CRANKSHAFT

CYLINDER
BL. .

FIiG. 3

B. GRINDING OF CRANKSHAFT JOURNALS

CAUTION: All main and connecting rod
bearing journal surfaces are -electrically
hardened by the Tocco process. If regrind-
Ing becomes necessary work should be ac-
complished by some reputable machine
works who have suitable equipment to han-
die precision work of this type. Bearing in-
serts of .010, .020 and .030 undersize can be
obtained. Depth of Tocco hardening ap-
proximately .0625.
The crankshaft journals may be inspected
for scoring or over-heating without remov-
ing the crankshaft. To measure journal
diameters, however, removal of the crank-
shaft is necessary.
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C. INSPECTION
When a crankshaft has been removed for
any reason, a thorough inspection should

be

carried out before the shaft is again in-

stalled in the engine. Such a check should
include the following:

1.
2.

(S

Blow out all oil passages with air.
Measure the main bearing and connect-
ing rod journals. The journals should
be measured at several places on the
diameter in order to show the smallest
diameter in case the journal has worn
out of round. See Specifications. Topic
67-E.

Measure the thickness of the main

bearing and connecting rod bearing
shells’as described under “Main Bearing
Inspection.” The specified clearance on
the main and connecting rod bearing is
from .002” to .004”. Install new bearings
when clearance exceeds .008". If the
journals are worn excessively a new
crankshaft should be installed, or for re-
grinding see Topic 81-B.
If the pilot bearing in the flywheel shows
lack of lubrication, a new oil wick must
be installed in crankshaft. If the oil wick
shows that too much oil is coming
through, (which can be determined by
the amount of oil in master clutch com-
partment and on master clutch disc,
which will cause it to slip) a new wick
must be installed.

. INSTALLATION OF PILOT BEARING OiL
WICK

i,

Run a fine wire through one end of wick.
157 from the end, lap back, and twist
over,

Now run the wire through the crank-
shaft from the outer end, and pull wick
in place leaving the same amount ex-
tending through each end, and remove
wire.

Use a punch, approximately +4”, and a
small hammer and work as much of the
wick in, at each end as possible, to make
a good tight job. Care must be used
when driving wick in.

CAUTION: Do not attempt to twist
the wick in place as this will leave a
groove around wick and will cause it to
leak. After working as much of the wick
in as possible with a punch and hammer
the wick can be trimmed off at each end,
leaving 14" to 34" extend through.

If the rear crankshaft oil seal becomes
worn to the point that excessive oil leaks
into the fiywheel housing, a new seal
must be installed. Refer to Topic 87-C.
Main bearings also must be inspected
for maximum wear before a new seal
is installed. Refer to Topic 82-B.

E. INSTALLATION
The crankshaft is installed by reversing the
sequence of operations for removal as de-
scribed above. The crankshaft main bear-
ing upper shells are grooved for lubrica-
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tion. The lower shells are not grooved.

Also, the shells are marked upper and low-

er. When replacing the bearing shells, pre-

liminary to setting the crankshaft in place,
see that the grooved shells are placed in
the cylinder block as shown.

1. After the bearing upper shells have been
placed in the block, apply some clean
NON-CORROCSIVE DIESEL OIL on
crankshaft before it is installed.

2. The main bearing caps are numbered 1,
2, 3, etc. indicating their respective po-
sitions. The marked side is always to
ward the blower side of the cylinder
block. Heeding the marks, place the
bearing lower shells in the bearing caps
and install caps, locking in place with
nuts and cotter pins. When tightening
bearing cap bolts, rap caps 2 or 3 light
blows with a hammer to assist in posi-
tioning sheils.

NOTXE: If bearing has been properly
installed the crankshaft will turn freely
with all main bearing caps bolted tight.
Front and rear main bearing caps on
all production engines have machined
recesses to accommodate flange type
thrust bearings. All other bearing caps
are plain. Any replacement cap supplies
will have the recess and can be used to
replace any cap. Replacement caps are
not numbered, To position in block see
that insert tang groove is toward blower
side of engine. On late motors the main
bearing caps are made heavier, 14" in
the stud boss height. The stud is also
made longer 147, INTERCHANGE-
ABILITY IS EFFECTED. The former
service bearing cap and short stud will

e
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be maintained for service requirement.
However, the new service bearing cav
also may be used on motors built prior
to this change providing the new longer
studs also are used.

3. The connecting rods and caps are num-
bered 1, 2, 3, etc., indicating their re-
spective positions. The marked side is
always toward the blower side of the
cylinder block. Heeding the marks, in-
stall the connecting rod bearing caps
with shells in place and lock with nuts
and cotter pins.

4, Shellac new gasket to bolting flange of
crankshaft front cover and attach to
cylinder block with lockwashers and cap-
screws, finger tight only. Do not tighten
capscrews until after front spacer is put
in position as shown in Fig. 5.

5. Install the spacer on front end of crank-
shaft next to oil slinger, as shown.
NOTE: This spacer must not be put in
place until front cover is put in place,
otherwise the oil seal in the cover may
be damaged.

6. Install the crankshaft timing gear. Be
sure the timing mark coincides with that
on the idler gear. Topic 80. Figure 1.
NOTE: The holes in the gear and
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crankshaft are offset so that the gear fits
on the crankshaft in only one position.

7. Install the combination gear train cov-
er and flywheel housing.
NOTE: Refer to Topic 87-C.

8. Install the flywheel.

9. Install lubricating oil pump. Refer to
Topic 89-E.

10. Install oil pan,

11. Imstall motor in tractor as described in
Topics 74, 75 and 76.

82 --Main and Gonmecling Rod Bearings

DESCRIPTION—Large copper-lead-bronze
main bearing shells of the precision type are
readily replaceable without machining. The
main bearing caps are attached to the crankcase
and carefully machined in place to receive the
precision bearing shells, Each bearing cap is
marked 1, 2, 3, etc.,, on blower side, and when
removed should always be replaced in its re-
spective position.

Crankshaft thrust loads are taken by the rear
main bearing. The upper halves of the main
bearing shells are seated in the cylinder block.
The lower halves are held in place by the main
bearing caps, each of which is bolted to the
cylinder block by two special stee! studs. Each
half of the bearing shell is prevented from end-
wise or radial movement by a tang at the part-
ing line on one side of the bearing. Each bear-
ing cap is locked from sidewise movement by a
milled seat in the cylinder block.

All upper halves of the main bearing shells
carry a circular groove midway between the
bearing edges which runs from parting line to
parting line, and furnishes registration with the
oil holes in the crankshaft journals at all times.
An oil hole in this groove midway between the
parting lines, provides oil registry with holes in
the cylinder block, by way of the bearing shells,

to the drilled passages in the crankshaft leading
to the various connecting rod bearings.

All lower halves of the main bearing shells
have no oil grooves; consequently, the upper
and lower halves of these bearing shells are not
interchangeable.

A very effective oil seal has been incorpor
ated at the rear main bearing. This seal con-
sists of a special treated leather ring (seal) in
a stamped retainer pressed into the fywheel
housing and an oil slinger attached to the rear
tace of the crankshaft timing gear. The rolled-
over inner diameter of the leather is held snug-
Iy against the crankshaft journal by a coil
spring, to prevent oil from creeping along the
journal into the flywheel compartment. The
slinger, attached to the gear, traps and throws
the surplus oil from the gear teeth back into a
cavity adjacent to the gear. The oil from this
cavity flows back into the oil pan. The leather
ring and coil spring constitute the oil seal as-
sembly, which is readily replaceable.

An oil seal of the same design is used forward
of the front main bearing. This seal is pressed
into the crankshaft front cover.

A. REMOVAL OF MAIN BEARINGS
1. Remeove the engine support cover and
drain the oil from the engine.
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Remove the cil pan (upper and lower on
the “HD 147).

On the 3 and 4 cylinder engines, the
tubricating oil pump assembly is bolted
to one of the main bearing caps and the
pump drive sprocket and bearing assem-

_bly is bolted to the front main bearing

cap. If necessary, remove the oil pump
and discharge pipe assembly, or the drive
sprocket bearing, and then remove the
bearing cap.

The bearing cap having been removed.
insert a 14" x 1” bolt with a %4” diameter
and 1/16” thick head into the crankshaft
main bearing oil hole, then rotate the
ghaft to the right (clockwise) and roll
the bearing shell out of position as shown
in Fig. 1. The head of the bolt should
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FIG. 1

nat extend beyond the outside diameter
ot the shell. The upper half of all the
main bearing shells may be removed in
this manner except the rear main. On
this bearing, the upper shell must be re-

REAR MAIN
BEARING SHELL |

moved by driving on the edge of the
bearing shell with a small curved rod, at
the same time revolving the crankshaft,

thus rolling the shell from position. Fig.
2

B. INSPECTION OF MAIN BEARINGS

As stated above, the main bearing shells are
of the precision type and are replaceable
without machining, The clearance between
the main bearing shells and the crankshaft
journals is from .002” to .004” and should
not exceed .008". Bearing shells when in
place have .001” larger diameter at the part-
ing line than at 90° from the parting
line. The thickness of the bearing
shells 90° from the parting line is .155%.

BEARING SHELL
SLEEYE
STEEL BALL OR ROLLER

MICROMETERS

FIG. 3

The 2 shells do not form a true circle when
not installed and when measured for inside
diameter should be installed in the caps and
block, with caps bolted in place. Fig. 4.
The 2 halves of the shells have a squeeze fit
in the case and cap, and must be tight when
the cap is drawn down. The shells may be
measured with micrometers at the points
marked *“C”, and any variation from .155”
will show the amount of wear on the par-
ticular shell being measured. Fig. 4.
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"C" 15 .0005" THICKER THAK ~D"
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FIG. 4

(NOTE: All the main bearing load of these
engines is carried on the lower half of the
bearings only. Any chipping, pitting, scor-
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ing, or overheating, of the main bearing
shells may be observed by. remwoving the
main bearing caps.)

If main bearing trouble is suspected from
the running of the engine, remove the oil
pan; remove the main bearing caps—one at
a time—and examine the bearing shells. As
no load is imposed on the upper half of the
shell, this half may not require changing.
Bearing shells are furnished as upper or
lower halves separately.

In cases of main bearing shell changes, the
crankshaft journal should be examined for
over-heating, scoring, or excessive wear. If
crankshaft journals have been overheated,
a new crankshaft should be installed, If they
have been scored or worn and not over-
heated, they may be reground, and under-
size bearing shells installed. See Topic 81-B.

. INSTALLATION OF MAIM BEARINGS

To install a main bearing shell with the
crankshaft in place, reverse the sequence of
operations for removal. The upper and low-
er halves of the main bearing shells are not
alike, The UPPER half IS GROOVED for
lubrication and the LOWER half IS NOT.

Always be sure to install the grooved shell

in the cylinder block and the non-grooved

shell in the bearing cap, otherwise the oil
supply to the connecting rod bearings will
be cut off.

1. When installing the upper half of main
bearing shells with crankshaft in place,
start the end of the shell having no tang
around the crankshaft journal, so that
when shell is in place tang will fit into
groove in the shell support. NOTE:
Main bearing caps are bored in position
and marked 1, 2, 3, etc. Whenever bear-
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ing caps are removed, they should be re-
placed in their original positions with
marked side of caps toward blower side
of cylinder block.

2. With lower half of bearing installed in

bearing cap, replace cap and draw up
evenly. The cap stud nuts may then be
tightened and locked. NOTE: Since the
bearing shells have a squeeze fit in the
cap and block, bearing cap nuts should
be drawn tight so shells will not shift.
If bearings have been installed properly,
the crankshaft will turn freely with all
main bearing caps bolted tight,

. REMOVAL OF CONNECTING ROD
BEARINGS
1. Remove the cotter keys, nuts, and bear-
ing caps.

2. Push the piston up in the cylinder and
remove the upper half of the bearing.

INSPECTION OF CONNECTING ROD
BEARINGS
All the connecting rod load of these engines
is carried on the upper halves of the bear-
ings only. Any chipping, pitting, scoring, or
over-heating of the connecting rod bearing
shells can be determined by taking off the
rod caps, one at a time, and pushing the
piston up in the cylinder so that the top half
of the bearing can be observed.

INSTALLATION OF CONNECTING ROD

BEARINGS

The upper and lower halves of the connect-

ing rod bearing shells are not alike. The

LOWER half has ONE CONTINUOUS

groove from parting line to parting line for

lubrication and UPPER half has one short
groove at each parting line.

1. Place the correct half of the rod bearing
in the connecting rod and install it on
the crankshaft.

NOTE: When the bearing is in place, a
tang on the bearing shell will fit in a
groove in the connecting rod.

2. Place the LOWER bearing shell in the
connecting rod cap and install. Draw the
cap up snug then the nuts can be tight-
ened and locked.

NOTE: The connecting rods and caps
are all marked 1, 2, 3, etc., when they
are removed they should be replaced
with the marked side towards the blow-
er.

If bearings have been installed properly,
the crankshaft will turn freely with all
main bearing caps and connecting rod
caps bolted tight.

3. Install oil pan and engine support cover.
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83 - Pision and Gomneciing Rod

DESCRIPTION—Each connecting rod is
made of drop-forged heat-treated carbon steel,
and forged to an “I” section with a closed hub
at the upper end and an integral cap at the
lower end. The rod is rifle-drilled for lubrica-
tion to the upper end, and is equipped with an
oil spray jet for cooling of the piston head.

The lower end of the connecting rod shank is
fitted with an orifice which meters oil to the
rifle-drilled connecting rod. The crankpin bear.
ings are steel-backed lead-bronze-lined shelis
of the precision type, without shim adjustments,
The upper and lower halves of the connecting
rod bearing shells (crankpin-big end) are dif-
ferent; therefore, are not interchangeable, but
are replaceable without machining.

The upper bearing shell is grooved midway
between the bearing edges, part way up from
each parting line, with an oil hole through the
shell at the termination of each groove. The
lower shell has an oil groove in line with that
of the upper shell and circling the shell from
parting line to parting line. These grooves
maintain a continuous registry with the oil
holes in the crankpins, thereby providing a con-
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FIG. 1
stant supply of cooling oil through the hollow
connecting rod to the piston pin bearings and
the spray jet.

A helically-grooved steel-backed bronze bush-
ing is pressed into each side of the connecting
rod upper end for the piston pin bearings. A
cavity of approximately %" between the inner
ends of these bushings, registering with the oil
passage in the connecting rod, forms a duct

around the piston pin whereby the pin bearing
1s lubricated and oil also is forced to the spray

jet for piston cooling. The piston pin floats in-

the bushings of both the piston and connecting
rod.

DESCRIPTION -— Malleable iron pistons
with extra long skirts, accurately ground the
tull length, are plated with a protective coating
of either tin or Parco Lubrite, which permits
close fitting. The top of the piston forms the
combustion chamber and is designed to dis-

place the air into close proximity to the fuel
spray.

To add strength, rigidity, and cooling effect
the head of each piston is cast with ribs on
the inside. The ribbed head is cooled by lubri-
cating oil forced from a spray jet on the top of
the connecting rod.

Two steel-backed bronze bushings, with
helical grooved oil passages, are pressed into
the piston to provide a bearing for the hard-
ened, floating piston pin. After the piston pin
has been installed, the hole in the piston at each
end of the pin is sealed with a tight steel cap
and locked in place with a lock ring. Thus,
lubricating oil returning from the sprayed pis-
ton head and working through the grooves in
the piston bushings is prevented from reaching
the cylinder walls.

A balancing rib is provided on the inside at
the bottom of the piston skirt. Because of this
design, all pistons are balanced to close limits.

Each piston is fitted with six cast iron rings
of conventional cut-joint type. Four I4” wide,
tin-plated grooved compression rings are placed
above the pin and two %" wide special oil-con-
trol rings scrape off the excess lubricating oil
thrown onto the cylinder walls.

A. MOTOR RUN-IN SCHEDULE

After installation of new motor kits or piston
rings, the motor must be run to allow rings
to seat and avoid the possibility of liner scoring
and excessive oil consumption. When motors
are first started after installation of motor kits
or piston rings, excessive smoking and raw fuel
and lubricating oil may appear in the exhaust.
This condition will correct itself as the motor is
run in.

Before starting motor after overhaul inspect
motor oil, fuel oil, and cooling system and see
that air cleaners have been properly serviced.
Close radiator shutters and start motor allow-
ing it to run at 14 throttle. See that all instru-
ment panel gauge readings are normal.

The most important factor in running in a
new engine or ¢ne which has just been over-
hauled is OPERATING TEMPERATURE.
The engine temperature must be brought to
normal, 175° to 185°, as soon as possible and
carefully maintained as nearly as possible with-
in this range. Temperatures of 150" and below
are conducive to the formation of gum and
sludge, both highly detrimental to an engine,
DO NOT, THEREFORE EVER IN THE
LIFE OF A TRACTOR, ALLOW IT TO OP-
ERATE AT LOW TEMPERATURE.

The following run-in schedule is recommend-
ed:

L; hr. at half throttle
3 hrs. at two-thirds throttle
3 hours at full throttle *
After this run-in, inspect engine lubrication
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and all points of adjustment, making any neces-

sary minor corrections.

Tractor can then be put to work but should
operate only under light load for the next 24
hours. Use a gear that will move the load with-
out reducing engine speed. After another ex-
amination and necessary adjustments tractor is

ready for full load.
B, PISTONS: LUBRIZING REPLACES TIN

PLATING

1. The new lubrizing process replaces the
tin plate on pistons for production and
service. “Lubrizing” is effective with en-
gine serial numbers 3713858, 4715786,
and 67110126.

2 PISTONS WITH THE NEW
TREATMENT WILL BE JET
BLACK IN APPEARANCE, and
easily identified from the former bright
tin plated pistons. The process is a
chemical treatment which converts the
finish ground surface to a friction-free
black coating providing a scuff-resistent
surface for break-in purposes, However,
interchangeability is in no way affected
by this change since dimensionally the
piston remains unchanged.

C. REMOVAL

1. Remove cylinder head. Refer to Topic
78-A.

2. Remove engine support bottom cover,
drain the oil and remove the oil pan.
(On HD-14, 2 Pans.)

3. Remove the lubricating oil pump (Only
necessary when working on a piston di-
rectly over the oil pump assembly.)

4. Remove the carbon from the upper in-
side circumference of the cylinder liner.

5. Remove the cotter pins, nuts and bear-
ing cap from the lower end of the con-
necting rod and push the piston and rod
assembly out through the top of the cyl-
inder block. PISTONS CANNOT BE
REMOVED FROM BOTTOM OF
CYLINDER BILOCK.

6. The piston rings may be inspected and
changed and measurements taken on the
cutside diameter of the piston skirt with-
out further disassembly.

INSPECTION

As the gummy deposits are not always

easily removed from the piston walls and

ring grooves with fuel oil or solvent, these
parts may be cleaned by using Simonize-

Chrome cleaner or its equivalent, and then

blowing dry with compressed air. After

cleaning, the piston skirt, the piston rings
and ring grooves should be thoroughly in-
spected.

The tin coating on the skirt is less than

.0007” thick and the presence of this coating

of soft metal will indicate the practical ab-

E.

sence of wear. If the tin is worn off in spots,
a careful examination should be made for
score marks or other indications of lack of
proper piston clearance.

A scored piston should not be re-used. In-
stall new piston.

The clearance between cylinder liner and
piston skirt should be from .006” to .008".
FITTING PISTON

Measurement of piston and cylinder liner
bore should be taken at room temperature
(70 deg. F.).

Measurements should be taken on the pis-
ton skirt lengthwise and crosswise of the
piston pin.

Cylinder bores should be measured with the
gauge shown in Fig. 3 both lengthwise
and crosswise of the cylinder block through-
out the entire length of the cylinder liner.

Ding
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The piston should be round within .001".
The cylinder bore should be round and
straight within 001",
The clearance of the piston in the bore may
be checked crosswise of the pin by using a

FIG. 4




Y% inch wide teeler ribbon between the pis-
ton and cylinder liner. Fig. 4,

With a .006” clearance between piston and
liner, a .005” feeler may be moved freely.

Since cylinder liners are furnished in stan-
dard size only, pistons are furnished in
standard size only. The upper part of the
piston (above the upper compression ring)
1s not tinplated and does not touch the cylin-
der wall. If this part of the piston shows
any coating of hard carbon, the rings must
be removed and the piston surface, as well
as the ring grooves, thoroughly cleaned.
The piston head should be absolutely clean
outside as well as the cooling ribs inside.
Any thick coating of carbon inside the pis-
ton head indicates failure of cooling 0il sup-
ply and necessitates the cleaning of orifice
at lower end of connecting rod, spray jet at
upper end of connecting rod, oil passage in
the connecting rod. Piston pin bushings in
connecting rod may have become loose and
worked toward each other, blocking oil
supply.

Before disassembling the rings, they should

be inspected for free fit in the grooves, side

clearance, and wear. The presence of the
original tool marks on the piston ring sur-
faces indicates the practical absence of wear.

To avoid any breakage use special tool, Fig.

5 when removing or replacing piston

rings. Care must be taken not to over-stress

the piston rings by spreading the ends more
than necessary to slip ring off and on the
piston.

New piston rings should always be used

with new pistons; furthermore, if the en-

gine has been in service for some time, even
though the same pistons are again used, it
is advisable to use new rings.
NOTE: In some instances, replacement pis-
tons and liners in the field have been im-
properly fitted, resulting in premature failure
of these parts.

Pistons and liners are marked “A” - “AA” -
“AAA” on the upper rim of each of these parts
to denote their actual manufacturing limits,
principally, to allow closer selection of correct
parts in production. Even with these mark-
ings, it is production practice to use feeler
checking across the pin and also at the thrust
surface for the full length of the bore with
liners installed and using the piston attached
to the connecting rod inverted to insure proper
fit before assembly. SERVICE SHOULD
USE SAME METHOD TO INSURE PRO-
PER FIT.

According to the markings of the pistons
and liners, their use in the various mated sets
would be approximately as listed below:
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“A” Piston with “A” Liner — .0065" - .0075"

Permissible

“A” Piston with “AAA” Liner—.0070” - .0080”

Permissible

“AA” Piston with “A” Liner—.0055” - .0065"

(Use only .006 or over)

“AA” Piston with “AAA” Liner — .0065" -

.0075” Permissible

“AAA” Piston with “A” Liner—.0050” - 0060"

Not Permissible

“AAA” Piston with “AA” Liner — .0055" -

.0065” (use only .006 or over)

It is extremely important that PISTONS
BE FITTED WITH NOT LESS THAN .006
RUNNING CLEARANCE., Boresin a tapered
or out-of-round condition should be corrected
by honing out the cylinder block slightly to
insure loose fit of cylinder liners. A Sunnen
hone or equivalent is recommended for this
purpose since the stones can be adjusted, so
removal of high spots is possible. Slightly
scuffed liners, if usable, should be polished or
lapped to remove surface irregularities. Pistons
should not be fitted to cylinder bores with ex-
cessive out-of-round or taper. Do not confuse
wear with out-of-round or taper. To obtain
a satisfactory running clearance, pistons and
liners should be selected for fit in the following
manner -

1. Clean cylinder block and assemble liner

in place.

2. Clean pistons and bores thoroughly.

3. Place a 14" wide .005” thick feeler ribbon
in cylinder bore. Feeler ribbon should ex-
tend full length of bore.

4. Assemble piston in running position in
cylinder with piston pin boss axis paraliel
to crankshaft axis.

5. Pull on feeler ribbon must not exceed 6
Ibs. at room temperature when properly
used as indicated below.

a. With feeler inserted in bore at 90° to
axis of crankshaft and pistons located
first at top then at bottom of bore.

b. As above with feeler ribbon inserted in
a position parallel to axis of crankshaft.

6. Mark piston and assemble in cylinder bore
in which it has been fitted.

When checking with feeler, if bind exists in
one place only when fitting piston in new liner,
remove liner and rotate part 90°. Reassemble
liner and check again. (Due to the thin wall,
it is possible for liners to go slightly out of
round while in stock. Liners should be stocked
standing on end).

After assembly of pistons and liners, proper
run in schedule should be followed to insure
proper seating of parts.

Above procedure with .005 feeler provides
an actual running clearance of .006. For an
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PISTON

CYLINDER BLOCK

'CYLINDER LINER:

FIG. 4 A

actual running clearance of .007 the feeler

thickness should be .006.

F. FITTING PISTON RINGS
When fitting piston rings, the gap between
the ends of the ring should be measured
with the ring inserted in the bore parallel
with the top of the cylinder block, Fig. 6.
This may be done by starting the ring in
the bore and then locating the ring by slid-
ing piston into bore on top of ring.
The specified gap on the compression rings is
trom .020” to .025” and on the oil control
rings from .010” to .020”. The gap may be
changed bv using a thin, flat, fine mill file.

" BETON ENG REMDVEIG
AND REFLACHG TOOL

FiG. 5

After proper gap has been fixed, the rings
may be installed on the piston with tool as
shown in Fig. 5.
NOTE: The oil rings are the three-piece
type and should be placed in the grooves as
shown in Fig. 7-B. This is important to
control piston lubrication properly. To ob-
tain best results, the piston rings specified
by the manufacturer should be used. Some
engines have two gold seals, one plain, and
one hooked oil ring on the pistons. The
latest engines have four tinned groove com-
pression rings. The use of the latter is cor-
rect when installing new rings.

Stagger the ring gaps around the piston and

apply some oil to the piston wall, rings, and

lower connecting rod bearing before
installing in cylinder block.

1. Effective with engine serial numbers
3713834, 4714786 and 6719873, all pro-
duction engines will have the twe oil
control piston rings installed in the
double scraper position, as shown in
Fig. 7B, all hooks facing down.

2. In line with the above production
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change, it is recommended that field
service follow the same procedure for
installing piston rings in the field at time
of engine reconditioning, since this new
arrangement has proved to be the most
WWWWW satisfactory for more effective oil con-
trol,

“H{ReTAINER ] T misTON PIN |

"/ TCONNECTING |
: " ROD .

FIG. 8
2. Tap piston lightly on wood block and
remove cap and pin. Should cap lodge
in the groove for the spring clip, it may
be readily removed with a rubber suc-

FEELER GAUGE FOR

S _ tion cup.

ok NG AP o0 10 10 ' H. REMOVAL OF PISTON PIN BUSHINGS FROM

PISTON — (SOLID BRONZE TYPE)

1. DESCRIPTION.
The solid bronze type connecting rod
bushing for service will be superseded by
an improved split type steel-backed
bronze bushing. A similar change will
also apply to production, on both piston
and connecting rod pin bushings.
The new service replacement bushing
(supplied for connecting rod only) may
be identified by the protective bright
cadmium plate coating. The service part
numbers remain unchanged.

2. Place piston in V-block with piston pin

s SQUARE CORNER hole in alignment with hole in block.
. (LOWER RING HALVES) Fig. 0.

CHAMFERED EDGE
{UPPER RING HALVES)

% CHAMFERED EDGE
{BOTH RING HALYES)
1 TYPE uBu ; _igjn:-————-—-—_————- DRIVING BAR () ~rdom.

BRIVER
BLOK 8,

OPTIONAL TYPES AND ARRANGEMENTS
OfiL. CONTROL PISTON RINGS. PIEION————h—&

FIG. 7

G. REMOVAL OF CONNECTING ROD FROM
PISTON
1. By means of a pair of small nose pliers,
dislodge spring clip which retains steel FIG. 9
cap at end of piston pin.

W-BLOCK

DRIVER g/% -
BLOCK (B) e . B3
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3. Set small diameter of driver block (B)
inside lower piston pin bushing.

4. Drive bushing from piston. Reverse pis-
ton and remove second bushing in same
manner,

INSTALLATION OF PISTON PIN BUSHINGS

IN PISTON

Bushings are installed in the piston with the

same tool that was used for removal; ex-

cept a stop plug is used in piston pin hole to

DRIVING
% BAR (C)

DRIVER

BLOGK () - € PISTON

PISTON PIN
BUSHING

VABLOCK (A)
)
| SIOPPLUG (9)‘

FIG. 10

locate the bushing correctly.

1. Lay stop plug (D) on V-block (A) with
large diameter down and small diameter
inserted in piston pin hole.

2. Start bushing in lower piston pin boss
from inside piston, with small diameter
of driver block (B) inside bushing and
shoulder of large diameter resting on end
of bushing. Fig. 10.

3. Drive bushing into boss until lower end
rests on stop plug. Reverse piston and
install second bushing in the same man-
ner.

REAMING PISTON PIN BUSHINGS
After the bushings are pressed into the pis-
ton, they must be reamed to size. For satis-
factory engine operation, the bushings must
be line-reamed exactly parallel with center
line of crankshaft and to the correct
diameter of 1.5025” -+ .0005” — .0000”. The
tool shown in Fig. 11 properly set up, will
accomplish these results.

1. Insert small long diameter of arbor (A)
into long bore of fixture from inner end
so that short small diameter of arbor
may enter bore in piston pin boss at out-
er end of bushing.

1 BONTHRG REAMER

AREDR A ATIDR G

;% = ¥ 3

SFPORTG Fit AT — .
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i
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FIG. 11

2. Set piston in fixture right side up with
bore in piston pin boss resting on ex-
posed end of bore (A).

Slide arbor (C) into outer end of fixture

and up against arbor (A).

Install roughing reamer onto reaming

bar and slide through arbors (A and C)

until outer end of reamer just contacts

inner piston bushing.

Slide arbor (B) into inner end of fixture

with small end of arbor entering bore for

piston bushing.

6. Attach screw feed to threaded end of
reaming bar and lock to guides of tool.

7. Turn reaming bar with handle and

thread will feed reamer uniformly

through bushing.

After rough reaming, carrv out the same

operations for finish reaming.

NOTE: Always use roughing reamer

for first cut and finishing reamer for last

cut.

9. Lubricate a new piston pin with engine
oil and try in newly reamed bushings. If
work has been done properly, the pin
will slip smoothly through bushings.
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FIG, 12




K. INSTALLATION OF PISTON PIN BUSHINGS
1. Piston pin bushings are installed in the
connecting rod with the same tool that

was used for their removal. Fig. 10.

2. Each bushing is flush with outer edge of
rod; this will leave an oil space of ap-
proximately %" between inner ends of
bushings for passage of oil to the spray
jet.

L. CONNECTING ROD BUSHINGS (SOLID

BRONZE TYPE)

1. DESCRIPTION.

The solid bronze type connecting rod
bushing for service will be superseded by
an improved split type steel backed
bronze bushing. A similar change will
also apply to production on both piston
and connecting rod pin bushing,

The new service replacement bushing
(supplied for connecting rod only) may
be identified by the protective bright
cadmium plate coating, The service part
number remains unchanged. There is
005" allowed for reaming after installed
in rod. For removal of split type bush-
ing refer to Topic 83-H.

M. ALIGN BUSHINGS FOR REAMING:

1. Remove connecting rod bearing cap and
set lower end of rod over lower arbor.
Install lower bearing cap sufficiently
loose so rod may be moved sidewise.

2. With the aligning arbor inserted at pis-
ton pin bore, and taper tight in upper
bushing at all times, slide lower end of

e SUPRCRTING FIXTURE

ALIGNING ARBOR

CONNECTING ROD

e LOWER ARER

FIiG. 13

rod tight against shoulder of fixture.
Tighten bearing cap and withdraw align
ing arbor.

N. REAMING CONNECTING ROD BUSHINGS:
To ream the connecting rod piston pin bush-
ings, set tool up as shown in Fig. 13 and 14,
refer to the following procedure as a guide

1. Slide arbor (C) into outer end of fixture.
2. Put roughing reamer over threaded end
of reaming bar and push bar through
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arbor (C) so reamer just contacts con-
necting rod bushing.

3. Slide arbor (B) over inner end of ream-
ing bar so outer diameter pilots into
fixture.

4, Slide screw thread feed over guides of
fixture and turn bar into threads of feed
Lock screw feed onto guides with thumb
screws,

5. Turn handie and reamer will feed
through bushing uniformly.

6. Repeat the above operations with the
finishing reamer.

NOTE: Do not attempt to remove all
the metal with the finishing reamer.

4 . HHESHNG REAMER

Ei' ACUCENG REAMER -
L T
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FIG. 14

7. Lubricate a new piston pin with engine
non-corrosive oil and try in newly ream-
ed bushings. If work has been done
properly the pin will slip smoothly
through bushings.

O. INSPECTION OF CONNECTING ROD PARTS

1. Before a connecting rod is replaced in
the engine all parts should be washed
clean and inspected.

2. If piston pin shows any appreciable
wear install a new pin.

i
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3. Open orifice at lower end of rod and
spray jet at upper end of connecting rod,
and blow dry with compressed air
through rifle drilling in rod. ]

4, The connecting rod bearing load is on
the upper half of the shell only. Any
wear will show on upper half of shell.
The upper half of the shells should be ex-
amined for scoring, chipping, cracking,
or signs of overheating. The backs gf
the bearing shells should also be in
spected for any bright spots. Bright
spots on the backs of the shells will
indicate that the shells have been
moving in their supports and are unfit
for further use. If any of these condi-
tions exist, a new upper half shell must
be installed. If crankshaft journals are
badly scored a new crankshaft should be
installed, or ground undersize. See Topic
81-B.

5. The connecting rod bearing shells are
furnished in standard sizes and .010,
.020, .030 undersize.

P. ASSEMBLE CONNECTING ROD TO PISTON

NOTE: Before installing lock rings in pis-
tons bend lock rings at ends where they
contact center of pin retainer z” or the
thickness of the lock itself, to exert firm
pressure on retainer. This procedure will
effect a more perfect oil seal and prevent oil
from escaping into air box through liner air
ports.

1. Install one piston pin retainer and lock

- -{RETAINER ] -{PISTON_PIN J:

L[ conNNECTING |
1T UROD

FIG. 16

ring into either end of piston pin hole.
Make sure lock ring enters groove in
piston.

2. Place upper end of connecting rod be-
tween piston bosses in line with pin holes.
Lubricate piston pin with clean engine
oil, non-corrosive, and slide into position.
NOTE: Pin should slip readily into posi-
tion without forcing, if correctly fitted.

3. Install second piston pin retainer and
lock ring at exposed end of pin.

Q.

INSTALL PISTON AND CONNECTING ROD
ASSEMBLY IN ENGINE

The lower end of each connecting rod, as
well as the caps, are stamped on one side,
1, 2, 3, etc. These numbers identify the caps
with the rods and show the particular cylin-
der with which each rod is used. These po-
sitions should always be maintained when
rebuilding an engine; the marked side of
the rod always faces the blower side of the
cylinder block. The pistons are not marked
and can be put on rod either way.

1. Stagger the piston ring gaps around the
piston, apply some clean non-corrosive
engine oil to piston and rings, then slide
the piston ring compressor tool over the
lower end of the piston skirt with flared
end toward top of piston. Fig. 17. Turn
the piston and rod assembly so that the
identification mark on lower end of the
connecting rod is toward the blower side
of the cylinder block. By tapping on up-
per end of piston with a wood block,
drive the piston in the cylinder bore.

2. Wipe clean and lubricate each connect-
ing rod crankshaft journal. Install bear-
ing shell with the one short groove at
each parting line in the connecting rod
and position rod onto crankshaft journal.

3. Heeding the marks on the bearing caps,
install bearing shell with the one con-
tinuous groove from parting line to part-
ing line into bearing cap, with lip of shell
in groove of cap, and put cap and shell
in place.

PISTON

&7
PISTON RINGS

PISTON RING
COMPRESSING 100
-

FiG. 17

it
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4. Lock cap securely in place with bearing
cap bolts and nuts and install cotter pins.

5. Install lubricating oil pump.

6. Install oil pan and fill to prescribed level.
(2 on HD-14).

7. Install cylinder head.

REMOVAL OF PISTON PIN BUSHING (SPLIT

TYPE)

1. DESCRIPTION. The solid bronze
type connecting rod bushing for service
will be superseded by an improved split
type steel-backed bronze bushing. A
simnilar change will also apply to produc-
tion, on both piston and connecting rod
pin bushing. The new service replace-
ment bushing (supplied for connecting
rod only) may be identified by the pro-
tective, bright, cadmium plate coating.
The service part number remains un-
changed. There is .005” allowed for
reaming after installed in rod. The new
bushing assures a slightly tighter fit in
the connecting rod and is interchange-
able with the former part, providing the
following service instructions are noted
carefully.

2. SERVICE NOTE: The new piston pin
connecting rod bushings should be in-
stalled with split of bushings at the top
of the piston pin hole in rod. Also note
that the split in the piston is opposite or
downward.

3. REMOVE PISTON PIN BUSHINGS

FROM CONNECTING ROD (SPLIT
TYPE) 1If the bushings at the upper
end of connecting rod need changing,
they may be removed from the rod by
using tool, as illustrated.
Piston pin fit in rod is approximately
.0025” to .0032” when new. Due to no re-
versal of load, bushings do not require
replacement until clearance exceeds ap-
proximately .010”.

4. Support lower end of connecting rod on
suitable wooden block and place upper
end of rod on tool base so that bore in
bushing align with hole in base.

5. Using hammer and driving bar to drive
bushings from rod as shown in Fig. 12.
INSTALLATION OF PISTON PIN BUSHINGS

(SPLIT TYPE)

1. The piston pin bushings are installed in
the connecting rod with the same tool,
that was used for their removal, as il-
lustrated.

T.
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2. When installing split bushings in con-
necting rod, the split or joint should be
at the top as shown in illustration.

3. When installing, drive each bushing in
from the outside of the rod until outer
end of bushing is flush with outer edge
of rod; this will leave an oil space of
approximately %" between inner ends
of bushings for passage of oil to spray
jet.

REAMING PISTON PIN BUSHINGS IN CON-

NECTING ROD. (SPLIT TYPE)

Since the inside diameter of replacement

bushings are smaller than the final finished

diameter, the bushing must be reamed after
they are pressed into place,

This operation is accomplished with tool

as illustrated in Figs. 13 and 14. The first

illustrates how the connecting rod is placed
on the fixture preparatory to reaming. The
second shows the actual reaming operation.

1. Place bore at lower end of rod over
arbor on fixture and draw bearing cap
up tight.

2. BSlide bushing into rear guide boss of fix-
ture with hollow end facing slot in fix-
ture for upper end of connecting rod.

3. Rotate connecting rod into position for
reamning so that upper end of rod rests
on boss of tool bed.

4. Install bushing on reamer. Insert ream-
er into front guide boss and turn clock-
wise with uniform motion. Do not crowd
reamner too hard, as better results will be
obtained by moderate pressures when
turning.

5. After reaming, inspect bearing surfaces

in bushings. Use a light coating of
prussian blue, and slide a standard pis-
ton pin through the bushing to check for
clearance. If bearings are good, and
clearances are satisfactory, parts may be
lubricated and the connecting rod at-
tached to the piston as described in
Topic 83-P.
NOTE: Piston pin fit in rod is approxi-
mately .0025” to .0032” when new. Due
to no reversal of load, bushings do not
require replacement until clearance ex-
ceeds approximately .010” If bushings
have been exceptionally overheated, due
to piston failure, new bushings should
be installed. Loose bushings may creep
together thus blocking the supply of
cooling oil to the piston.
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84 -- Gylinder Liners

DESCRIPTION—Replaceable cylinder lin-
ers, made of hardened alloy cast-iron and ac-
curately honed to a very smooth finish, are ma-
chined to form a loose fit in the cylinder block.
Because of this feature, the liners are easily re-
moved and installed.

A flange at the top of the liner fits into a re-
cess in the cylinder block, insuring proper po-
sitioning in the block. Even temperature and
minimum distortion are insured by water cool-
ing each liner over its entire length, except at
the ports, which are cooled by the scavenging
air. To permit introduction of fresh air into the
cylinder, sixty-four " ports are drilled into the
circumference of each cylinder liner. These
ports are arranged in two rows—32 to each row
—and are equally spaced and staggered.

A. REMOVAL
Cylinder liners can be removed and in-
stalled with the motor either in or out of the
tractor,

NOTE: LOOSE FIT LINERS: In engines
3711147—HD 77), (4712187—“HD 10”),
(6712455—“HD 14”) and above.

1. Remove the pre-cleaners and hood.

2. Remove the cylinder head. Refer to
Topic 78-A.

3. Drain the oil from the crankcase.

4. Remove the engine support bottom
cover,

5. Remove the oil pan. (On HD 14, 2 pans).
NOTE: On the 6-cylinder motors the
lower pan will have to be taken off first,
then the lower oil screen cover and
screen. The upper oil pan can now be
removed.

6. Remove the oil pump if the cylinder
liner to be installed, is over the pump.

7. Remove the connecting rod cap and push

the piston out the top.
NOTE: Before attempting to remove
the piston from the cylinder liner scrape
the carbon from the upper, inner circum-
ference of the liner.

s PULLING - AMD
INSERTING SCREV

DRIVE SHAFT

FOR ELECTRIC DRILL PRIVING HEAD

~=PULLING, SLEEVE

e CYLINDER LINER

PULLING ADAPIER

FIG. 2

8. Since the cylinder liners are a loose fit
they may be removed easily from the top
of the cylinder block by hand after
loosening with the tool shown in Fig. 3.
A study of Fig. 2 will show how to set
up and use the cylinder liner puller tool.
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e DRIVING HEAD

FIG. 3

The same screw and driving head of the
tool is used for pulling and installing the
cylinder liner. For pulling the liner
the short adapter, which seats on
the lower edge of the liner, is used in the
lower end of the screw and the long,
hollow adapter is used between the
screw head and the cylinder block. As
the liner is pulled from the cylinder
block it follows up inside the upper hol-
low adapter.

NOTE: PRESS FIT LINERS:

Press fit liners have to be removed all
the way from the cylinder block with the
set-up as in Fig. 3.

B. INSTALLATION (LOOSE FIT)
1. To install a loose fit cylinder liner, wipe

outside of liner and bore in cylinder
block clean; then push the liner in by
hand. When in place the top face of the
liner upper flange will be from .002” to
.004” above the top surface of the cylin-
der block.

C. INSTALLATION (PRESS FIT)
1. Reverse the removal process to install

the cylinder liners except that a different
adapter must be used.

NOTE: The cylinder liners for a press
fit and for a loose fit are identical; the
bore in the block is different.

D. CYLINDER LINER AIR PORT CARBON RE-
MOVAL

1. Remove Blower Assembly. Refer to

Topic 79-A,

2. Remove cylinder head assembly. Refer

to Topic 78-A.

Nen kW
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FIG. 4

Remove Generator.

Remove secondary oil filter assembly
only on HD 7.

Remove air heater assembly.

Remove hand hole covers.

Liner air ports can now be cleaned using
tool shown in Fig. 4.

Removing carbon from the cylinder
liner port holes is normally done with
cylinder liner in the block (not with
liner out, as illustrated in operation
view), First lower piston to its extreme
position, insert tool with carbon remov-
ing reamer attached in port hole and
turn operating handle which rotates the
reamer and cuts its way through the
carbon-plugged port hole. Continue this
until all port holes have been reamed.
Remove reamer, replace with cleaning
brush and give each port hole a final
cleaning.

BE SURE TO BLOW ALL LOOSE
CARBON AWAY FROM TOP OF
PISTON AND CLEAN CARBON
FROM AIR BOX BEFORE REAS-
SEMBLING MOTOR.

IMPORTANT: Air box drain tube
must be kept open.



PR -

85

85 -- Gylinder Block

11 2

. Yeriicat Qil Passage. 5. Cooling Liguid Inlet Opening o
. Qil Gallery. Liner Jacket.

. Qil Passoge to Crankshoaft., &, Liner Cooling Jacket.

. Cooling Liquid Manifold. 7. Air Box.

FIG. 1

Description—The cylinder block and crank-
case, which is the main structural part of the
engine, is a box-like, one-piece casting made of
alloy cast iron. Rugged transverse members,
cast integral, provide utmost rigidity and
strength, insuring perfect alignment of bores
and bearings under all loads. The cylinders
are bored to receive the cylinder liners, into the
circumference of which a number of air inlet
ports are drilled. The water jackets extend the
full length of the bores and are divided into
upper and lower sections, which are connected
by hollow struts. Cooling water enters at the
bottom of the water jacket from the water
pump, and leaves the jacket at the top through
holes which register with corresponding open-
ings in the cylinder head. Surrounding the
water space is an air chamber, which conducts
the air from the blower to all of the inlet ports.

A camshaft and a balance weight shaft are
located on opposite sides of the cylinder block
and near the top. The upper halves of the
main bearing seats are cast integral with the
block. Drilled passages in the block carry lu-
bricating oil to all moving parts and eliminate
piping. Hand-hole plates on the side opposite
to the blower permit access to the air chamber,
and inspection of pistons and rings through
the intake ports in the cylinder walls. Two
hand-hole plates on the blower side serve the
same purpose. Cylinder blocks for service are
furnished with mainbearing caps, studs, and
the necessary plugs. Cylinder liners, due to
loose fit, are serviced separately.

. Air Passages 1o Cylinder,

. Bare for Cylinder Liner,

Bore for Cam or Balance Shaft,
Upper Half of Main Bearing Seat, 15. Plugged Holes Each Corner.

12. Water 1o Cylinder Head,
13. Air from Blower.
14. Water from Pump.

FIiG. 2




A. CYLINDER BLOCK; IDLER GEAR OIL HOLES
To improve the oil seal at front and
rear of cylinder blocks, special brass
plugs 14” dia. x 5/16”, Part No. 5154319,
are now installed in the oil holes of the
two idler gear bosses at the front of
the engine as well as in the oil hole of
the idler gear boss at rear of engine, not
used for the idler gear. This was effec-
tive starting with engine serial numbers
371833, 4711183 and 6177462.

2. The boss used for the idler gear, which
of course is NOT plugged ,is always in
the left-side of rear face for all Models.

3. The idler gear oil hole plugs may be
installed in service, on engines built prior
to serial numbers shown above. This
can conveniently be done when engines
are disassembled for inspection or over-
haul.

4. To install idler gear oil hole plugs pro-
ceed as follows:

a. Remove {ront and rear cylinder
block end plates.
b. Install a plug in both idler gear boss

85A-B

oil holes at front end of cylinder
block.

c. At rear end of cylinder block (gear
train end) install a plug in the oil
hole of the idler gear boss opposite
that to which the idler gear hub is as-
sembled. (Right hand side)

NOTE: Top of plugs must be below sur-
face of cylinder block when installed. If
the plugs project from the surface of the
block, the end plates will be warped when
attached to the block.
Cylinder block assembly replacements for
service will have these plugs included in
shipment as loose parts.
B. AIR BOX DRAIN TUBE
1. An improved air box drain tube became
effective on Tractors HD-14, 1405, HD-

10, 1711 and HD-7, 1343, to eliminate

difficulty experienced in the field with

air box drains clogging.

2. The improved air box drain tube may be
installed on engines in the field by drill-
ing and tapping air box as shcewn in Fig.

»
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FIG. 4

The improved drain tube should be in-
stalled if possible,

It is very important that a careful meas-
urement be made to locate the hole. Use
a 6” scale as shown on sketch and meas-
ure from bottom of air box to bottom of
hand hole—dimension B.. Make sure
scale does not rest on curvature of cast-
ing or on sludge particles which may be
on hottom of air box. If dimension B is
not correct, the hole will not be located
to properly drain air box. To locate cen-
ter of new drain hole use dimension B
minus 9/32” and measure down on out-
side from bottom of hand hole.
CAUTION: Care should be used when
locating center of hole to be drilled as
there is danger of drilling into bettom of
air box. The correct measurement is, B
minus 9/32”. Measurement B will vary
on different engine blocks so it will be
necessary to measure on each engine to
locate the drain hole.

To drill hole in air box on the HD-10
and HD-14, it will be necessary to re-
move the left front fender, Use a ratchet
drill or weld an extension on a 1% drill
to make the driil about 14 inches long so
that it will clear the motor support and
allow an electric drill or a breast drill to
be used. With the extension drill you
will find that the drill will have to be
slanted downward slightly to reach the
spot marked on the block. This will
cause the hole to angle downward but

by exercising special care when tapping,
the hole can be tapped horizontally.

To drill the hole in the air box on the
HD-7 it will be necessary to remove the
left front fender. The block is then
readily accessible and no special tools
will be necessary. It is suggested that a
small pilot drill be used first, then a
1g" drill. Cut threads in hole with a 14"
pipe tap. Do not run tap in too far at
first. Use tap and then try #910978 el-
bow. A desirable fit is obtained when el-
bow is in proper position and tight in
hole with threads just extending through
wall of cylinder block. If the threads are
cut too deep in hole, #910978 elbow will
go in too far and there will not be enough
clearance between elbow and block to
start nut on air box drain tube assembly.
After elbow is installed, connect drain
tube to elbow and clip tube to block
using #043030 Clip and capscrew as
shown in sketch.

The #047703 Drain Tube Assembly is
used on all three model engines. On the
“HD-14”, install and clip tube as stated
then bend tube as shown to prevent air
box residue from blowing on bayonet
gauge.

When improved air box drain tube is in-
stalled, original drain tubes should be re-
moved and I4” pipe plugs instailed.
Otherwise collapse old drain tubes so
they will be closed.

For installation on tractors below the
effective serial numbers, order 1—047703
Drain Tube, 1—910978 elbow, 1043030
Clip, 1 Capscrew #043886 and 1 lock-
washer 910805 for “HD-10” and “HD-
7”. Order same for “HD-14" but omit
capscrew and lockwasher.

C. CLEAN CYLINDER BLOCK, OIL AND WATER
PASSAGES

1.

2.

3.

The motor must be completely dis-
mantled. Refer to Topic 73-A.

To clean the oil passages, remove the
various plugs in passages.

These passages can now be cleaned by
high steam pressure with a solvent used
in the water, to cut the sludge and for-
eign material that has collected.

After cleaning with solvent is finished,
solvent must be flushed out with clean
water under pressure. Make sure when
replacing plugs that they are white lead-
ed and put in their respective places.
To clean the water jacket of block re-
move the brass plugs around the water
jacket. High pressure steam and water
can be applied through these openings;
place the block in various positions
while this is being done so that the loose
scale may be washed out.




6.

After the cleaning is complete, replace
the plugs with white lead and tighten
securely.

D. CYLINDER HEAD OIL GASKET LEAKS

1.

3.

When cylinder head gaskets are replaced
the cup plugs in the four corners of the
cylinder block should be inspected for
tightness. In case plugs are loose a rec-
ommended procedure is to drive the plug
deeper in the hole and assemble a second
plug, coating same with “Aviation Pre-
matex”, “Casola”, or equivalent to pro-
vide a permanent seal. This will avoid
any possibility of leakage at these points.
Refer to Fig. 5.

Plugs may be purchased under the fol-
lowing part number: 5151122,

Hone cviinder block for loose liner
that previously used pressed in liner.

85D-86

Flush to

1/16 below surface of block
$

-

Plugs
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86 -- Camshaft and Balance Shaft

EXPLODED VIEW OF CAMSHAFT
AND BALANCE SHAFT ASSEMBLY
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DESCRIPTION. The camshaft is a one-
piece drop-forging, case hardened at cams and
journals, and is located in top of cylinder block.
A one-piece bearing cage at each end, and inter-
mediate bearings between each set of cams,
provide a rigid support. The two halves of each
intermediate bearing are held together by two
spring retainers and the complete bearing is
locked into place by a shouldered set screw in
top of cylinder block. The bearing at front end
of camshaft absorbs the drive thrust.

The cams are ground with parallel surfaces
to promote efficient, quiet roller action, and
are heat-treated to provide a hard wearing sur-
face on working portion of cams.

The balance shaft runs parallel to the cam-
shaft in top of cylinder block. The balance
shaft, like the camshaft, is supported by a one-
piece bearing cage at each end but has no inter-
mediate bearings. In addition to the counter-
weighted gears at rear end, balance weights are
used at the front end of both the balance shaft
and camshait. The front end balance weights
are different for the three, four and six
cylinder engines in that the weights are
lightest for the three cylinder, somewhat
heavier for the six cylinder and still heavier for
the four cylinder.

The camshaft and balance shaft end bearings
are lubricated from four vertical oil passages in
the cylinder block which communicate with the
main oil gallery. The camshaft intermediate
bearings are lubricated by oil from the hollow
camshaft.

A, REMOVAL
1. Remove motor from tractor, refer to

Topics 74, 75 and 76 for removal instruc-
tions.

2. Remove clutch and flywheel.

3. Remove cylinder head and flywheel
housing.

4. Remove front balance weight cover.

5. To prevent gears from rotating, roll a

clean rag into the teeth of the timing
gears. Straighten the tongues on lock-
washers, and loosen retaining nuts on
each end of both the balance shaft and
camshaft. Remove nuts.

6. Withdraw the balance weights from bal-
ance shaft and camshaft. A slight pry
will remove the weights.

7. Back out the special fillister head lock
screws from top of cylinder block at each
camshaft intermediate bearing.

8. Remove 3 capscrews from each rear end
balance shaft and camshaft bearing cage,
by means of a socket wrench inserted
through a hole in the web of timing
gears,

9. Withdraw both the balance shaft and
camshaft timing gears and bearing as-
semblies from rear end of cylinder
block.

a .. FROHT BALANCE
WEIGHTS

RETAINER HUT

* WRENCH FOR REMOVING
AHND RIFLACRG -+
RETAIMER HUT

P

FIG. 2

10. Remove the 3 capscrews from each bear-
ing cage at the front end of the balance
shaft and camshaft; remove the cages
from the engine block front end plate.

B. REMOVAL OF PARTS FROM CAMSHAFT
AND BALANCE SHAFT
1. The gears may be removed from both
the camshait and balance shaft by sup-
porting the shaft and gear assembly in
an arbor press and pushing the shaft
through the gear, as shown in Fig. 3.

e ARBOR

L CAMSHAFT GEAK

==

5=

A CALASHAFT

(aiTEr

i

F=ow

FIG. 3

2. After gears are removed, end bearings
may be removed from shafts.

3. Remove spring retainers from camshaft
intermediate bearings and remove the 2
halves of each bearing.

C. INSPECTION
After all parts have been cleaned and dried
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with compressed air, inspect all bearings and
journals for good bearing surfaces and wear
before installing the parts.

Radial clearance on camshaft and balance
shaft bearings is from .0015” to .003” and
should not exceed .005”. End clearance for
these same bearings is from .002” to .005”
and should not exceed .010".

Should any of the bearings show scormg or
be worn so clearances exceed limits given
above, install new bearings. Examine cam
surfaces for wear or scoring. If cams are
scored install a new shaft.

Oil is fed through the hollow camshaft to
its intermediate bearings; therefore, all oil
holes should be examined in the shaft and
in the bearings. Sludge accumulations,
might restrict the oil flow, and should be
removed.

INSTALL PARTS ON CAMSHAFT AND BAL-
ANCE SHAFT

Parts shown below should be assembled on
camshaft and balance shaft before they are
installed in cylinder block.

BALANCE WEIGH?S
OUTER FC!

LO;{G ETAEEP G fAGE5

THAUET £D O
(AM!M.‘\H J\M:
/E){,EMA“L SHAT

< THELST SHOULBERS

SPECIAL
LGEK reuTs

SPECIAL
LOEK raTs

SHORT BEARING CAGES
FOR HOHLTHAUST END
OF CAMIBALT AND
BALANCE SHAFT

TTIMING GEARS
LR EALL

FIG, 4

Note that the teeth on one timing gear form
a right-hand helix, and on the other, a left-
hand helix. When viewing engine from rear,
the gear with right-hand helical teeth is lo-
cated on left side and vice versa for right
side,
The camshaft and balance shaft gears are
the same for all engines; but weights are
attached to these gears on the 4 and 6 cylin-
der engines for balancing purposes. No
weights are attached to the gears on the 3
cylinder engine. Camshaft and halance
shaft gears from a 3 cylinder engine may be
used on the 4 or 6 cylinder engines, if the
specified weights are attached; the gears
from either a 4 or 6 cylinder engine may be
used on a 3 cylinder engine, if the weights
are removed from the gears.
1. With end bearings located on shaft,
place Woodruff keys in shafts and press
the timing gears on the camshaft and
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HOLLOW ARBOR

CAMSHAFT GEAR

e CAMEHAFT
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balance shaft,

Start nuts on each shaft,

Install the intermediate bearings in
place on camshaft and lock the 2 halves
together with 2 spring retainers on each
bearing.

THRUST BEARING ASSEMBLY “SECOND

TYPE”

The first type camshaft and balance thrust

bearing was a one piece assembly with

plated thrust surfaces integral with the
bearing cage as shown in Fig. 6. The
second type became effective w1th engine
serial numbers 3714702, 4716608 and

67116791. The intergral thrust surfaces of

the first type are replaced by steel-backed

bronze, washer type bearings which are
separate and loose from the bearing cage.

These are assembled at each end of the

bearing, as shown in Fig. 7, with the

bronze surfaces facing outward. Only the
second type Bearing Assembly will be sup-
plied for all service.

1. The second type camshaft and balance
shaft thrust bearing is interchangeable
with the first type part. However, the
thrust washers are loose, and must be
assembled to the cage before the bear-
ings are installed. The thrust washers
cannot be used with the first type bear-
ing.

2. The second type cam and balance shaft
bearing assembly which includes thrust

washers is carried under part number
5159559, The cam and balance shaft

Lo N



36E

FIG. 6

7
23

BRONZE SURFACE
E—r GF WASHERS |

A

¥,
,“ HEW BEARING ASSEMBLY -~ THRUST

FIG. 7

thrust washer is carried under part
number 5158917. The second type bear-
ing assembly will only be serviced com-
plete with thrust washer. Replacement
thrust washers may be purchased sep-
arately.

When engines are disassemnbled for the
first time it will be noted that the bal-
ance shaft thrust bearing is assembled
at the front end of the engine, the same
as the camshaft thrust bearing. This is
followed in production to facilitate new
engine assembly. It is not an absolute
requirement that the balance shaft
thrust bearing be installed in the front
end of the engine as this bearing may be
installed in the front or rear of the en-
gine, whichever is most convenient.
NOTE:: THE CAMSHAFT THRUST
BEARING MUST BE INSTALLED
IN THE FRONT END OF THE EN-
GINE.

E.

4.

Thrust bearings are distinguished from
plain bearings by the presence of oil
srpoves in the bushings.

To install new thrust bearing assemblies

proceed as follows:

a. Apply some heavy cup grease to the
steel faces of the thrust washers and
then place one of these washers
against each end of the bearing. (Be
sure the steel faces are next to the
bearing ends.)

b. Lubricate shaft journals. Install the
bearing assembly on the shaft journal
with belting flange of bearing toward
outer end of shaftt BE CAREFUL
NOT TO DISLODGE LOOSE
WASHERS ON END OF BEAR-
ING WHEN PLACING THE
THRUST BEARING ON SHAFT.

INSTALLATION OF CAMSHAFT AND BAL-
ANCE SHAFT

The necessary parts, as shown, having
been attached to camshaft and balance shaft,
these assemblies may be installed in cylin-
der block as follows:

1.

Install end bearing for front end of cam-
shaft and balance shaft in engine block
front end plate, and secure in place with
lockwashers and capscrews.

Start camshaft, bearing and gear assem-
bly into position at rear end of block on
the side of cylinder block opposite ex-
haust manifold and slide into place.

The idler gear will be on the side of en-
gine opposite camshaft and the position-
ing of timing marks will take place when
the balance shaft is installed in position.
Secure bearing cage for rear camshaft
bearing to engine block rear end plate
with 3 lockwashers and capscrews.
These capscrews are accessible through
the hole in timing gears.

Revolve the camshaft intermediate bear-
ing so locking holes in bearing align with
holes in top of cylinder block, and in-
stall lock screws,

With Woodruff key in place, slide the
balance weight on front end of camshait,
with the overhanging section of the
weight facing away from engine block.
With the exception that the balance
shaft has no intermediate bearings, the
procedure for installing this shaft in
cylinder block is the same as that fol-
lowed in installing the camshaft. The
timing marks “O” on the camshaft and
balance shaft gears must face each other.
Topic 80, Fig. 1. Viewing engine from
rear the idler gear is located on the left
side of cylinder block, and the marking
“R"” which appears on crankshaft gear
must face one of the “R” marks on the
idler gear. The other “R” mark on idler
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RIGHT HAND HELIX GEAR LEF'T HAND HELIX GEAR with a 16” wrench and lock them in
ALWAYS ASSEMELED ON ALWAYS ASSEMBLED ON lace

LEFT HAND SIDE OF RIGHT HAND SIDE OF P . _

ENGINE. RHGINE.- ' 8. On the 6 cylinder engine, the balance

weights “A” articulate on the balance
weight hubs “B”. Fig. 10. After the
balance weight assemblies are locked in
CBURTE RELOCHKMISE place on the shaft a clearance of .008”
BELTR CeAR should be maintained between the
weights “A” and the hubs “B”. If clear-

GEAR TOOTH HELIX
CLOCKRWISE ON
RIGHT HAND
HELIX GEAR

WEIGHT HUB5(B!

FEELER GAUGE
FOR MEASURING
CLEARANCE BETWEEN
WEIGHT AND HUB
CLEARAMNCE, 008

BALAMCE
WEIGHTS A

ENGINE VIEWED FROM REAR
F1G. 8

gear must face the “R’ mark on the bal-
ance shaft gear.
7. The camshaft and balance shaft both

.

having been installed, wedge a clean FIG. 10
cloth between the teeth of the timing .
gears and draw nuts as tight as possible ance does not exist as shown, the
weights will not articulate on the hubs
PRELOADED and the engine might be “rough”.
BALARCE WEIGHT NOTE: Solid balance weights are used
GUIER FACE on the 3 and 4 cylinder engines; these

weights are simply keyed and locked to
the shaft with special lock nuts. The

5 front end balance weights are different
)2 5 .

for the three, four and six cylinder en-
NUT gines, the weights are lightest for the

three cylinder, somewhat heavier for the
six cylinder and still heavier for the four
cylinder engine.

BALANCL wiGey BALANEE WEIGHTA F. REASSEMBLY OF MOTOR
HUBIZ) Reverse the removal process for installing
the flywheel housing, flywheel, etc.

FIG. 9

87 -- Gear Train Cover and Flywheel Housing

A. REMOVAL OF GEAR TRAIN COVER AND and remove the flywheel.
FLYWHEEL HOUSING 3. Remove the capscrews and bolts hold-
1. Remove the motor from the tractor as ing the housing te the rear cylinder
directed in Topics 74, 75 and 76, “Motor block end plate and rear lifter bracket;
Removal.” also remove the capscrews in the rear

2. Remove the clutch from the flywheel of the oil pan where it fastens to the
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housing. Loosen all capscrews in oil
pan. Now remove the housing.
NOTE: REVISED FLYWHEEL HOUSING
GASKETS
The flywheel housing large and small gaskets
have been reduced in thickness from the form-
er 1/32 to 1/64.
INTERCHANGEABILITY: Is affected.
Both large and small gaskets of the new thick-
ness must be used together when replacements
are necessary. Therefore, a new service gas-
ket set is provided under part number 5150025
which includes the necessary gaskets to affect
a complete changeover to new design.

. INSPECTION

The purpose of removing the housing alone

is to replace the rear oil seal and inspect

housing for cracks.
C. INSTALLATION OF GEAR TRAIN COVER

AND FLYWHEEL HOUSING

1. Sozk the new oil seal in motor oil for
at least 30 min. before installing. Drive
the old oil seal out. Shellac flywheel
housing before pressing new seal into
place.

2. Place the oil seal assembly tool on the
two dowel pins in flywheel end of crank-
shaft, and instail flywheel housing as
shown. Care must be taken when plac-
ing housing over the seal tool, that the
edge of seal does not catch on edge of
assembly tool. This can be very easily
overlocked and will ruin seal. Install

bolts in housing, and tighten capscrews
in oil pan.

Remove special tool.

Install flywheel and clutch.

Install motor in the tractor reversing re-
moval procedure,

i

FLYWHEEL HOUSING
AND GEAR COVER

QI SEAL -
ASSEMBLY TOOL
SLIP ONTO DOWELS
AT FLYWHEEL END
OF CRANKSHAFT

FIG. 1

88 -- Flywheel

A. REMOVAL OF FLYWHEEL
Remove motor from tractor as directed
in Topics 74, 75 and 76.

2. Remove clutch from flywheel.

3. Remove the 6 capscrews holding the fly-
wheel to the crankshaft.

4. There are two 7/16” N. C. threaded
holes in the flywheel to facilitate remov-
al. Screw two 7/16” N. C. capscrews in-
to these holes, pushing the flywheel off
the crankshaft hub.

B. INSPECTION OF PARTS

1. If a new starter ring gear is to be install-
ed on the flywheel, remove the old ring
by grinding a notch through, at the root
of a tooth.

2. To install the ring gear; heat the gear
uniformly to 450° F. (red heat, visible
only in the dark) and place it in posi-
tion on the flywheel which is at room
temperature.

NOTE:: The ring gear should not be over-

FIG 1




heated as the original heat treatment will
be destroyed.

C. lNSTALLATION OF FLYWHEEL

Install the flywheel on the crankshaft
hub.

NOTE: The capscrew holes in the
crankshaft are irregularly spaced so the

88-C—89-A

flywheel cannot be installed incorrectly.
After capscrews are installed, lock with
wire.

2. Install the clutch and install the motor
in the tractor. See Topics 74, 75 and 76,
“Motor Installation.”

89 -- Lubricating Oil Pump

A. REMOVAL OF OIL PUMP

3 AND 4 CYLINDER ENGINES

Remove engine support bottom cover.
Drain oil from crankecase.

Remove the oil pan.

Remove the oil pump outlet pipe, oil
pump inlet bracket, and the 2 nuts hold-
ing pump to the main bearing cap.
The pump can now be removed by slid-
ing it back so the oil pump drive gear
shaft disengages the oil pump drive
sleeve. Watch for shims between pump
assembly and main bearing caps, they
are used to obtain proper tension on
drive chain, some engines do not require
shims.

5. Remove the oil pump by-pass valve as-
sembly.

S

r— O PUMP
! ! DRIVE CHAIN

OIL PUMP
SPROCKET

(vaiy] DRIVE SLEEVE

N

77 ol pump f‘“’“}
|

BALL TYPE SLEEVE TYPE

BY PASS VALVE

BODY I

INLET BRACKET

PUMP INLET

FIG. 2



FIG, 3

6. Remove oil pump sprocket shaft assem-
bly from front main bearing. By ma-
nipulating sprocket assembly, sprocket
can be disengaged from sprocket chain.

6-CYLINDER ENGINES

On the 6-cylinder engines remove the cap-
screws holding the pump assembly to the
main bearing caps and slip the pump shait
sprocket from beneath the drive chain.
NOTE: If motor is out of tractor and bot-
tom side up, support chain to prevent it
from dropping down inside crankshaft {ront
cover.

. DISASSEMBLE OIL PUMP

6-CYLINDER ENGINES

NOTE: Care should be taken when dis-
assembling pump to notice relative position
of parts thus saving valuable time in as-
sembling. Refer to Figs. 3 and 4 while
disassembling pump.

1. Remove the 2 retaining nuts and copper
gaskets from each side of pump body
and jar the relief valve assembly from
body of pump.

2. Remove the pump cover from the body.

3. Remove the pump idler gear from stub
shaft.

4. Fasten pump body in vise, place puller
on sprocket and pull sprocket from
shaft as shown in Fig. 5.

RETAINER NUT.

COPPER GASKET /!z%
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FIG. 4

Remove Woodrufi Key from shaft and
withdraw shaft from pump body.

If drive gear is to be removed from
shaft, place gear on press and push shaft
through gear.
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FIG. 6

3 AND 4-CYLINDER ENGINES

1. Steps 1 to 3 are the same as for the 6-
cylinder engines,

4. Place pump bedy and drive-gear assem-
bly on bed of arbor press, “cover side”
up, and by means of arbor on gear end
of pump shaft, press shaft through gear,
removing gear and feather key from the
shaft,

NOTE: Be careful not to cover keyway

with arbor when removing gear, thereby

preventing key from being removed with
gear,

C. INSPECTION OF OIL PUMP PARTS

1. Wash all oil pump parts thoroughly be-
fore inspection.

2. The prnciple wearing parts are the
gears of the oil pump. If the oil has

E.
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been kept clean the wear on these parts
will be very slow. If, however, dirt and
sludge have been allowed to accumulate
due to negligent oil filter servicing, wear
on these gears will be rapid. This prac-
tice abuses not only the oil pump, but
other parts of motor as well.

3. Inspect gears for wear and scored teeth;
if worn or scored install new gears,

4. In an efficient pump, the gears will run
freely with no perceptible looseness.

5. Inspect seat and ball of by-pass valve
(first type); install new parts where
necessary.

6. The second type by-pass valve is a
sleeve type; inspect assembly, install
new parts where necessary.

ASSEMBLE OIL PUMP

1. The oil pump operates in clockwise di-
rection when viewed from sprocket end,
and the intake will be located on left
side. Relief valve will be on the same
side of pump (toward blower side of
engine),

2. The gear and pump drive shaft has a
Keyway about 1-5/8” from end of shaft.
If gear was removed, install Woodruff
key and press gear on shaft with arbor,
press until inner end of gear is 615"
from sprocket end of shaft.

3. Lubricate the shaft and insert it into
the pump body.

4. Install Woodruff key at the sprocket lo-
cation and align the keyway with the
key. Start sprocket on the shaft with
flat face of sprocket facing pump body.

5. Support gear end of pump shaft on bed
of arbor press and press sprocket on
shaft to within .010” from pump body.

6. Lubricate stub shaft and install idler
gear.

7. See that finished face of pump body is
perfectly flat so that it will make a tight
joint between cover and body as there
is no gasket used at this joint.

NOTE: Observe Fig. 4 as to the posi-
tion of the oil pump covers for the 3 and
4-cylinder engines. After pump is assem-
bled, revolve shaft by hand to see if there
is any bind. Pump shaft will turn freely
when the pump is correctly assembled.

INSTALLATION OF OIL PUMP

With main bearing caps in place and the

pump drive chain in position on the crank-

shaft sprocket, the lubricating oil pump may
be installed as follows:

1. On the 6-cylinder, work sprocket on
pump shaft under drive chain and secure
pump assembly to main bearing caps
with 4 lockwashers and capscrews.

On the 3 and 4-cylinder, secure pump
assembly to number two bearing cap,
but dont tighten. If shims were remov-
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ed, they must be replaced for correct
chain tension. Pump may need shifting
later to align drive coupling.

If driven sprocket and bearing assembly
was removed, slip drive coupling on end
of pump shaft and work sprocket under
drive chain, slip drive coupling back on
sprocket shaft and secure assembly to
front main bearing cap with 2 lock-
washers and capscrews, finger tight
only. Observe whether coupling slips
freely on both shafts with pump and
sprocket bearing assembly in place.
Coupling must be free on both shafts
when assemblies are tightened in place.
NOTE: Inspect backlash of the oil
pump drive chain, this must be from

T4"” to 34”. Add or remove shims to ob-
tain correct backlash,

Using new gasket, attach by-pass valve
housing to cylinder block with 2 lock-
washers and capscrews.

Using new gasket at each end, attach
oil outlet pipe to by-pass housing valve
and oil pump body, with 2 lockwashers
and capscrews at each end.
CAUTION: The 2 capscrews attaching
oil outlet pipe to pump body must not
exceed 74" in length.

When tightening capscrews on oil out-
let pipe, shift drive coupling endwise at
the same time. If coupling binds on
shaft, loosen and shift sprocket bearing
assembly and perhaps outlet pipe, then
retighten so coupling is free.

Position screen supports on the 2 correct
main bearing caps and, with lockwashers
on capscrews, start capscrew in place.
Do not tighten.

Using new gasket at pump end, secure
oil outlet pipe to pump body on 6-cylin-
der or to pump cover on 3 and 4-cylinder
engines.

Install screen cover, screen and screen
retainer on the 3 and 4-cylinder motors.
NOTE: On the 6-cylinder motor install
the scavenger tube and rear screen as-
sembly.

Inspect for tightness of bolts and install
oi]l pan.

NOTE: Install upper oil pan on 6-
cylinder motor. Then attach front
screen assembly and install lower oil pan.
Refill with oil of proper specifications.

90 -- Bil Gooler

A. REMOVAL OF OIL FILTER AND COOLER
ADAPTER

Drain the cooling system.

Remove the oil filter shell and oil filter
element,

Disconnect the water by-pass tube from
the cooler housing.

Remove the governor breather pipe.
Disconnect the cooler housing from the
water pump and from the lower water
connection,

Remove the 8 capscrews holding the
cooler housing to the oil filter and cooler
adapter,

Remove the oil cooler element.

NOTE: Do not lay this element where
it will be damaged; the fins on the cooler
element can be damaged easily and will
cause the oil to leak into the water.
Remove the 7 capscrews holding the oil

COGLER ELE

FIG. 1
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filter and cooler adapter to the cylinder
block.
B. INSPECTION
Inspect the oil cooler element for possible
leaks, or for clogging.

C. INSTALLATION OF OIL FILTER AND
COOLER ADAPTER
Be sure to use new gaskets throughout the

—=— HOUSING|-

GASKET

{CAPSCREWS

-~ _IPRAIN
AlIpPLuc

GASKETS

ADAPTOR]

GASKET_L7f7f

90-B—91

installation of this assembly. SHELLAC
THE GASKETS ON BOTH SIDES. Re-
verse the removal procedure to install the
cooler adapter, cooler element, etc.

The above operations can be performed
with the motor either in or out of the trac-
tor.

RETAINER BOLT

GASKET
WASHER

e SHELL

GASKET

ELEMENT

ELEMENT

[PRIMARY OIL FILTER AND OIL COOLER]

FIG. 2

91 -- Fuel Pump

Description—The fuel oil pump is the posi-
tive displacement vane type. The pump is bolt-
ed to the rear end of the blower cover, and
driven from the lower blower rotor shaft
through a U-shaped steel stamping which acts
as a universal joint. An integral steel rotor and
shaft supported in the pump flange and cover,
revolves in a housing, the bore of which is
eccentric to the shaft,

Two spring-loaded vanes, carried in the rotor,
revolve inside the eccentric housing, thus dis-
placing the liquid from the inlet to the outlet
port. Two oil seals are used inside the flange
at the drive end of the rotor shaft. One seal

retains the fuel oil under pressure, the other
prevents the lubricating oil in the blower tim-
ing gear compartment from creeping along the
pump shaft,

The seals are located approximately +%"
apart and the feather edge of the leather on the
inner seal faces the blower and that on the
outer seal faces the pump body. A drain
hole located between the two seals vents to
atmosphere.

A spring-loaded, horizontal relief valve is
provided in the cover of the pump, connecting
the inlet and the outlet ports, which opens at
a pressure of approximately 55 pounds per
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EXPLODED VIEW OF FUEL TRANSFER PUMP

FIG. 1

square inch. This valve normally does not open
since its purpose is to relieve excessive pump
pressure in case any of the fuel lines or filters
become plugged and build up an extremely
high pressure in the pump. When the valve
opens, fuel passes from the discharge side (pres-
sure side) to the suction side of the pump.
When the fuel pump is installed on the blow-
er, the inlet opening is always next to the cyl-
inder block.
A. REMOVAL OF FUEL PUMP
1. Remove the right front fender.
2. Disconnect both the intake and dis-
charge fuel lines from the pump.
3. Remove 3 capscrews that attach fuel
pump to rear end of blower end cover.
4. Remove the pump and coupling fork as
an assembly.
B. DISMANTLING FUEL PUMP
Remove the 3 capscrews that hold pump
cover, body and flange together.
2. Drive the 2 dowels back into the pump
flange and remove the cover and the
gasket,

CAUTION: Be careful not to destroy

gaskets at each side of pump body as
the same thickness gasket must be used

FIG. 2

{PUMPE FLAMGE

QI SEAL B
REMOVING 1001

FIG. 3

again when assembling pump.

3. Tap pump body off dowels with soft
faced hammer. Rotor assembly can be
withdrawn from position after removing
cover. As rotor assembly is removed
hold vane with fingers.

4. Use new seals when ever pump is dis-
mantled. Oil seals must be removed
and replaced with special tools. Figs. 3
and 6,

C. INSPECTION OF FUEL PUMP PARTS

L. Inspect all parts for wear and breakage.

2. The paper gasket used on this pump
body is the proper thickness. Do not
use anything heavier,

3. If the relief valve does not form a tight
seal with its seat, no attempt should
be made to lap the valve or seat; new
parts should be installed.

D. ASSEMBLE FUEL PUMP
1. Install the relief valve in the cover
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using care to see that the relief valve
seat is toward the fuel discharge open-
ing. Fig. 5.

2. Install new seals in pump flange; locate

seals as shown in Fig. 7; that is, with
leather or inner seal pointing toward
squared end of rotor shaft. Drive outer
seal down tight against bottom of seal
cavity and inner seal down to within ap-
proximately 1/16” from outer seal using
special tool.

3. Withdraw the 2 dowels from the pump
flange and start dowels through the 2
holes in the pump cover.

4. Install the gasket between pump cov-
er and pump body and install body on
cover with recessed portion of body at
pump inlet and outlet toward bottom of
pump. Drive dowel through body with
faces of body and cover tight against
gasket.

COVERD : - BODY . FLANGE at
i S SEALS

L aNE
SPRING

L sERNG
U GUIDE -

S IHLET -
- pont T Fou

FI1G. 8

5. Assemble spring guide, spring, and vane
in rotor, compress vanes flush with out-
side diameter of rotor and place rotor
on vane assembly in pump body. Fig.
8.

6. Use the assembling tool shown in Fig.
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9. Slide the flange on the rotor shaft
and fasten pump securely together with
the 3 lockwashers and capscrews.

7. See that the shaft turns freely before
installing fuel oil connectors in pump
cover. Make sure that the 3 capscrews
bolting the pump cover to body are

tight, Tightening the fuel connections
with these capscrews loose may result
in damage to rotor and shaft.

E. INSTALLATION OF FUEL PUMP

1. Install the drive coupling fork (arms
out) on the squared outer end of the
pump shaft and a new gasket on the
pump supporting flange.

2. Set the pump assembly up against the
blower end cover, being sure that the
drive fork engages the slots in the driv-
ing plates. The lugs will engage the
plate when the pump body rests tight
against the end of the blower end cover.

3. Be sure that the end of the valve seat
housing casting marked “IN” faces the
cylinder block, then slide pump assembly
into place and secure with 3 capscrews
and lockwashers. Connect the fuel in-
take and discharge line to the pump.

82 -- Water Pump

Description—A centrifugal-type water pump
is used for circulating the cooling liquid through
the cylinder block, cylinder head, and the ra-
diator. A bronze impeller with straight blades
is pressed onto one end of the case-hardened
steel shaft, and a pump drive coupling with an
oil slinger is pressed onto the opposite end.
The oil slinger shrouds the inner end of the
pump body flange to prevent oil from creeping
along the shaft and through the shaft bearing.
The shaft is supported at the drive end on a
sealed double-row combination radial and thrust
ball bearing, and prevented from moving end-
wise by peening the pump housing at the inner

< <
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end of the bearing.

Water is prevented from creeping along the
shaft at the impeller end by means of a spring
loaded Neoprene seal, retained in the impeller
by a brass stamping. A wire slinger is fitted
on the shaft between the pump housing and
ball bearing to prevent moisture from creeping
along the shaft to the bearing. The pump shaft
and bearing constitute one assembly, and are
serviced as such inasmuch as the shaft serves
as the inner race of the ball bearing.

A. REMOVAL OF WATER PUMP
1. Drain the cooling system.
2. Loosen hose connection between water

[EXPLODED VIEW- OF WATER PUMP|

FIG. 1
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pump and oil cooler.

Remove 2 capscrews and disconnect
pump discharge flange from cylinder
block.

Remove 3 capscrews and disconnect
water pump from front end of blower.
The inner capscrews (next to cylinder
block) must be removed with special
wrench, the same as is used on the fuel
pump.

Withdraw pump assembly from end of
blower.

DISASSEMBLY OF WATER PUMP
1.

Remove pump cover,

2. Support the water pump in an arbor

ARECR

J‘_1MPELLER

~WATER PUMP

FIG. 3

press (flange down) and press the shaft
through the impeller. Shaft and bearing
assembly can also he removed fiom the
housing during this operation.

C. ASSEMBLY OF WATER PUMP

1. The water pump may be assembled by
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reversing the sequence of operations for
disassembly. After the impeller or the
drive coupling has been removed from
the shaft, these parts cannot always be
used successfully the second time. These
parts are held on the shaft solely by
press fits and after they have been press-
ed on the shaft, the metal stretches
slightly and may turn omn shaft.

If a new shaft and bearing assembly is
installed, the drive coupling may be
pressed on the outer end of the shaft
before the bearing assemnbly is installed
into the pump housing. The outer face
of the coupling hub should be flush with
outer end of shaft when in place.
Refore starting the pump assembly study

Fig. 4, which shows the relative loca-
tion of all parts in the pump.

2. Press the shaft and bearing assembly
into the pump housing with the inner
face of bearing flush with the inner face
of flange on pump body. Then STAKE
bearing from endwise motion by up-
setting pump flange with chisel or
punch at 3 or 4 points.

3. Press impeller and new water seal as-
sembly on outer end of pump shaft and
a new drive coupling on inner end of
shaft with face of coupling flush with
end of shaft. Be sure a running clear-
ance exists between the inner face of
impeller blades and pump body. When
the pump impeller is properly pressed
on shaft, a running clearance will exist
between the outer face of impeller
blades and pump cover.

4. Bolt pump cover in place; then rotate
shaft to see that impeller does not inter-
fere with pump cover.

NOTE: As the water pump ball bearing is

of the “shielded” type and filled with lubri-

cant when assembled, no further lubrica-
tion is necessary.
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D. INSTALLATION OF WATER PUMP
Reverse the above procedure to install the
water purmnp on the motor.

93 -- Governor

Description—=Since the horsepower require-
ments on a tractor continually vary, due to
fluctuating loads, some means must be pro-
vided to control the amount of fuel required
and hold the tractor speed reasonably constant
during such load fluctuations. This end is ac
complished by means of a mechanical governor.

Since the governor operating mechanism is
connected to the engine throttle, or to the in-
jector control racks, the term “Throttling” gov-
ernor is applied to this device. The functioning
of the governor is brought about by a force,
created by rotating weights, which is trans-
mitted mechanically to the governor actuating
mechanism,

The limiting speed governor is the mechani-
cal type. The motion produced by the travel
of the governor weights, between their inner
and outer positions, is transmitted to the in-
jector racks by a system of cams and levers to
which can be attached a manual control.

The governor, which is mounted at the front
of the blower, is divided into three main as-
semblies embodied in separate housings. These
assemblies are:

L. Governor Weights and Housing.

2. Control Housing and Mechanism.

3. Cover.

GOVERNOR
CONTROL

HOUSING

FIG. 1

THROITLE CONTROL - - *
CUUTRVER e

A. RE
1.

NOTE: The water pump can be removed
easily whether the motor is in or out of the

tractor.

2.

3.

. GOVERNGR CONTRGL -
- HOUSING COVER

. R " STOP LEVER.
. THROTILE CONTROL LEVER PIN- l R R L

FIG. 2

MOVAL OF GOVERNOR

Remove valve covers

Remove pin from control tube lever and
governor control link.

Remove 4 fillister head capscrews and
lockwashers from control housing cover
assembly.

Remove clip and washer from differen-
tial lever and pin assembly; now remove
governor control link.

Remove the 2 fillister head capscrews
that hold breather pipe to governor
housing assembly. Now breather pipe
can be pulled up out of the clip, fastened
at bottom on the oil cooler body.
Remove 4 capscrews and lockwashers
holding governor body assembly to gov-
ernor weight housing.

Remove 2 capscrews and lockwashers
holding governor housing assembly to
cylinder head.

Remove 6 capscrews and washers hold-
ing governor weight housing to front
end of blower assembly. Now place on
bench for further disassembly.

DISASSEMBLY OF VARIABLE SPEED
SPRING HOUSING

1.

2.

Remove clip and washer from differen-
tial lever and pin assembly.

Remove 2 capscrews and washers hold-
ing variable speed spring housing to
governor control housing.

Remove variable speed spring, and vari-
able speed spring retainer, Watch for
the washers in spring retainer,
Remove 14" pipe plug from top.
Through this hole remove Allen set
screw. The variable speed spring lever

Eo——
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FIG. 3

and shaft, felt, and steel washer can be
removed.
C. DISASSEMBLY OF CONTROL HOUSING

1. Remove variable speed plunger.

2. Remove 234" expansion plugs from
lower part of housing, by using curved
punch.

3. Punch out tapered pin that holds yoke
to operating shaft.

4. Remove round head machine screw
holding bearing and shaft in upper part
of housing.

5. Remove tapered pin from yoke and shaft
in lower part of housing; now lift out
the shaft assembly from the top.

D. DISASSEMBLY OF OPERATING SHAFT

1. To remove bearing from shaft, drive
taper pin from differential lever and pin
assembly.

2. If variable speed spring plunger guide
is worn and loose, drive it out and in-
stall a new one,

3. To remove the parts from the governor
housing cover assembly, remove cap-

EXPLODED VIEW OF GOVERNOR CONTROL ASSEMBLY}|

FIG. 4
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FIG. 5
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screw from shutoff lever, drive out taper
pin and remove the shaft.

4. To remove governor lever shut off stop,
remove clip and washer.

INSPECTION OF GOYERNOR PARTS
ASSEMBLY
Remove housing end cap, straighten lock-
washer on retainer screw, and remove re-
tainer screw. Governor weight shaft as-
sembly can now be removed and disassem-
bled. The bearing can be taken out by re-
moving the snap ring in outer end of hous-
ing.

1. Before assembling the governor, parts

must be thoroughly cleaned, inspected
for wear, and new parts installed where
needed.
When bearings and moving parts in the
governor become worn, new parts must
be installed to insure proper functioning
of the governor.

F. ASSEMBLY OF GOVERNOR

1. To assemble the governor, reverse the

93-E—F

- CONTROL
T HOUSING

T VERTICAL
OPERATING SHAFT
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FIG. 8

GOVERNOR WEIGHT
HOUSING

FIG. 9

disassembling procedure.

CAUTION: When assembling the
variable speed spring, be sure to install
the same total thickness of variable
speed spring washers in the wvariable
speed spring retainer as was removed
at the time of disassembly, see Figure
6. These washers are installed to get
the correct high idle speed. When re-
placing the control housing be sure the
ball thrust bearing, Fig. 8, is toward
the blower, between the forked lever
and the governor weight housing.
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All gaskets must be in good condition
or new gaskets installed.

2. Before installing the control housing
cover assembly, make the following test
of the governor. Fig. 10.

ICLE ADJUSTING SCACW

GOVERHOR SPRING:

s “‘ SPRIG FLUNGER
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BUFFER SPAING,
ADJUSTIHG  SCREW

FIG. 10

a. Pull the throttle control lever all the
way back.

b. Loosen locknut on adjusting screw
(A) and turn adjusting screw in or
out until a .006” feeler gauge can be
inserted between the spring plunger
and spring plunger guide at (B).

c. Tighten locknut.

d. Loosen locknut on buffer spring ad-
justing screw.

e. With the hand, push the governor
injector control link toward the buf-
fer spring so as to close the injectors
completely.

f. Turn the buffer spring adjusting
screw in or out until a .020” feeler
gauge can be inserted between the
differential lever and the buffer
spring screw at (C).

. Tighten locknut.

. Install the governor control housing
cover. Be sure dowels are in holes
and pin is in slot in differential lever.

NOTE: When the motor was originally

assembled, the adjusting screw (D) was

backed out as far as possible and the lock-
nut securely tightened. This screw plays
no part in the adjustment or operation of
this governor. It will never be necessary
to change the original setting of the screw,

= plis]

Later governors do not have this adjusting
screw, as showr.

. ADJUSTMENT FOR R.P.M.

After the governor is reassembled and
placed on the tractor the R.P.M. should
be checked, This can be done as shown in
Fig. 11. Be sure the generator belt is tight
and not worn. Determine the R.P.M. of the
crankshaft, Generator turns 1.7 times
crankshaft speed.)

FIG. 11

The high idle speed of the “HD 14” and

“HD 7”7 is approximately 1650 R.P.M. and

the high idle speed of the “HD 10" is 1750

R.P.M.

NOTE: If the high idle speed is not cor-

rect, proceed as follows:

1. Make certain that all motor adjustments
are correct, all controls running irom
dash to motor have the correct adjust-
ment and the motor is in good operat-
ing condition BEFORE THE R.P.M. IS
INCREASED.

2. After all adjustments and controls have
been examined and corrected, if neces-
sary,, proceed again to determine the
R.P.M. as shown in Fig. 11

3. If the R.P.M. is too low, variable speed

spring washers can be added. Washers
are available in two thickness, .078” and
.015”, Only the .015” washers are used
to increase R.P.M. unless the governor
has been taken apart and washers have
been lost; then possibly the .078” washer
will be reguired.
One .015” washer will increase the speed
approximately 40 R.P.M. If the R.P.M.
is too high, washers should be removed.
See Fig. 6.
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94 -- Electrical Equipment Warranty and Adjustment Policy

Manufacturers of electrical equipment used
on Allis-Chalmers tractors are responsible for
the equipment they furnish. Any claim for de-
fective or faulty equipment of this nature must
be presented to the manufacturer of the equip-

ment, not to Allis-Chalmers Mfg. Co. All sup-
pliers of such equipment are represented by dis-
tributors in nearly all cities and are glad to
make reasonable adjustments or replacements
for their respective companies.

95 .. Starter Motor

Starter Motor and Dyer Drive-~The Dyer
Drive, which transmits the power of the start-
er motor to the engine flywheel, consists of
the splined portion of the armature shaft, the
shift sleeve, the pinion guide, the pinion, the
pinion stop, washers, and springs. The thrust
washers furnish a thrust bearing for the shift
sleeve when it is in the returned position; the
springs aid in the lock operation and in the en-
gagement action. The entire drive is contained

L COMMECIOR
© CABLE -

COMMUTATCOR
END FRAME

<. CRANKING MOTOR
SWIHCH

e GEr

in the starter motor drive housing. The move-
ment of the pinion is controlled by means of a
shift lever which is connected directly to the
shift sleeve. The Dyer Drive provides for posi-
tive engagement of the starter motor pinion
with the engine flywheel before the starter
motor switch contacts are closed or the arma-
ture is rotated. The pinion is thrown out of
mesh with the flywheel by the reversal of torque
as the engine starts.
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A. STARTER SWITCH MAY BE FAULTY
After extended use, the contact surfaces of
the starter switch may become burned or
corroded so that either no current at all,
or insufficient current for starting is trans-
mitted to the motor. A faulty switch might
be indicated by the engine cranking hard
or difficulty in keeping the battery charged.
The switch can easily be disassembled so
that the burned or corroded surfaces may

be reconditioned.

1. Disconnect battery cable at starting
motor; tape the exposed end of the
cable.

2. Remove bottom plate of switch by re-
moving 4 capscrews.

3. Remove contact disc from plunger by
removing castellated nut.

4. Clean and smooth contacting surfaces
with a file or sandpaper. Be sure that
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FIG. 2

surfaces contact over the entire area
when reassembled.
B. DYER DRIVE MAY BE INOPERATIVE
If grease and dirt are allowed to accumulate
on the armature shaft or in the mechanism,
the Dyer Drive may seize or lock. If this
occurs while the pinion is engaged, con-
siderable damage may result to the starter
motor.
To disassemble and service this drive as-
sernbly :

~SHIFT LEVER

STARTING MOTOR
DRIVE HOUSING
SHIFT SLEEVE

PINION GUIDE
ARMATURE

SHAFT

ENGINE FLYWHEEL
“"AT REST" POSITION

FIG. 3

SPIRAL SLOT
IN SHIFT SLEEVE
(@) SHEFT SLEEVE SPRING

le- 7" TRAVEL OF PINION

PINION STOP

ENGINE FLYWHEEL
ENGAGEMENT ACTION COMPLETED

g

FIG. 4

1. Disconnect battery cable from starter
motor; tape the exposed end of the
cable. Remove starting motor assembly
from engine.

2. Remove Dyer Driver housing from
starter motor.

3. Remove pinion stop on the armature
shaft by removing cotter key.

4. Completely disassemble, clean all parts,
and oil with light oil. Reassemble in
reverse sequence,

STARTER MOTOR MAY BE INOPERATIVE

CAUTION: Do not operate starter for

more than 30 sec. at one time.

FIG. 5

REMOVING STARTER ASSEMBLY

FIG. 6

Brushes may not be making good con-

tact.

a. If brushes are not seating properly,
they should be fitted to conform to
the contour of the commutator. To
do this, place a strip of #00 sandpaper
between the brush and the armature.
roughened side toward the brush.
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Work the sandpaper back and forth
around the commutator so that the
brush is “WORN IN” to shape. After
this is done, the commutator should
be polished and cleaned as described
under paragraph on “commutator.”
(Paragraph 2 below)

b. Brush arms may be sticking so that
the brushes do not come in actual
contact with the commutator.

¢. The brush arm springs may have lost
their tension so that there is poor
contact between the brush and the
commutator. This spring tension may
be tested with a small spring scale.
Attach the scale to the brush directly
under the heads of the screws that
hold the brush to the arm. If a pull
of less than 36 oz. will move the
brushes off the commutator, the
springs have lost their tension and
new springs should be installed. If

96-A

this tension is over 40 oz. excessive
wear will occur on the brushes.

2. Commutator may be dirty or worn.
This can easily be detected by an in-
spection with the cover band removed.
If the commutator is dirty or slightly
grooved, it can be cleaned by means
of a piece of #00 sandpaper. Place
the sandpaper between the brush and
the commutator with the rough side
toward the commutator. Then rotate
the armature. After this polishing, the
dust from the sandpaper should be re-
moved from the armature and brushes.
If the commutator is worn badly, the
armature should be removed as a unit
and trued in a lathe,

3. Starting motor may be burned out. This
will occur if the motor is abused or if
it is operated longer than 30 sec. at one
time. If this occurs, it is advisable to
either install a new motor or have it re-
built by an authorized service station.

96 -- Generator

B FERIN
ARRAATURE TERRABNAL
COMMUTATOR
EMD FRAME
- |

OMER

SIER YOG
/ LIRS

FIE(D (00l

3FC BRUSH

BALL
BEARING

BRUSH

LASRAALTATOR

COvER
BahiL

FIG. 1

A. TESTING AND ADJUSTING GENERATOR
CIRCUIT
No attempt should be made to test or ad-
just any part of the generator circuit with-
out dependable instruments. If such instru-
ments are not available, the tests may be

ARRAATRE

made by any United Motors Service Sta-
tion, who are authorized to carry out any
service operation in connection with the
electrical starting system.

NOTE: Al tests should be made with the
voltage regulator cover in place.
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B. INSTRUMENTS REQUIRED FOR GENERA-
TOR-YOL.TAGE CONTROL TESTS
To test the generator, the following instru-
ments are needed: an accurate 0-10 or 0-20
ampere ammeter, an accurate 0-20 volt
voltmeter, and a 2-chm variable resistance
of sufficient capacity to carry 10 amperes
continuously, If these instruments are not
available, take the umnits to your nearest
United Motors Service Station. The volt-
age control cannot be adjusted on the trac-
tor. This should be done by an authorized
United Motors Service Station.

C. GENERATOR YOLTAGE CONTROL TESTS

1.

2.

A low charging rate with a fully charged
battery indicates proper operation.
Excessive gassing of the battery indi-
cates overcharge. The voltage control
is designed to reduce the generator
charging rate to approximately 2 am-
peres at 2000 generator r.p.m. (approxi-
mately 1200 engine r.p.m.) when the
battery has approached a fully charged
condition. Test the voltage control ac-
tion by stopping the engine and connect-
ing ammeter into the charging circuit.
Disconnect load from Battery terminal
of voltage control and connect negative
ammeter lead to this terminal. Connect
positive ammeter lead to disconnected
lead. With the ammeter connected and
the engine running, there should be 6
to 8 amperes charge for a short time
(up to 30 minutes with a charged bat-
tery). As the energy used in starting
is replaced in the battery, the battery
voltage will rise until the voltage con-
trol operates. This should reduce the
charging rate to about 2 amperes.
Failure of the units to operate in this
manner will necessitate their being
taken off the engine for further test and
adjustment.

A low battery, and a low or no charg-
ing rate, indicate either the third brush
of the generator or the voltage control
is out of adjustment. Loose connections
in the charging circuit, particularly at
the battery terminals, may also cause a
low charging rate with a low battery.
Connect ammeter in the charging circuit
as described above. With the generator
operating at about 2000 r.p.m. (approxi-

mately 1200 engine r.p.m.) and a low
battery, the output should be 6 to 8
amperes. If less than 5 amperes is ob-
tained, connect a jumper lead from the
terminal of the voltage control to
ground, (base of voltage control is satis-
factory). If the output increases to 6
to 8 amperes, the trouble is in the volt-
age control. If the output does not in-
crease to 6 to 8 amperes with the jumper
lead connected from the terminal of
the voltage control to ground, then the
generator is at fault and must be tested
as follows:

D. TESTING GENERATOR QUTPUT

1.

Disconnect lead from “BAT” terminal
of voltage control and connect to one
terminal of the variable resistance. Con-
nect positive ammeter lead to “BAT.”
voltage control terminal. Connect nega-
tive ammeter lead to other terminal of
the variable resistance. Connect nega-
tive voltmeter lead to “BAT.” voltage
control terminal and positive lead to
ground (base of voltage control or gen-
erator frame.)

Connect a jumper lead between the
terminal of the voltage control and the
ground to eliminate the voltage control
resistance,

Set engine speed for maximum genera-
tor output (approviate 2000 generator
r.p.m. or 1200 engine r.p.m.)

Adjust variable resistance until volt-
meter reads 14.1 to 14.5 volts. The out-
put should be approximately 6 to 8 am-
peres with the generator at operating
temperature. Adjust the generator out-
put by shifting the third brush in the
direction of rotation to increase the out-
put, and in the opposite direction to de-
crease the output. Adjust the variable
resistance after shifting third brush to
maintain 14.1 to 14.5 volts before tak-
ing ampere reading.

CAUTION: Never, under any circum-
stances, set the generator output above
8 amperes at 14.1 to 14.5 volts.

If unable to obtain 6 to 8 amperes by
shifting the third brush, remove the
generator and voltage control and take
them to a competent service station for
a thorough test,
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97 -- Fan

[FAN assemsLy

FIG. 1

A. REMOVAL OF FAN

1.

Loosen the large nut at the rear end of
the fan shaft, and loosen the lock nut
and adjusting screw.

. Remove the 3 capscrews holding the fan

assembly to the balance weight cover
and remove the assembly,

B. DISASSEMBLE FAN

1.

Remove the large nut at rear end of
shaft also the adjusting screw, then re-
move the fan bracket.

Remove fan blades and nut on front
end of fan shaft, unscrew cork retainer

97-A—C

ADJUSTING SCREW

4,

FIG. 2

at rear end of shaft,

The shaft can now be pressed from the
pulley.

Install new bearings if worn and also
a new cork washer,

C. REASSEMBLE AND INSTALLATION OF FAN

Reverse the above procedure for reassem-
bly and installation.
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88 -- Radiator

nw-c"
) <N

EXPLODED VIEW OF RADIATOR COOLING SYSTEM

FIG. 1
A. REMOVAL OF RADIATOR CORE NOTE: It may be necessary to remove

1. Remove pre-cleaners and hood. the primary oil filter housing and element
2. Remove fan assembly. to get the radiator to clear the radiator
3. Disconnect the upper and lower hose shell.

connections. B. INSPECTION OF RADIATOR CORE
4. Remove the capscrews holding the ra- Inspect the radiator for leaks and clogging.

diator core to the radiator shell. C. INSTALLATION OF RADIATOR
5. The radiator can now be pulled back and Reverse the above procedure to install the

removed. radiator core.

H
v
L—
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99 ..“HD 77 Master Cluich Removal and Installation

[
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} FIG. 1

o A. REMOYAL OF MASTER CLUTCH

1. Remove motor and master clutch from
tractor as described in Topic 74.

B. INSPECTION OF MASTER CLUTCH PARTS
1. Inspect pilot bearing for wear and lu-

brication. In case of improper lubrica-

tion, install a new pilot bearing oil wick.

In case of excessive bearing wear, install

a new bearing.

Inspect drive disc linings. The original

thickness of each lining is 14", If they are

wornl to 74" install new disc. This will
prevent any damage caused by the rivet
heads coming in contact with pressure
plate or flywheel drive surfaces.

When installing linings, enter the rivets

so that the heads are equally divided

half on one side and half on the other
side of the drive disc.

NOTE: This information pertains to MASTER CLUTCH

riveted linings only. New type linings ASSEMBLY - s

are cemented to drive disc and can be FIG. 2

worn down considerably farther with- )

out danger of scoring flywheel or pres-
sure plate,

The new type drive disc must be pur-

chased as an assembly; linings can not

be replaced. The original thickness of
disc assembly is 34" thick.

3. Dismantle clutch by removing 3 cap-
screws which hold back plate to pressure
Plate. Fig. 1.

i 4, Inspect actuating levers and rollers for
flat spots and wear. Install new parts
where necessary.

5. Inspect flat springs for breakage.

6. Inspect pressure plate for wear and

warpage. If warped it can be placed

} in a lathe and machined true. How-

ever, not more than ¥z of an inch should FIG. 3
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be removed. Install a new pressure
plate if the one removed is warped so it
can not be machined.

Inspect clutch wearing surface of fly-
wheel. This surface can show more wear
and heat checks than the pressure plate
surface and still be in serviceable condi-
tion. However, if it is excessively worn
or is grooved, it can be removed from
the crankshaft and trued in a lathe.

C.

CAUTION: Never take off more than 7"

of metal. If both the flywheel and pressure

plate are refaced, the combined cuts must

not exceed %"

INSTALLATION OF MASTER CLUTCH

1. Install clutch assembly and drive disc on
clutch shaft with the oil slinger on the
drive disc toward the flywheel. Fig. 2.

2. Install motor in tractor as described in
Topic 74-B.

100 --“HD 10” Master Gluich Removal and Installalion

EXPLODED VIEW OF MASTER CLUTCH ASSEMBLY '

FIG. 1

A. REMOVAL OF MASTER CLUTCH

I.

2.

Remove motor from tractor as described
in Topic 75.

Remove the 9 capscrews that hold the
clutch assembly to the flywheel.

B. INSPECTION OF MASTER CLUTCH PARTS

1,

L

Loosen the adjusting ring lock and
screw adjusting ring assembly out of
back plate.

Inspect the 3 cams for wear. If they
show wear in the slots new ones should
be installed. Make sure they are getting
lubrication.

Inspect pressure plate for wear and
warpage. If necessary it can be placed
in a lathe and machined true. However,
not more than 4 of an inch should be
removed, Install a new pressure plate
if the one removed is warped beyond its
limits for machining.

Inspect return springs and bolts.
Inspect clutch release bearings for ex-
cessive wear. To remove this bearing,
remmove the capscrews that hold plate to
bearing carrier. Now the bearing car-
rier can be removed. Remove snap ring;-
bearing can now be removed from clutch
sleeve.

_:\

FIG. 2

6. Inspect sleeve for excessive wear.
7. Inspect driven plate thoroughly. Fac-
ings are not serviced separately so if

[RR—
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8.

9.

100-C

overall thickness becomes less than
11" a new drive plate should be installed.
The overall thickness when new is 13".
Inspect pilot bearing for wear and lu-
brication.

Inspect grease tube for breaks and leaks.

. INSTALLATION OF MASTER CLUTCH

Reverse dismantling procedure to as-
semble.

Install clutch assembly on clutch shaft,
Install drive disc assembly on clutch
shaft with the oil slinger toward front.
Install motor in tractor as described in
Topic75-B.

EXPLODED

VIEW OF MASTER CLUTCH CONTROL|
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100 --“HD {4” Master Gluich Removal and Installation

EXPLODED VIEW OF MASTER-'_."CLUTG_H._AS’SEMB_L_Y

FIG. 1

A. REMOVAL OF MASTER CLUTCH

2.

3.

4.

Remove motor as described in Topic 76.
Turn the motor crosswise and lower
chain hoist until the weight of the motor
rests on engine support.

Remove 9 capscrews holding clutch as-
sembly to flywheel.

Remove master clutch from flywheel.

B. INSPECTION OF MASTER CLUTCH PARTS

1.

Loosen adjusting lock, unscrew adjust-
ing ring plate.

FIG. 2

Inspect rollers on end of 3 cam shafts,
making sure that they are getting
proper lubrlcatron Inspect all link pins.
Inspect pressure plate for wear and

warpage. If warped, it can be placed
in lathe and machined true; however,
not mere than % of an inch should be
removed. Install a new pressure plate
if the one removed is warped beyond its
limits for machining.

4. Install the cams in position in the pres-
sure plate and examine for excessive
wear on the outside surface of the cam
guide on pressure plate. If worn so that
cams are sloppy, the master clutch will
jump out when under load. Also inspect
the cam blocks.

5. Inspect return springs and bolts.

6. Inspect clutch release bearing and bear-
ing carrier for excessive wear. To re-
move bearing, take out 6 capscrews
which hold bearing carrier to bearing
plate. Remove snap ring on back side
of bearing from clutch sleeve. Inspect
clutch sleeve for excessive wear.

7. Inspect drive disc assembly. Clutch fac-
ings are not serviced separately; there-
fore when facings become worn to less
than }}” thzckness install new drive disc.

8. Inspect pilot bearmg for wear and in
case of faulty lubrication install new oil
wick.

9. Inspect grease tube for breaks and leaks.

"“HD-14" ATWOOD MASTER CLUTCH

To adjust Atwood master clutch, turn engine
so adjusting lock screw may be reached throuOh
one of the master clutch inspection holes. Use
a /"7 wrench and turn adjusting lock screw
counter-clockwise until it is free. Do not try
to remove lock screw since it screws into lock-
ing gear which locks adjusting ring assembly in
posmon

[ — [
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ADJUSTING
RING

" TADJUSTING
LOCK
SCREW

ATWOOD MASTER |
S CLUTCH ASSEMBLY

FI1G. 3

When lock is free, turn adjusting ring clock-
wise to tighten.

Adjust clutch until lever pull is apprommate—
ly 55 to 60 lbs. then lock adjusting ring by
tightening adjusting lock screw.

“Caution: When it is necessary to replace
driven plate assemnbly, use #047126 Driven
Plate Assembly only in the Atwood clutch.
There is not enough clearance in the Atwood
clutch to use # 034902 Drive Disc Assembly.

w L IRETRACTING] -
S SPRINGS

101-C

- JADJUSTING
- RiNG

- TReLeasE] - .
| sueeve |

PRESSURE
| pLaTE

PRESSURE,
RIKG

FIG, 4

These drive discs may be identified by length
of Hub. “#047126 Drive Disc Hub is 215", At-
wood.” “#034902 Drive Disc Hub is 234",
Rockford.”

C. INSTALLATION OF MASTER CLUTCH

1.

2.

To assernble master clutch reverse re-
moval procedure.

Install clutch assembly on flywheel as
outlined in Topic 76- B.

Install motor in tractor as described in
Topic 76-B.
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102 -- “HD T’ Transmission

CLUTCH SHAFT
LAND GEAR

SHAFT

REVERSE GEA

TRANSMISSION
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FIG. 1
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FIG. 3d

Second Gear

FIG. 3b

Reverse Gear
FIG. 3e

Third Gear

FIG. 3¢

FI1G. 4



102

EXPLODED VIEW OF GEAR SHIFT HOUSING ASSEMBLY

FIG. 5
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GEAR SHIFTER |
- HOUSING: - |

A. REMOVAL OF TOP SHAFT

1. Remove right and left floor plates: 5
bolts in left plate and 4 bolts in right
plate,
Remove yoke pins from rear end of
steering clutch throwout rods. Fig. 7.

-~ BEVEL GEAR
- OVER

FIG. 7

Remove 7 capscrews from gear shifter
housing and lift off. Fig. 8.

Remove bevel gear inspection cover by
taking out three capscrews. Fig. 7.
Remove two top shifter shafts by taking
out lock wire and removing 2 capscrews
in rear end of shafts. Tig. 8.

Remove master clutch cover' and the
lock bolt at front end of lower shifter
shaft. Then pull lower shifter shaft out
of case.

Lift shifter forks out of case.

Remove snap ring from rear end of

FI1G. 8

9.

102-A—C

transmission top shaft rear housing. See
Fig. 2.

Pry on front gear, forcing the top shaft
back and bearing out of transmission
case then the washer, gears and shaft
can be lifted out.

B. INSTALLATION OF TOP SHAFT
Reverse the procedure given in paragraph
“A” above.

REMOVAL OF MASTER CLUTCH SHAFT

C.

1.

2.
3.

3.

Remove top transmission shaft as out-
lined under “A”.

Remove motor as given in Topic 74-A.
Remove master clutch brake assembly.
Remove rear clutch shaft bearing and
cage assembly from front of transmis-
sion case.

MASTER CLUTCH
| - ASSEMBLY.

FIG. 9

Now the master clutch shaft can be re-
moved, through the opening in top of
transmission.

NOTE: On the first production trac-
tors, when trying to remove the shaft,
the front end of shaft would strike the
bottom of motor spacer, and not allow
it to lower, at that point, far enough to
be removed; in this case, proceed as fol-
lows:

Remove 5 capscrews holding front end
of rear fenders to engine support, 3 on
left side and 2 on right side.

Remove 2 capscrews, one from each
side, on bottom, at front end of cowl
fastened to engine support.

Block up front end of engine support.
Place blocking and jack under front end
of transmission.

Remove 18 bolts holding spacer assern-
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11.

12

bly to transmission case.

Place a pry between the spacer and
transmission case; pry apart enough to
allow the front end of transmission case
to be jacked up.

Jack up front end of transmission
enough to allow the master clutch shaft
to be removed.

D. INSTALLATION OF MASTER CLUTCH

SHAFT

Reverse the procedure described in Re-

moval.

E. REMOYAL OF REVERSE IDLER GEAR

1. Remove lower shifter shaft as described
in Topic 102-A, Ttems 1 to 7.

2. Screw 53" N.C. capscrew into end of re-
verse gear shaft, straighten lock and
loosen jam nut. Remove set screw in
front end of shaft and pull shaft out by
pulling on the 54" capscrew.

3. Remove spacer and idler gear assembly.

F. INSTALLATION OF REVERSE IDLER GEAR
Reverse the procedure described in Re-

moval. (Make sure oil hole in shaft is
on top and set screw will fit in counter-
sunk hole.)

G. REMOVAL OF SPIRAL BEVEL GEAR AND
SPIRAL BEVEL PINION

i

2.

3.

Remove top shaft as described in Topic
102-A.

Remove clutch shaft as described in
Topic 102-C.

Remove steering clutches as described
in Topic 105-C.

Straighten locks and remove nuts from
12 bolts holding spiral bevel gear to
bevel gear hub.

5 BEVEL GEAR: HUB

FIG. 10

Block bevel gear between gear teeth
and transmission case.

Remove bearing retainers by removing
12 capscrews. Fig. 16.

Place piece of hardwood against end of
hub and drive from left side.

NOTE: In some cases the bevel gear
hubs de not drive out very easy. When
this occurs the final drive pinion puller
can be used. This can be accomplished

by disassembling the pinion puller and
making a heavy washer which will fit
next to the welded nut on puller shaft,
then pushing the threaded end through
the hub and out from the sprocket. In-
stall the pedestal and spacer and use the
nut to pull the hub. Before pulling is
started, two blocks of hardwood must
be placed between the bevel gear teeth
and transmission case to hold the bevel
gear solid and away from the bevel
pinion, so that it will not bind when
pulling the hub out of case and bevel
gear off the hub, which is all one opera-
tion. This same method can be used for
reassembling, by reversing the removal
procedure,

Now gear, hub, and bearings can be re-
moved. Be sure to keep bearing retain-
ers and shims on the side they are re-
moved from.

H.

9.

10.

11.

FIG. 11

Remove lockwire and 4 capscrews hold-
ing cap over front end of pinion shaft.
Fig. 2.

Straighten lockwasher and remove nut.
Then pinion can be removed from case
by driving toward rear.

Now gears and roller bearing assembly
can be removed from the case.

INSTALLATION OF SPIRAL BEVEL GEAR
AND SPIRAL BEVEL PINION

NOTE: Refer to Topic 103 -—HD 10-
Transmission, Paragraph L for details on
inspection and installation.

The correct position for the setting of the
spiral bevel pinion has been determined on
the gear testing machine at the factory.
NOTE: Two methods of marking pinion

shafts are used as shown in the following

outline.
1. The theoretical correct distance from

L
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FIG. 13

center of bevel gear shaft to small end
of pinion is 4.322 inches; on the small
end of pinion is marked a dimension
showing how much this particular pinion
differs from this dimension.

a. Reverse procedure — ‘“‘Removal of
Spiral Bevel Gear and Spiral Bevel
Pinion.”

b. Measure the diameter of the bevel
gear hub with micrometers. {(This
means the outer diameter of the hub

102-H

flange to which the gear is bolted.)
Divide the measurement by 2 and
subtract this distance from the theo-
retical distance—4.322. See Fig. 14.

c. Add or subtract the dimension
marked on the small end of the pinion
from the above result. (The dimen-
sion on the end of the pinion may be
plus or minus; this fact is determined
at the factory and is marked accord-
ingly.)

d. Set inside micrometers or telescope
gauge to the last dimension obtained
and set pinion as shown in Fig. 14
from outer diameter of hub flange.

| s.32
SPIRAL BEVEL
SPIRAL BEVEL PINON GEAR  HUB
%
DIMENSION STAMPED
ON THIS F'ARTICUL‘AM n !
PINION 1S -.004" L5l 543757
n
4.322% 5"“2—7‘5”— 004%=1,9903"
FIG. 14
EXAMPLE:
diameter
4,322 o e e (04 =
2
5.4375
4322 — — — 004 == 1.5093"
2

e. Now set inside micrometer to 1.5993
and set pinion as shown in Fig. 14
by adjusting shims underneath bear-
ing cage front end of bevel pinion
shaft.

2. In some cases the dimension etched on
end of pinion shaft may be, for example,
4.337", instead of —.004” as shown
above. In this case proceed as follows,
to obtain correct adjustment.

a. Measure the outer diameter of the
bevel gear hub with micrometer.

SPIRAL BEVEL
GEAR HUB

HO-7 BEVEL PINION ADJUSTMENT
SPIRAL BEVEL

——

4,337'—pi
PINION \ F\

=
DIMENSION STAMPED ) v

ON THIS PINION 15 4.337"

5437155

16lea”

4337~ E8TE = gjes”

FIG. 15
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This means the outer diameter of the
hub flange to which the gear is bolted.
Divide this measurement by 2 and
subtract from the figure etched on end
of pinion shaft, which is 4.337”. The
result obtained is the distance that
the end of pinion shaft should be
from bevel gear hub flange. See Fig.
15.

.EXAMPLE: Pinion is marked
4.337”. Bevel gear hub measures
5.4375.

5.4375

4,337 — == 1.6183"

2

. 1.6183” is correct distance between
end of pinion shaft and bevel gear
hub flange.

. Now set inside micrometers to
1.6183 and set pinion shaft as in Fig.
15 by adjusting shims under bearing

cap at front end of bevel pinion shaft.
. Bring spiral bevel gear and spiral
bevel pinion into mesh by removing
shims on one side of hub bearings
and installing on other side. Fig. 16.
A backlash of .006 to .011 inches
should be allowed.

NOTE: While adjusting the bevel
gear bearings, the hub should be
bumped from end to end. This places
the bearing cups in the correct posi-
tion when adjustments are being
made,

1.

2.

FIG. 16
i. BEVEL GEAR PACKING

The bevel gear packing should only be
tightened enough to stop the leak
Tighten by turning the adjusting nut
clockwise.

When the packing adjusting nut screws
all the way in, new packing should be
installed.

J. BEVEL GEAR SEALS (NON ADJUSTABLE)

1.

2.

On late production tractors there is a
spring loaded oil seal.

When seal becomes worn and leaks, a
new seal will have to be installed.

103 -- “HD 18” Transmission

Low Reverse

)

FIG. 1

High Reverse
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NOTE: Effective on trans-
mission parts as follows:
HD10-1502—A change was

made in the top shaft and

snap ring.

HD10-1742—A change was
made in the front sliding
gear hub.

HD10-1785—A change was
made in some of the trans-
mission gears, bevel gear
and bevel pinion shaft.

Refer to latest HD10 parts
book, when ordering parts.

S
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[EXPLODED VIEW OF GEAR]
“ISHIFT HOUSING ASSEMBLY|

FIG. 5
A. REMOVYAL OF MASTER CLUTCH SHAFT
1. First, shift auxiliary lever in forward
position, )
2. Remove motor as described in Topic
75-A.
3. Remove 4 capscrews in bearing cage and
pull shait and gear from case, see Fig. 6.
B. INSPECTION )
Inspect all parts; install new parts where
necessary.

103-A-D

FIG. 6

C. INSTALLATION OF MASTER CLUTCH SHAFT

1. Reverse dismantling procedure, describ-
ed in Topic 103-A,

2. To adjust master clutch brake engage
the clutch and set the face of the brake
14" to 134" from the back of the release
bearing carrier.

D. REMOVAL OF TOP SHAFT

1. Drain transmission.

2. Remove master clutch shaft, described in
Topic 103-A.

3. Perform steps 1 to 14 inclusive in steering
clutch removal, described in Topic 106-A.

4. Remove 2 capscrews in steering clutch
lever stop.

3. Remove 6 capscrews in floor plate.

6. Remove pins from front end of brake
rods on both sides.

7. Remove pin from lower end of master
clutch lever,

TRANSMISSION
COVERPLATE

- BRACKET &t
ASSEMBLY

GEAR SHIFTER |
HOUSING

CLUTCH Fd -
|LEVER PIN

i it
&
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10.

11.
12

13.

14.

STEERING CLUTCH COVER

FIG. 8

Remove steering clutch lever and foot
pedal bracket assembly by taking out 4
capscrews in each.

Remove 7 capscrews and remove gear
shift housing.

Straighten locks and remove 4 capscrews
from shifter fork assembly. This assem-
bly can now be removed.

Remove top cover plate by taking out
remaining 4 capscrews.

Straighten lockwasher and remove nut
from rear end of top shaft.

Move shaft forward through the hole in
front end of case. Now gears, spacers and
bearing can be removed from the case.
Remove top shaft rear bearing and bear-
ing retainer from case by taking out lock-
wire and 4 capscrews. Fig. 5.

E. INSPECTION OF TOP SHAFT
Inspect all parts; install new parts where

necessary.
F. INSTALLATION OF TOP SHAFT

1.

Assemble on bench, snap ring, front bear-
ing, gears and spacers in their proper
place on shaft. Use a spacer the same
width as the back top shaft bearing, in
place of bearing. Screw nut on shaft to
hold complete assembly tight in place.
Now assembly can be lowered into top
of case.

Install master clutch shaft in its proper

place and tighten capscrews holding

H.

bearing cage.

4, Push top shaft forward until front end
has entered bearing irr clutch shaft gear.

5. Remove nut and spacer from rear end
of shaft.

6. Install bearing, spacer, lockwasher and
nut, and then tighten. Now bend lock-
washer to hold nut.

7. Install bearing retainer and capscrews;

lock capscrews with wire.
NOTE: Shims shown between bearing
retainer and rear top shaft bearing (Fig.
4) are used as required to provide clear-
ance between bearing retainer and trans-
mission case. This clearance is necessary
to make sure that snap ring on bearing,
bottoms in counterbore of transmissior
case.

REMOVAL OF REVERSE IDLER SHAFT

1. Remove seat cushions.

2. Remove seat frame by taking out one
belt in each corner,

3. Remove 6 capscrews on battery hold-
down.

4. Disconnect cables at battery terminals
and remove batteries.

5. Remove battery support by taking out
2 bolts in each end.

6. Remove steering clutch lever stop by
taking out 2 capscrews. Remove floor
plate cover.

7. Remove floor plate by taking out 6 cap-
screws holding it down and 2 bolts hold-
ing it to front of seat frame.

8. Remove master clutch inspection cover.

9. Remove gear shifter assembly and hous-
ing by taking out 7 capscrews.

10. Straighten locks and remove 4 cap-
screws and shifter fork assembly.

11. Remove capscrew and reverse idler
shaft lock at front end of shaft. Fig. 5.

12. Remove shaft plug and install capscrew
in place of plug.

13. Shaft can be pulled out toward front by
prying on head of capscrew with bar,
far enough to allow gears, bearings,
washers, etc. to be taken from case.

INSPECTION OF REVERSE IDLER SHAFT

Inspect all parts; install new parts where

necessary.,

INSTALLATION OF REVERSE IDLER SHAFT

Reverse removal procedure making sure

that lock screw in front lines up with hole

in front spacer.

REMOVAL OF BEVEL GEAR AND BEVEL

PINION SHAFT

1. Remove top shaft, described in Topic
103-D.

2. Remove steering clutch, described in
Topic 106.

3. Remove center rear cover from trans-
mission case.
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8.

10,

11,

12.

Straighten locks and remove nuts from
12 bolts holding bevel gear to hub.
Remove right and left bearing retainers
by removing 4 capscrews in each, mak-
ing sure to keep retainers and shims on
their proper sides.

Place blocks between transmission case
and bevel gear teeth to hold gear solid
and away irom the bevel pinion.

Place hardwood block over end of bevel
gear hub; place bar through final drive
pinion hole from outside against hard-
wood block and drive hub assembly out
through right side.

NOTE: In some cases the bevel gear
hubs do not drive out very easy. When
this occurs, the final drive pinion puller
can be used. This can be accomplished
by disassembling the pinion puller and
making a heavy washer which will fit
next to the welded nut on puller shaft,
then pushing the threaded end through
the hub and out through the sprocket.
Install the pedestal and spacer and use
the nut to pull the hub from bevel gear.
Before pulling is started, two blocks of
hardwood must be placed between the
bevel gear teeth and transmission case
to hold the bevel gear solid and away
from the bevel pinion, so that it will not
bind when pulling the hub out of the
case and bevel gear off the hub, which
is all one operation. This same method
can be used for reassembling, by revers-
ing the above procedure.

Then remove bevel gear from case.

EVEL GEAR HU

FIG. 9

Remove 4 capscrews and end cap from
end of bevel pinion and shaft. Fig. 5.
Straighten lockwasher and remove nut
from end of shaft.

Move bevel pinion shaft back until all
gears, spacers and bearings may be re-
moved from shaft.

Remove front and rear bearing from the
case.

INSPECTION OF BEVEL PINION SHAFT
AND BEVEL GEAR

Inspect all parts; install new parts where
necessary.

L.

103K-L

FIG. 10

INSTALLATION OF BEVEL GEAR AND
BEVEL PINION SHAFT

1.

2.

Install rear bearing on bevel pinion
shait,

Install pinion shaft in case from rear,
placing gears, spacers and bearings on
shaft in their respective place.

Push shaft through until bearing lock-
washer and nut can be put on shaft;
tighten nut securely and lock.

NOTE: It is necessary to provide a
running clearance between the washer
and spocl gear. Maximum clearance,
030”7, minimum, .020”. Use .010” shims.
The number of shims required can be
determined before pinion shaft is in-
stalled in transmission by assembling
washer, spool gear, reller bearing, bear-
ing race, spacer, and washer, on the
small end of the shaft in their respective
positions and making proper adjustment
by the use of .010” shims. After correct
clearance has been obtained, remove
parts from shaft and proceed with re-
assembly. Refer to Fig. 4.

Install end cap and capscrews holding
shaft in place.

Install 2 bolts in bevel gear directly op-
posite; making sure bolt heads are in
such a position they will not interfere
with hub.

Install hub through bevel gear from
right side and put nuts on the two bolts
that are in place.

Now install all bolts in bevel gear and
hub.

Remove the 2 nuts and install nut locks
on all bolts; tighten nuts securely and
lock.

Install roller bearing assemblies and
cups.
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FIG. 11

10. Install bearing retainers and shims in
their respective places.

11. Adjust the bevel gear hub bearings. Re-

move or add the necessary number of
shims on each side until the bevel gear
hub bearings have a free running fit. Be
sure to remove the same thickness of
shims from each side when only the
bearings are being adjusted.
Removing shims from the left side and
installing them on the other side moves
the bevel gear closer to the bevel pinion;
for this reason it is necessary that, when
adjusting bearings, caution must be
taken so that the adjustment of the
bevel is not changed.

NOTE: While adjusting the bevel gear

bearings, the hub should be bumped from

end to end to place the bearing cups in the
correct position.
M. ADJUSTMENT OF BEVEL GEAR

The correct position for setting the spiral

bevel pinion has been determined on the

gear testing machine at the factory.

NOTE: There are 2 methods of marking

the bevel pinion shaft as seen in the follow-

ing outline under No. 1 and 2.

1. The theoretical correct distance from
center of bevel gear shaft to small end
of pinion is 5.229 inches; on the small
end of pinion is marked a dimension
showing how much this particular pinion
differs from this dimension.

a. Measure the outer diameter of the
bevel gear hub with a micrometer.

(This means the outer diameter of
the hub flange to which the gear is
bolted.) Divide the measurement by
2 and subtract this distance from the
theoretical distance-—5.229. Fig. 12.
b. Add or subtract the dimension
marked on the small end of the pinion
from the above result, (The dimen-
sion on the end of the pinion may

be plus or minus; this fact is de-
termined at the factory and is marked
accordingly.

c. Set inside micrometer or telescope
gauge to the last dimension obtained
and set end of pinion this distance
from outer diameter of hub flange to
which the gear is bolted.

HD-10 BEVEL PINION ADJUSTMENT

SPIRAL BEVEL --s,azg'q-i SPIRAL BEVEL

A Yand

— - __i) -+ —
DIMENSION STAMPED ) w

ON THIS PINION 15-.004"

"§ 6.498"
s.2z2e” 5"?“-(.975'
FIiG. 12
EXAMPLE:
diameter
5.229" — ——— 004 =
2
6.498
5.229" — —— — 004 = 1.976"
2

d. Now set inside micrometer to 1.976
and set pinion as shown in Fig. 12.
by adjusting shims underneath cover
plate at the front end of the bevel
pinion shaft,

In some cases, the dimension etched on

end of the pinion shaft may be, for ex-

ample 5.248” instead of —.004” as shown
above. In this case proceed as follows,
to obtain correct adjustment:

a. Measure the diameter of the bevel
gear hub with micrometer. Divide
this measurement by 2 and subtract
from the figure etched on end of pin-
ion shaft. The result obtained is the
distance that the end of the pinion
shaft should be from bevel gear hub.
See Fig. 13.

HD-10 BEVEL PINION ADJUSTMENT

SPIRAL BEVEL " SPIRAL BEVEL
. 248
PINION \ > "'i / GEAR HUB
DIMENSION STAMPED )
ON THIS PINION 15 5.248" !
% ’
2 6.498
s.zan’- 2398 oy 909"
FIG. 13
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b. EXAMPLE:
Pinion is marked 5.248”. Bevel gear
hub measures 6.498".
6.498
5.248" — —— ==10999"
2
1.999” is correct distance between end
of pinion shaft and bevel gear hub.
c. Now set inside micrometer to 1.999”
and set pinion as shown in Figure
by adjusting shims under cover plate

104

at the front end of the bevel pinion
shaft.

3. Bring spiral bevel gear and spiral bevel

pinion into mesh by removing shims on
one side of hub bearings and installing
on other side. See Fig. 11, “HD 107
Transmission.” A backlash of .006 to
.011 inches should be allowed.

Reverse the removal procedure for re-
assembling the tractor.

104 -- “HD 14” Transmission

First Gear

Fifth Gear

Third Gear

FiG. 1

A, REMOVYAL OF SLIDING GEAR SHAFT AND
SHIFTER SHAFTS

1.
2.

3.
4.

Drain the transmission.

Dismantle tractor as described in Topic
107.

Remove oil gauge cap and rod.
Remove 5 capscrews. Take off gear

Sixth Gear

shift housing and base plate.
Unhook brake pedal lock rods at latch
levers.

Unhook large and small brake lever
springs.

Remove 2 bolts from latch lever locks
on brake pedals.
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10.

11.
12.

13.

14.

15.

16.

17.

FIG. 2

Remove pins from front end of brake
pedals.

Remove 2 capscrews and 2 bolts from
steering lever brackets.

Remove center floor support angle by
removing 3 capscrews.

Now the assermnblies can be removed.

Remove 3 capscrews and 1 nut on rear
transmission tie rod bracket and remove
brackets.

Now remove remaining capscrews and
transmission top cover.

Remove 8 capscrews in rear top cover
plate. Fig. 3.

Remove 5 capscrews from rear cover
cap. Fig. 3.

Remove the remaining capscrews and
the rear case cover.

Place shifter shaft in neutral position.
Take straight edge and place across
center of shifter shaft hracket, marking
each side of transmission case so you will

STEERING CLUTCH,
OV

FIG. 4

be sure of getting shifter brackets back
in the proper position as shown in Fig. 5.
NOTE: Also mark location of stop col-
lars, and shifter hubs on shifter shaft
before removal,

18. Straighten locks on clamp screws and
loosen screws.

19. Loosen clamp screws in shifter shaft
collars.

20. Loosen clamp screws in shifter fork hub
and remove shifter shafts from rear.

21. When removing shifter shaft, place all
parts back on shaft in their respective
places.

22. Straighten locks and remove 2 nuts on
top shaft away from center bearing.
Fig. 2.

23. Remove 4 capscrews and bearing re-
tainer from rear end of sliding gear
shaft,

24. Pull sliding gear shaft back and remove
ball bearing at the front end of shaft.

25. Shaft can now be pulled out and all
gears, spacers and nuts can be removed
from case.

26. Remove center bearing from case,

27. Screw capscrews in each side of bearing
retainer cup, pulling it out of case. When
pulling assembly, screw in capscrews
evenly to avoid breakage cage.

NOTE: Keep all shims in proper place for
reassembling,

INSPECTION OF PARTS

Inspect all parts. Install new parts as re-

quired,

INSTALLATION OF SLIDING GEAR SHAFT
AND SHIFTER SHAFTS

To install, reverse dismantling procedure.
After the sliding gear shaft has been in-
stalled, place a pinch bar between the case
and the clutch gear and test master clutch
shaft for end play. Master clutch shaft
should have .050” to .060” end clearance.

P




E.

F.

In order to obtain this end clearance, add
or remove shims from rear bearing cup.
REMOVAL OF MASTER CLUTCH SHAFT
AND GEAR

1. Remove sliding gear shaft steps 1 to 27
inclusive, in Topic 104-A.

2. Remove 2 capscrews and inspection
plate from one rear fender.

3. Remove inspection plate from motor
spacer assembly.

4. Loosen clamp bolts so master clutch
brake will slide on shaft freely.

5. Clutch shaft and gear can now be pulled
back and out from top of case. Inspect
all parts,

INSTALLATION OF MASTER CLUTCH

SHAFT AND GEAR

Reverse dismantling procedure. Engage

the clutch and set the clutch brake face

14" to 134" from the rear of the release

bearing carrier.

REMOVAL OF REVERSE GEAR SET

1. Remove 6 bolts and rear enclosure cover
from back of tank.

NOTE: Shift tractor to high gear.

2. Remove 8 capscrews and rear top cover
plate from transmission.

3. Remove 6 capscrews and rear cover cap.

4, Remove 7 capscrews and rear case
cover.

5. Remove capscrews from left rear side
of transmission case holding shaft in
position.

6. Pull shaft out; hold spacer to keep it
from falling into case.

7. Gear and spacer can now be removed.

8. Inspect all parts; install new parts where
necessary,

INSTALLATION OF REVERSE GEAR SET

Reverse removal procedure, see Topic

104-F.

104D-]

H. REMOVAL OF AUXILIARY GEAR AND SHAFT

1. Remove sliding gear shaft, steps 1 to
27, inclusive in Topic 104-A.

2. Straighten lock and remove nut from
rear end of auxiliary gear shaft.

3. Remove 7 capscrews and remove clutch
hole cover.

4. Remove 4 capscrews and bearing cover
over front end of auxiliary gear shaft,

5. Place bar against rear end of shaft and
drive it forward out of case.

6. Spacers and gears can now be taken
from case.

7. Shaft can now be taken from spacer
compartment.

8. Inspect all parts; install new parts

where mnecessary.
INSTALLATION OF AUXILIARY GEAR AND
SHAFT

Reverse removal procedure,

NOTE: Be sure rear bearing is placed in
case before placing shaft in position.
REMOVAL OF BEVEL GEAR, BEVEL PINION
AND SHAFT

1. Remove brakes and steering clutches.
Refer to Topic 107.

2. Remove sliding gear shaft, steps 1 to
27, inclusive in Topic 104-A.

3. Straighten locks and remove nuts from
bolts holding bevel gear to hub.

4. Remove bearing retainers by taking out
6 capscrews in each.

5. Place blocks between case and bevel
gear teeth.

6. Place hardwood block over end of bevel
gear hub; place bar against hardwood
block through final drive pinion hole
from outside and drive hub assembly
out through left side of case.

NOTE: In some cases the bevel gear
hubs do not drive out very easy. When
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10.

11,

12.

this occurs the final drive pmion puller
can be used. This can be accomplished
by disassembling the pinion puller, and
making a heavy washer which will ft
next to the welded nut on puller shaft,
then pushing the threaded end through
the hub and out through the sprocket.
Install the pedestal and spacer and use
the nut to pull the hub. Before pulling
is started, two blocks of hardwood must
be placed between the bevel gear teeth
and transmission case to hold the bevel
gear solid and away from the bevel
pinion, so that it will not bind when
puiling the hub out of case and bevel
gear off the hub, which is all one opera-
tion. This same method can be used
for reassembling, by reversing the re-
moval procedure.

NOTE: Take care to keep bearing
shims on their proper sides for reassem-
bling.

Bevel gear, bearings, bearing cups and
bevel hub can now be taken from case.
Remove 4 capscrews holding bearing
retainer on rear end ot pinion shatt,
Straighten lockwasher and remove nut
from rear end of pinion shaft.

Now shaft may be driven out toward
front.

NOTE: There are two sets of shims on
rear end of shaft, so special care should
be taken to keep them in their respec-
tive places for reassembling.

Gears, spacers and shaft can now be
removed from case.

Remove back bearing cage by driving
out towards rear.

K. INSPECTION OF BEVEL GEAR, BEVE.
PINION AND SHAFT
Inspect all parts; install new parts where
necessary.

l. INSTALLATION OF BEVEL GEAR, BEVEL
PINION AND SHAFT

1.

Reverse removal procedure; however,
after bevel gear and hub has been in-
stalled it will be necessary to adjust
bearings.

To adjust the bearings remove the bear-
ing retainers, remove or add necessary
thickness of adjusting shims from each
side to adjust the bearings to a free
running fit.

The adjusting shims also adjust the
bevel gear to the bevel pinion. Remov-
ing shims from the right side and put-
ting them on the opposite side moves
the bevel gear nearer the bevel pinion.
Caution should be exercised when ad-
justing bearings so the bevel gear ad-
justment is not changed.

NOTE: While adjusting the bevel gear
bearing, the hub should be bumped

from end to end. This places the bear-
ing cups in the correct position when
adjustments are being made.

It will also be necessary to adjust
pinion to bevel gear. Align heels of
pinion gear and bevel gear as near flush
as possible by adding or removing shims
under bearing retainer on rear of pinion
shafts.

NOTE: It will be necessary to add or re-
move shims between second gear and spacer
approximately .004” to .006” so spacer be-
tween second and high gear can be turned
by hand.

M. CHANGE SPEED GROUP (SEE FIG. 6.)

1.

Effective in regular production on HD
14 No. 759, a change has been made in
the transmission of the HD 14 tractor
to further increase its life. Two bear-
ings were changed from ball to roller
bearings, and four gears were changed
from 20 degrees pressure angle teeth
to 25 degrees pressure angle. The splines
and size of the pinion shaft were changed
also, which necessitated changes in all
the gears on the pinion shaft. In cases
where difficulty has been experienced
with bearings or gears in this transmis-
sion, it is recommended that the new
parts be installed.

“HU-}4" CHANGE SPEED GROUP #043862
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2.

FIG. 6

One new Shifter Shaft Bracket — Left
No. 044251 will have to be used in
place of the old bracket No. 71280, which
was used in all HD 14 tractors prior
to HD 14-759.

Before the 25° pressure angle teeth
were used the gears were narrower and




two No. 71280 shifter shaft brackets
were used, but in order to make the
new gears mesh fully the old left hand
bracket will have to be removed and the
new No, 044251 Shifter Shaft Bracket
installed. Be sure to order this bracket
when ordering the rest of the parts for
this changeover.

4, The following parts will be required to
make this changeover:

Item Part No. Name

1 043888 Roller Bearing

2 044002 Low Reverse Pinion

3 044109  Bevel Pinion

4 043889 Roller Bearing

5 043867 Spacer

6 043864 Low Gear

7 043866 Reverse Gear

8 043865 High Speed Gear

9 043861  Spacer

10 043863 Second Speed Gear

11 044034 Reverse Idler

12 044251  Shifter Shaft Bracket (Left)
CAUTION: The gears with 25 degree
angle teeth can be identified by the part
number stamped on them. UNDER NO

105A

CIRCUMSTANCES SHOULD A 25
DEGREE ANGLE TOOTH GEAR
BE USED WITH A 20 DEGREE
ANGLE TOOTH GEAR.

5. In order to install these new parts in
the field, it will be necessary to remove
the steering clutches. Then remove the
bevel gear and hub. Remove the top
shaft and replace bearing (1) and the
gear (2) with the new parts. Remove
the pinion shaft and pinion shaft gears
and replace them with the new parts
listed above. After installing new pinion
and gears, be sure to install or remove
shims where shown in drawing to ob-
tain .004” or .005"” clearance between
the gears on the pinion shaft. Install
reverse idler gear with new gear item
(11).

6. It is recommended that a new bevel
gear also be installed at the same time
as the new pinion and gears.

7. Reinstall the bevel gear and adjust
bevel gear and pinion. Install steering
clutches and complete the assembly of
the tractor.

105 --“HD 77 Steering Clutches, Brakes and Final Drive Pinion

A. REMOVAL OF BRAKES:

1. Remove seat cushion, batteries, and
rear enclosure plate.

2. Shut fuel off under tank by turning shut
off cock handle to vertical position.

3. Disconnect fuel lines under tank and re-
move clamp bolts holding fuel line to
fender.

[SEBIMENT SUMP DRAINS |

ginen
UEL SHUT-OFF COCK
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FiG. 1

4. Disconnect both inlet and outlet lines at
filter under seat and remove filter by
taking out two bolts that hold filter to
fender,

5. Remove seat by taking out 3 capscrews
on each side holding seat to fuel tank,
the 3 bolts holding seat to top fenders,

and the 4 bolts holding seat frame to
fender plate.

6. Remove clamp bolt holding return fuel
line to rear of seat frame.

7. Remove 3 capscrews and 3 bolts on each
side that holds battery rack in place.

8. Remove yoke pins from rear end of
steering clutch rods. Fig. 2.

THROWOUT
- GREASE TUBES:

FIG. 2

9. Remove steering clutch inspection cov-
ers by removing 6 capscrews.

10. Remove jam nuts from grease tubes
which come up through steering clutch



11,

12.

13,
14.

15.

i6.

mm it

EXF’LODED VIEW.: OF STEERING _
CLUTCH AND BEVEL GEAR = |

FIG. 3

cover assembly Fig. 2.

Loosen steering clutch adjusting screw
lock bolts at top of throwout fork and
back adjusting screw out far enough to
pass by thrust pin,

Remove remaining capscrew which
holds steering clutch cover to transmis-
sion case and remove this cover.

Lift out steering clutch throwout forks.
Remove equalizers in bottom of each
clutch compartment by removing bolt
which comes up through bottom of
transmission case.

Unhook springs from brake levers; re-
move pins from bottom brake rods.
Remove one top capscrew and loosen
one bottom capscrew on each brake hole
cover; then remove covers,

FIG. 4

17.

18.

3.

Remove brake adjusting nut and pull
adjusting bolt out of swivel pin. Then
screw nut back on bolt to avoid any dam-
age to threads.

Remove band pin from lower loop of
band and pull band from around drum
care to be taken not to bend the band.

B. REMOVAL OF FINAL DRIVE PINION:
1.
2,

Remove Brakes. Refer to Topic 105-A.
Remove 8 capscrews which hold the
brake drum to the driven hub. Now the
drum can be pushed away from the
driven hub.

FIG. 5

Remove axle end covers and sprocket
guards.




Remove covers from outer end of pin-
ion shaft by taking out 4 capscrews in
each.

NOTE: PULL PINIONS ON EACH
SIDE USING SPECIAL PINION
PULLER (Prior to HD 7—1132)
Screw adapter into end of pinion shaft
and tighten thoroughly.

Loosen pinion shaft nut and back it off
3 or 4 threads.

Set puller pedestal between the sprocket
spokes and directly over the adapter;
screw puller bolt in place.

Tighten up on puller nut using a 4 ft.
pipe or wrench handle, then use ram
and jar pinion loose from driven hub.
Remove nut from end of pinion shaft.
Finish pulling pinion shait from case.
Lift driven hub from clutch compart-
ment.

PINION
PULLER

FIG. 7

C. REMOVAL OF STEERING CLUTCHES:
NOTE: REMOVAL OF STEERING
CLUTCH SHAFT (Prior to HD-7-1132).

1.
2.

3.

Remove brakes. Refer to Topic 105-A.
Remove final drive pinion. Refer to
Topic 105-B.

Straighten lockwashers at each end of
steering clutch shaft and remove nuts
with special socket.

Push clutch shaft either way far
enough to permit one clutch to be lifted
out. Push shaft in opposite direction un-
til the other clutch can be lifted out. The
spacers between the clutch hub and bev-
el gear hub will drop into the case when
the clutches are removed from the com-
partments. Be sure they are in place
when reinstalling clutches.

IWRENCH 7

PINION
PULLER

FIG. 6

ING CLUTCH ASSEMBLY

AND BRAKE DRUM
"

FIG. 8

105C
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NOTE: Removal of Steering Clutch
Shaft above Serial No. HD 7 1132, On
the second type steering clutch shaft, it
is necessary to remove only one drive
pinion to remove the steering clutches.
Pull the pinion opposite the clutch to be
removed if only one clutch is to be taken
out.

Cut lock wire on adjustable spacer nut
lock screw and turn screw out far

enough to clear spline in the clutch
shaft.

BRAKE D

TSPACER NUT

FIG. ¢

7. Screw one spacer nut clockwise to loosen
steering clutches on shaft and slide the
clutch toward the center,

8. Remove split lock rings from ends of
shaft.

9. Place pinion puller in end of clutch shaft
and pull shaft from clutch assembly.

10. Clutches can now be lifted from com-
partment.

FITION
PULLER]

FIG. 11

D. DISMANTLE STEERING CLUTCH:
1. Remove drum from clutch assembly tak-
ing care not to bend clutch disc teeth.

PRESSURE

DiSC PLATE
_ [CAPscRew
R T

FIG. 12

2. Remove lockwire and unscrew 3 of the
10 capscrews. Fig. 13. Install in these
holes 3 14" x 6" studs which have 17
N.F. thread on one end and 214" N.C.
thread on the other end. Install the end
with 17 thread in the shifter plate,

3. Install nuts on studs and tighten down
against pressure plate.

4. Remove remaining capscrews; loosen
the stud nuts evenly until all tension is
taken off the clutch springs.

Eo—
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5. The pressure plate, discs, springs, etc.,
can now be removed.

E. INSPECTION OF STEERING CLUTCH AND

BEVELED GEAR HUB PARTS:

When the clutches have been removed and

dismantled inspect the following items:

1. BLMETALLIC FRICTION DISCS:
These discs are made of steel centers
with bi-metallic material bonded to the
steel. Tickness when new is approx %",
Inspect discs for wear and metal flaking.
If overall thickness of disc is less than
127, or if the metal has flaked at any
point a new disc should be installed.

2. HYCQO FRICTION DISCS: These discs
are made of steel centers with wire mesh
woven lining, bonded to the steel
Thickness when new is approx. <. In-
spect discs for wear and material coming
loose. If overall thickness of the disc is
less than %" or if the material has come
loose at any point a new disc must be
installed.

3. RAYBESTOS FRICTION DISCS:
These discs are made of a solid piece,
wire mesh and molded material. The
overall thickness when new is ap-
prox. +%”. Inspect discs for wear,
condition of teeth and oil saturation.
If overall thickness of disc is less
than %", or if they have been run
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any length of time being oil soaked, new
discs must be installed.

BRAKE DRUMS: Clean thoroughly
and inspect. If drums are scored or
grooved on the outer surface they can be
chucked in a lathe and turned down. In
doing this do not take off more than "
of material, and extend the cut only to
the ventilating holes. To remove any
material from between the ventilating
holes will materially weaken the drum.
BEVEL GEAR HUB SEALS (First
Type). Inspect for proper adjustment
and serviceable condition. If packing
leaks, tighten adjusting nuts only enough
to stop leak. If packing is worn out, ad-
justing nuts will screw in all the way
without stopping leaks; new packing
must be installed.

BEVEL GEAR HUB SEALS: (Second
Type). The second type is a raw hide
spring loaded seal. This seal cannot be
adjusted, and if it leaks, new seals must
be installed. Before new seals are in-
stalled, the bevel gear bearing adjust-
ment must be inspected, if the adjust-
ment is incorrect see Topic 102-H for
bevel gear bearing adjustments.
BEVEL GEAR BEARINGS: Inspect
for loose bearings by observing play in
clutch shaft. When doing this be sure
the hub packing is loosened or removed
so that it does not prevent the detection
of any play that may be present in the
bearings.

CLUTCH SPRINGS: Inspect tension
of spring by measuring its “free
height” that is, its height when standing
upright without anything compressing
it. If this length is 334" or greater the
spring can be re-used. If it is less than
334" it is an indication that the spring
has lost its tension and new springs
should be installed.

MINIMU

3L

Z’)/_cg
4

FIG. 15

9. CLUTCH THROWOUT BEARINGS:

Inspect for wear or lack of lubrication.
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Install new bearings if necessary.

10. CLUTCH SHAFT: Inspect splines for
burrs. Be sure nuts will start on threads
freely.

F. ASSEMBLY OF STEERING CLUTCH:
1. Place steering clutch hub on bench or
some flat surface with spring holes up.
Figure 16.

FIG. 16

2. Place an insulating washer in each hole.
Make sure the washers lie flat in the
bottom of the hole.

3. Place a spring in each hole. Figure 16.

4. Install oil slinger on shifter plate and set
shifter plate down on springs with flat
surface up. Figure 17.

SHIFTER 1 OlL
PLATE SLINGER

FIG. 17

5. Hold shifter plate firmly in place and
turn hub assembly so that shifter plate
i1s now on bench. Figure 18.

6. Place a spacer in each heole in hub

FIG. 18

through center of springs. Figure 18.
7. Stack discs alternately on hub beginning
with a friction disc. Figure 18,
NOTE: Any friction disc that can be
used again should be stacked on the hub
first and the new discs toward the top.
(See inspection of steering clutches.
Stack discs on hub until stack height is
approximately 3%4".)
8. Place pressure plate in place and screw
3 studs into the shifter plate as shown.
9. Line up teeth on clutch discs so brake
drum will slide up and down on discs
freely.

STUDS

FIG. 19

10. Run nuts down on studs forcing pres-

sure plate up as far as it will go. Now it
is completely compressed. Before the
bolts are installed, turn the clutch as-
sembly up on edge and check the dis-
tance at hub and shifter plate as shown.
If the measurements are within the lim-
its, lay the clutch back, with shifter plate
down.

If the measurements is not withir the
limits and the shifter plate extends out
too far, extra steel disc should be added.
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FiG. 20

If the shifter plate is in too far, remove
a steel disc. In this case, all discs should
be removed from hub, and reassemble
with two friction discs together on the
bottorm of the stack. Complete stack
height by alternating discs so there will
be a steel disc on top when assembled.
Install 8 of the capscrews and tighten.
Remove the 3 assembling studs and
replace the remaining 3 capscrews and
tighten securely, lining up the holes in
bolt heads and place wire as shown.
Repeat the above operations for the oth-
er clutch.

. INSTALLATION OF STEERING CLUTCHES

(First type Clutch Shaft prior to “HD 7"
#1132)

1.

Place steering clutch assembly in brake
drum and lower into clutch compart-
ment.

Install clutch shaft in bevel gear hub
from opposite side, and push through
far enough to place spacer on end of
shaft,

Lift clutch assembly up to align the hole
in the clutch hub and the hole in the
bevel gear hub. Push shaft through
clutch hub, taking care not to damage
the threads on the end of the clutch
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FIG. 21

shaft. The clutch may have to be ro-
tated slightly to get the splines on the
shaft to line up with the splined steering
clutch hub,

Push shaft through until the other
clutch can be lowered into the opposite
compartment. Place spacer and clutch
on shaft,

Install thick washer, lockwasher, (with
cup part out) and nut on one end of
shaft. Run nut on tight.

Install washer, lockwasher, and nut on
the other end. Draw the latter nut up
tight with the special wrench and bend
the lockwashers over nut.

H. INSTALLATION OF STEERING CLUTCHES
{Second Type Clutch Shaft, Effective “"HD 7"
#1132)

| 2=HALF LOCK
RINGS

1.

STEERING CLUTCH
CROSS sSH

SPRING LOADED
RAWHIDE SEAL

[SPACER NUT
)SGESEMBLY 1

FIG. 22

Install clutch shaft through final drive
housing and on through bevel gear hub
far enough to slide adjustable spacer on
spline.

Place steering clutch assembly in com-
partment and align splines of shaft with
those in the clutch hub.
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FIG. 23

Push shaft through clutch hub far
enough to place spacer nut on other end
of the shaft.

Place second clutch in compartment and
push shaft through the clutch hub.
Install split lock rings on outer ends of
clutch shaft and slide the clutch assem-
bly against the lock rings making cer-
tain that the lock rings are in the
counterbore of the clutch hub.

Tighten the adjustable spacer nut on
each side equally and securely. Tighten
the lock capscrew in the spacer nut,
making certain that the capscrew seats
between the splines in the clutch shaft,
and lock with a wire.

I. INSTALLATION OF FINAL DRIVE PINIONS:

1.

Install keys in driven hub; peen over
edges of slots in the hub so the keys will
not fall out; place hub in clutch com-
partment.

Remove bearing from outer end of
pinion; shove pinion through inner bear-
ing with key way on both top and bot-
tom far enough to place Duprene seal
over end of shaft.

Lift hub and align keys with keyways in
the pinion shaft, push driven hub into
rawhide seal and hold firmly by placing
a bar on each side of the hub and prying
it toward the pinion.

7.

With the aid of the pinion puller adap-
tor, screw puller and ram assembled to
pinion, drive the pinion in until the lock-
washer and nut can be started on the
shaft.

Drive pinion shaft through hub, holding
against driven hub with bars. Place lock
washer and nut on shaft and tighten
with the aid of the ram, drive in on
pinion. Give the nut a final pull, bend
the lockwashers over in two places on
hub and two on nut, and remove pinion
puller parts.

Install bearing on outer end of pinion
with shielded side toward gear. Install
cover and gasket over end of pinion
shaft.

Replace sprocket shield and axle end
cap.

J. INSTALLATION OF BRAKES:

1.

2.

3.

Install brake band taking care that the
bands fit drum properly.

Install pin and cotter keys in lower part
of band.

Install spring on adjusting bolt, adjust-
ing bolt in swivel pin and install adjust-
ing nut.

Install adjusting screw and jam nut in
the bottom of transmission case to hold
the brake band in its proper place. Run
the screw up against the band, forcing
the band against the drum just snug
with fingers, then back off 14 turn and

FIG. 24
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lock jam nut. This adjustment screw
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tubes.

holds the brake band up in its proper 9. Adjust brakes. Refer to brake adjust-

location. ment, Topic 57-A, and install brake ad-
. Install brake spring in brake lever. justment cover,

Install equalizer bar in bottom of trans- 10. Adjust steering clutches; refer to steer-

mission case. ing clutch adjustment, Topic 55-A, and
. Install throwout fork assembly, making ingtall top cover.

sure it seats in the equalizer. 11, Install remaining parts that were re-
8. Install steering clutch cover and grease moved.

106 --“HD 10” Steering GCluiches and Brakes
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EXPLODED VIEW OF STEERING
CLUTCH AND BEVEL. GEAR

FIG. 1
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A, REMOVAL OF BRAKES:

1

2. Shut fuel off under tank by turning shut-

Remove seat cushion and batteries. Re-
move rear enclosure plate.

off cock handle to vertical. Fig. 3.

- GFIRST STAGE
BFUEL. FILTERS

COCH

i0.

11.

12.

13.

14,

FIG. 3

Disconnect fuel lines under tank and re-
move clamp bolts holding fuel line to
fender. Fig. 3.

Disconnect both inlet and outlet lines
at filters under tank and remove filters
by taking out 2 capscrews holding them
to top of transmission case.

Remove seat by taking out 3 capscrews
on each side holding seat to fuel tank,
the 3 capscrews holding seat to top
fenders, and the 2 bolts holding floor
plate to front of seat frame.

Remove clamp bolt holding return fuel
line to rear of seat frame.

Remove battery rack by removing 2
bolts on each side holding it to the rear
fenders.

Remove rear fender support angle by
taking out 3 capscrews and 4 bolts in
each side.

Remove ventilating covers from top of
steering clutch cover by taking out 4
capscrews in each. Fig. 4.

Remove jam nuts from grease tubes
which come up through steering clutch
cover assembly, Fig, 4.

Loosen steering clutch adjusting screw
lock bolts at top of throwout fork and
back adjusting screw out far enough
to pass by thrust pin; unhook throwout
fork spring from dowel in top of case.
Fig. 4.

Hold rod connector and loosen jam nut.
Back screw out of connector.

Remove 2 capscrews holding steering
clutch covers on each side and remove
covers from case. Remove jam nut on
grease fitting to brake fulcrum pin.
Remove 10 remaining capscrews in top
cover. Repeat operation on opposite
side.

FUEL SHUT-OFF

15.

STEERING CLUTCH COVER|

1__CAPSCREW

FIG. 4

Remove steering clutch throwout forks.

16. Remove equalizers in bottom of each

i7.

clutch compartment by removing bolt
which comes up through bottom of
transmission case.

Remove 4 capscrews on brake adjusting
cover on each side.

FIG. 5
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FIG. 6

18.

19.

20.

FIG. 7

Remove adjusting nut, swivel pin, brake
rod pin, cotter pin and washer holding
bell crank on shaft; pull bell crank off
shaft.

Pull brake rod out of case holding
spring, flat washer and felt washer so
that they will not fall into case.
Straighten lock and remove anchor

106B-C

screws from front of case. Take cap-
screws out of top of fulcrum pin and
remove band pins; bands can now be
removed from case,

B. REMOVAL OF FINAL DRIVE PINION:
Standard Tread, “"HD 10” Tractor.

1.
2.

S.
10.

Remove brakes, see Topic 106-A.
Remove lockwire and 8 capscrews which
hold the brake drum to the driven hub.
Now the drum can be pushed away from
the driven hub.
Remove axle end covers and sprocket
guards.
Remove covers from outer end of
pinion shaft by taking out 4 capscrews
in each.
NOTE: Remove pinion from each side
as follows using special pinion puller.
On second type HD 10 and HD 10-W.
Serial No. 1516 and above, only
one pinion needs to be pulled. See para-
graph “D.” For instructions on pulling
HD 10-W (Wide Gauge) see paragraph
(iC.”

PINION
PULLER

=)

~ B
FIG. 8

Screw adapter into end of pinion shaft
and tighten securely.

Set puller pedestal in place between the
sprocket spokes and directly over adap-
ter. Screw puller bolts in place,
Straighten lockwashers and back pinion
nut off pinion shaft.

Tighten up on puller nut using a 4 foot
pipe or wrench handle, then use ram
and jar pinion loose from driven hub.
Finish removing nut end of pinion shaft.
Finish pulling pinion from clutch com-
partment.

C. REMOVAL OF FINAL DRIVE PINION:
(Wide Gauge HD 10-W)

1.

Follow instructions under Topic 106-B,
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FIG. 9

1 to 5 inclusive,

CAUTION: Do not attempt to pull the
pinion more than 34” as bearing will be
damaged if it is pulled any farther. The
inner race of the center bearing will
strike the teeth of the gear assembly
before the outer bearing comes out of
gear case bore.

Remove outer bearing race and roller
assermbly.

NOTE: There are three slots in gear
case bore. Use screw driver in these,
to remove bearing. Fig. 11-B.

PINION
| PULLER

FIG. 10

3. Remove capscrews from inside bearing
retainer. Fig. 11-C.

4. Slide driven hub toward steering clutch
as far as possible.

5. Remove inner bearing from case.
NOTE: To remove inner bearing, place
a small punch inside the final gear case
bore parallel to the teeth of the pinion.
Drive against the outer race of the
center bearing until outer case of inner
bearing is out of bore case. Fig. 11-C.

6. Remove pinion from case.

NOTE: The pinion can now be lifted away

from teeth of gear assembly as the center

bearing rollers are clear of the race, thus
allowincr the pinion to be lifted above its
normal pOSlthI’l It will be necessary to turn
pinion until flat space on spacer is away
from gear assembly to provide clearance
and allow the pinion to lift away far enough
for the inner race lip on center bearing to

clear teeth on gear assembly. Fig. 11- D.

CAUTION: It pinion pulls to a stop it

must be turned until it will pull easily.

BALL BEARING NO. 042890 USED ON

“HD 10" FINAL DRIVE PINION:

NOTICE: On account of a material short-

age, effective in production with HD 10-

1756, ball bearing No. 042890 was used in

place of the No, 042952 roller bearing on

the outer end of the final drive pinion.

1. Pinions having the No. 042890 ball bear-
ing on the outer end are removed in a
slightly different manner from those
having the roller bearing.

2. The following gives details of the
method of removal and installation:

3. Proceed in the usual manner in prepara-
tion for actually pulling the pinion.
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b FIRST STEP SECOND STEP ®
REMOVE NUT 3 FROM, END OF PINION SHAFT PULL REMOVE CAPSCREW ® SO AS TO LOOSEN RETAINER]|
PINION OUT ONLY 34 REMOVE OUTER BEARING 10 BRIVE ON CENTER BEARING RACE AND ROLLER
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THIRD STEP

LIFT QUTER END OF PINION UP SO THAT INMER BEARING
} RACE OF CENTER BEARING WILL CLEAR TEETH OF FINAL
DRIVE GEAR. TURN PINION SO THAT CUT OUT PART OF
SPACER I3 IS AWAY FROM FINAL DRIVE GEAR. PIN—
ION MAY NOW BE REMOVED.

;l FIG. 11
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4. Install the final drive pinion puller and
pull the shaft out enough so that the
ball bearing clears the case.

5. On the wide model remove the five cap-
screws No. 71113 which hold the bear-
ing retainer and spacer in position. On
the standard model remove the five cap-
screws No. 36707,

6. Move the pinion shaft sideways so that
a punch can be used to move the roller
bearings and spacer in as far as they will
goon wide models and to move the bear-
ing retainer on the standard models.

7. Th:s is necessary to prevent damage to
the rollers.

8. Pull the pinion shaft out almost to the
sprocket, Place a piece of steel, in the
shape of a horseshoe, between the ball
bearing and the final drive case.

9. Use the pinion puller and drive the
pinion out of the ball bearing. Remove
the bearing and then finish removing
the pinion,

10. In installing the pinion, first install the
inner bearxncrs and spacers, bearing re-
tainer and tlghten CaPSCrews.

11. In the standard model replace the bear-
ing and bearing retainer and tighten the
capscrews No, 36707.

12. Install the pinion and the outer pinion
bearing. Proceed in the usual manner
with the remainder of the assembly.

CAUTION: We do not recommend using

the No. 042890 ball bearing for service on

tractors below Serial No. HD 10W-1700
because on wide models pinion design will
not allow removal without first removing
the final drive gear. For replacement the

No. 042952 roller bearing can be used in

place of the ball bearing.

In an emergency, the No. 042890 ball bear-

ing can be used in HD 10W tractors, Serial

1397 to 1700 by installing pinion No. 047470

at the same time the ball bearing is in-

stalled,

NOTE: All lend-lease HD 10 tractors built

to date have the No. 042952 roller bearing.

These are Serial Nos. 1802 and 2081, in-

clusive, The ball bearing No. 042890 is ef-

fective again in recular preduction with

HD 10- 2082

. REMOVAL OF STEERING CLUTCHES (First

Type Clutch Shaft Prior to “HD 10" #1516)
Straighten lockwashers at each end of
steering clutch shaft and remove nuts
with speciai socket.

2. Push clutch shaft either way far enough
to permit one clutch to be lifted out.

3. Push shaft in opposite direction until
the other clutch can be lifted out. The
spacers between hub and bevel gear hub
will drop into the case when the clutches
are removed from the compartments. Be

sure they are in place when reinstalling
clutches.

F. REMOVAL OF STEERING CLUTCHES (Second

Type Clutch Shaft, “HD 10” #1516 and
above)

1. If only one steering clutch is to be re-
maoved, always pull opposite pinion, us-
ing spec1al Pinion Puller.

STEERING CLUT
CROSS SHAFT cH

2-HALF LOCK
RINGS

Rl
B
et
i {HISENIRESE

S.PR ING L OADED
RAWHIDE SEAL

ACER NUT
RESEMBLY” |

FIG. 12

2. Only one pinion need be pulled when
removing both clutches.

3. Follow instructions in Paragraph “B”
on HD 10 standard tread. For HD 10-
W Wide gauge in Paragraph “C.”

4. Cut lockwire and back out capscrew in

spacer nut assembly far enough to clear
spline shaft,
5. Screw one adjusting screw nut toward

FIG. 13



bevel gear hub as far as it will go.

6. Now slide clutch toward bevel gear hub
on shaft, and remove split lock rings,
push shait through other. and remove
the other lock rings.

7. The shaft can now be removed.
NOTE: A tapped hole, the same size
as one in the final drive pinion, is pro-
vided in each end of steering clutch
shaft, as shown.

FIG. 14

8. Now the steering clutches can be re-
moved from compartment.

G. DISMANTLE STEERING CLUTCHES:

1. Remove drum from clutch assembly
taking care not to bend or break the
clutch disc teeth.

2. Remove lockwire from 9 capscrews and
remove 3 capscrews equally spaced from
each other. Install, as shown, 3 studs,
7" long, which have 1” N.F. threads on
one end and 3” N.C. threads on other
end. Install the end with 1” thread in
the shifter plate.

FIG. 15

3. Install nuts on studs and tighten down
against pressure plate.

4. Remove remaining capscrews; loosen
the stud nuts EVENLY until all tension
is taken off the clutch springs.

5. The pressure plate, discs, etc., can now
be removed,

SPRINGS—‘\
CAPSCREWS:
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H. INSPECTION OF STEERING CLUTCH AND
BEVEL GEAR HUB PARTS:
When the clutches have been removed and
dismantled inspect the following items:

1.

BI-METALLIC FRICTION DISCS:
These discs are made of a steel center
with bi-metallic bonded to the steel
Thickness when new is approx. %”. In-
spect discs for wear and metal flaking.
If over-all thickness of disc is less than
8" or if the metal has flaked off at any
point a new disc should be installed.
HYCO FRICTION DISCS: These discs
are made of a steel center with wire mesh
woven lining, bonded to the steel. Thick-
ness when new is approx. ”. Inspect
discs for wear and material coming
loose. If over-all thickness of the disc
is less than 4%” or if the material has
come loose at any point a new disc must
be installed.

RAYBESTOS FRICTION DISCS:
These discs are made of a solid piece,
wire mesh and molded material. The over-
all thickness when new is approx. %". In-
spect discs for wear, condition of teeth,
and oil saturation. If over-all thickness
of discs is less than 4”, or the teeth are
in bad condition, new discs must be in-
stalled.

BRAKE DRUMS: Clean thoroughly
and inspect. If drums are scored or
grooved on the outer surface they can
be chucked in a lathe and turned down.
In doing this do not take off more than
%" of material and extend the cut only
to the ventilating holes. To remove any
material from between the ventilating
holes will materially weaken the drum.
BEVEL GEAR BEARINGS: Inspect
for loose bearings, observing play when
prying on clutch shaft. When doing
this, be sure the hub packing is loosened
or removed so that it does not prevent
the detection of any play that may be
present in the bearings. For bearing ad-
justment refer to Topic 103-L.

BEVEL GEAR HUB PACKING:
(PRIOR TO HD 10-1516) Inspect for
proper adjustment and serviceable con-
dition. If packing leaks, tighten adjust-
ing nuts only enough to stop leak., If
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packing is worn out, adjusting nuts will
screw in all the way without stopping
leaks; new packing must be installed.

7. BEVEL GEAR HUB SEALS: (HD
10-1516 ABOVE) This is a rawhide
spring loaded seal, and cannot be ad-
justed. If this seal leaks oil the bevel
bearings must be ihspected for proper
clearance; adjust if necessary and install
new seals,

8. CLUTCH SPRING: Inspect tension
of spring by measuring its “free height,”
that is, its height when standing upright
with nothing compressing it. If this

length is 3-15/16" or greater the spring
can be re-used. If itisless than 3-15/16"
it is an indication that the spring has
lost its tension and new springs should
be installed.

FIG, 17

9. CLUTCH THROWOUT BEARINGS:
Inspect for wear or lack of lubrication.
Install new bearings if necessary.

10. SPLINE SHAFT: Inspect splines for
burrs. Be sure nuts will start on thread
freely.

ASSEMBLY OF STEERING CLUTCH:

1. Place steering clutch hub on bench or
some flat surface with spring holes up.

2. Install an insulating washer in each hole:
Make sure the washers lie flat in the
bottom of the hole.

FIG. 18

10.

[SHIFTER PLATE] =

FIG. 19

Install a spring in each hole.

Install shifter plate on springs with flat
surface up.

Hold shifter plate firmly in place and
turn hub assembly so that shifter plate
is now on bench.

Install a spacer in each hole in hub
through center of springs.

" F{SPACER]

7 SHIFTER
LATE

FIG. 20

Stack discs alternately on hub begin-
ning with a friction disc.

NOTE: Any friction disc that can be
used again should be stacked on hub
first and new discs toward the top. (See
inspection of steering clutches). Stack
discs on hub until stack height is 44"
plus or minus <",

Lay pressure plate in place and screw
3 studs into the shifter plate equally
spaced, as shown.

Line up teeth on clutch discs so brake
drums will slide up and down on discs
freely.

Run nuts down on studs, forcing-pres-
sure plate down until capscrews reach
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11.

FIG. 22

the threaded holes in the shifter plate.
Install 6 capscrews and tighten, remove
the studs and install the 3 remaining
capscrews. Draw the 9 capscrews down
securely and install lockwire. Repeat
the same operation for the other clutch.

J. INSTALLATION OF STEERING CLUTCHES

{First Type Clutch Shaft Prior to “HD 10"
#1516)

1.

With the 9 capscrews in clutch assem-
bly facing upward, place steering clutch
brake drum down over clutch assembly.

106]

FIG. 23

Place in compartment with capscrews
toward final drive,

Install clutch shaft in bevel gear hub
from opposite side and push through

far enough to place spacer on end of
shaft.

STEERING CLUTCH ASSEMBLY
AND BRAKE DRUM

FIG. 24

Lift clutch assembly up to align the hole
in the clutch hub with shaft. Push shaft
through clutch hub taking care not to
damage the threads on the shaft. The
clutch will have to be rotated to get the
splines on the shaft to line up with the
splines in steering clutch hub.

Push shaft through until the other
clutch can be lowered into the other
compartment. Install other spacer and
clutch on shaft.

Install thick washer, lockwasher (with
cup part out) and nut on one end of
shaft. Run nut on as far as possible and
lock in two places.

Install washer, lockwasher and nut on
the other end; draw the latter nut up
tight with the special wrench and lock
in two places.
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K. INSTALLATION OF STEERING CLUTCHES
(Second Type Clutch Shaft, "HD 10" #1516
and above)

1.

With the 9 capscrews in clutch assembly
facing upward, place steering clutch
brake drum down over clutch assembly.
Place in compartment with capscrews
toward final drive.

Place steering clutch assembly in com-

‘partment and slide clutch shaft through

final drive case and through spline bore
in clutch hub.

2~HALF LOCK| _[STEERING CLUTCH]
RINGS CROSS SHAFT

SPRING LOADED
RAWHIDE SEAL

SPACER NUT|. -
ASSEMBLY
FI1G. 25

Install adjustable spacer nut assembly
over splines on shaft, sliding shaft
through bevel gear hub.

Install the other adjustable spacer nut
assembly on opposite side, and push
shaft through other clutch assembly.
Install the split lock rings in place, at
the ends of shaft and slide the clutches
out so rings fit into counterbore of
clutch hub.

Adjust the spacer nuts on both sides
equally so the dimensions between

FIG. 26

8.

clutch throwout plate and bevel case are
equal on both sides.

When installing the locking capscrews
in the spacer nuts, be sure they fit into
one of the splines on the clutch shaft.
Lock capscrews securely with lockwire.

L. INSTALLATION OF FINAL DRIVE PINIONS:
Standard Tread Tractors.

1.

8.

Install pinion through inner bearing far
enough to place Duprene seal over end
of shaft. 3
Lift hub and align splines with spline
on the pinion shaft. Push driven hub
into rawhide seal and hold firmly by
placing a bar on each side of the hub
and prying it toward the pinion.

With the aid of the pinion puller adap-
tor, puller screw and ram assembled to
pinion,drive the pinion in until the lock-
washers and cap nut can be started on
the shaft.

Drive pinion shaft through hub with the
ram holding against hub with bars and
tighten nut at intervals until shaft and
nut are tightened securely. Place a 4
foot extenstion on wrench and give the
nut a final pull. Bend the lockwashers
over in two places on hub and two places
on nut and remove pinion puller parts.
Install bearing on outer end of shaft.
Install cover and gasket over end of
pinion shaft.

Replace sprocket shield and axle cap.
From this point reverse dismantling
procedure covered in Topic 106-A, 1
to 20,

Before replacing steering clutch ven-
tilating covers, adjust the clutches. Re-
fer to Topic 56.

Betore replacing brake adjusting covers
adjust the brakes. Refer to Topic 58-A.

M. INSTALLATION OF FINAL DRIVE PINIONS:
Wide Tread Tractors., {Fig. 11)

1.

Stack the driven hub (14), retainer
(10), oil slinger (15), rubber seal (16),
and outer race and roller assembly of
the inner bearing (11) together and
pilot into the bore of the bearing cage
(12).

Feed the pinion in and start spline on
pinion into splined bore of driven hub
(14).

Feed pinion in until the inner race of
center bearing (6) enters the outer race
and roller assembiy.

The center bearing (6) outer race and
roller assembly and rear bearing outer
race and roller assembly (11) may now
be pressed into place by drawing down
on retainer (10).

Install the outer bearing (8). Install
nut and lockwasher (3) on end of pinion
shaft, draw up nut and lock it.

Bolt brake drum (2) to driven hub
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(14) and replace outer bearing cover
(4)-

7. Install sprocket guard and end cover.
N. INSTALLATION OF BRAKES:
1. Install the bands around the front side

of drums. Care must be taken that brake
bands fit drum aiter being installed.

. Install the anchor screw and lock at the

front side of clutch compartment of
transmission case.

106N-107

Install fulcrum sleeve and bell crank
assernbly.

Install band pins and keys.

Install brake rod, felt washer, steel
washer, spring and adjusting nut.

For brake adjustments refer to Topic
58-A.

Install other parts that were removed.
For steering clutch adjustment refer to
Topic 56-B.

107 --“HD 14” Steering Clulches and Brakes

FIG. t
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CAUTION: Before adjusting brake bund see i'ha&
reller on roller assembly just touches bell crank with
brake pedal fully released. Adjust, if necessary at
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A, REMOVAL OF BRAKES:

wm

Shut fuel off under tank by turning shut
off cock handle to “OFF” posmon
Disconnect fuel lines under tank.
Disconnect both inlet and outlet lines
at filters under seat and remove filters
by taking out 3 bolts holding filters to
rear fenders

Remove seat frame by taking out 3 cap-
screws on each side holding seat to fuel
tank, the 3 bolts holding seat frame to
rear fender and the 2 bolts holding
floor plate to front of seat frame.
Remove clamp bolt holding return line
to rear of seat frame.

Remove rear fender brackets by taking
out 3 capscrews and 4 bolts from each
side.

Remove 9 capscrews and 2 bolts from
rear floor plate.

Remiove ventilating cover from top of
steering clutch cover by taking out 4
capscrews

Remove jam nuts from grease tubes
which come up through steering clutch

10.

2 STEERING CLUTCH

FIG. 3

cover assembly.

Loosen steering clutch adjusting screw
lock bolts at top of throwout fork and
back adjusting screw out far enough to
pass by thrust pin; unhook throwout
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11.

12.

13.

14,
15.

17.

fork spring from dowel in top of case.
Hold rod connector and loosen jam nut;
back screw out of connector.
Remove steering clutch covers by tak-
ing out 2 capscrews in each.

!éTEEmNG.CLUTCH COVER|

- CAPSCREW

M CAPSCREWS]

FIG. 4

Remove 9 capscrews in each top cover
and remove covers,

Lift out steering clutch throwout forks.
Remove equalizers in bottom of each
clutch compartment by removing bolt
which comes up through bottom of
transmission case.

Move brake bracket assembly back until
band pins can be removed. Remove
band pins and unhook spring from brake
band; take out bracket and adjusting
linkage.

18. Pull band out arcund brake drum from

rear.

B. REMOVAL OF STEERING CLUTCHES:

1.
2.

3.

4.

Remove brakes, see Topic 107-A.
Remove capscrews holding brake drum
to driven hub on each side. Now the
drum can be pushed away from the
driven hub.

Remove axle end covers and sprocket
guards.

Remove covers from outer end of pinion
shaft by taking out 5 capscrews.

C. REMOVAL OF FINAL DRIVE PINIONS:
PULL FINAL DRIVE PINIONS FROM
EACH SIDE (Prior to HD 14-1156) TO

107B-C

REMOVE
PINION
HERE

FIG. 5

FIG. 6

REMOVE BOTH STEERING
CLUTCHES.

PULL ONLY ONE FINAL DRIVE
PINION (HD 14-1156 and above) TO RE-
MOVE BOTH STEERING CLUTCHES
PROCEED AS FOLLOWS USING SPE-
CIAL PINION PULLER.

1.

2.
3.

Screw adapter into end of pinion shaft
and tighten securely.

Loosen pinion nut four or five turns.
Turn the sprocket around until the
pinion lines up between the 2 spokes
marked “P.” et the pedestal in place
over the adapter and screw the puller
bolt into the adapter.

Tighten the puller nut; use a 4 foot ex-
tension on the end of the wrench.
Tighten the nut until there is a good
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8.
9.

strain on the puller and jar the pinion
loose by using the puller ram as shown.
Remove the pinion nut.

Pull the pinion out until the pinion bear-
ing clears the case 34”.

NOTE: It is advisable to block hub in
place by placing blocks between hub and
steering clutch assembly.

Place slotted ring between the bearing
and final drive case. Now drive pinion
back in until the pinion bearing comes
off.

Remove pinion from tractor.

Remove driven hub from steering clutch
compartment.

D. REMOVAL OF STEERING CLUTCH SHAFT
{First Type Prior to "HD 14" #1156}

1.

2.

Straighten lockwashers at each end of
steering chitch shaft and remove nuts.

STEERING CLUTCH ASSEMBLY
" AND BRAKE DRUM -

FIG. 7

Push clutch shaft either way far enough
to permit one clutch to be lifted out.
Push shaft in opposite direction until
the other clutch can be lifted out,

E. REMOVAL OF STEERING CLUTCH SHAFT
(Second Type “HD 14" #1156 and above)

If only one clutch is to be removed, pull
drive pinion from side opposite that
which the clutch is to be removed.
Brake band need not be removed from
clutch that remains in tractor.

Cut lockwire and unscrew capscrew in

FI1G. 8

FIG. 9

spacer nut far enough to clear splined
clutch shaft.

The spater nut can now be screwed
away from clutch hub so that clutch may
be pushed toward bevel gear hub suf-
ficient to remove split rings on each end
of clutch shaft.

Install pinion puller in end of clutch
shaft and pull shaft far enough to clear
steering clutch assembly.

6. Clutch may now be removed.

PRESSURE e
PLATE | ndiiios

CAPSCREWS

FIG. 10
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F. DISMANTLE STEERING CLUTCHES:

(Prior to “HD 14" # 2079

1. Remove drum from clutch assembly
taking care not to damage clutch disc
teeth.

2. Remove lockwire and unscrew 3 of the
9 capscrews. Select 3 that are equally

spaced.
[

FIG. 11

3. Install 3—7"” studs in these holes as
shown, The studs should have 1” N.F.
threads on one end and 2i4” N. F.
threads on the other end. Install 1” N.F.
thread in the shifter plate.

4. Install nuts on studs and tighten down
against pressure plate.

5. Remove remaining capscrews; then
loosen the stud nuts evenly until all ten-
sion is taken off the clutch springs, and
remove studs.

6. Remove the pressure plate. Remove
the spap ring holding the fulcrum ring
in place. Now the discs, springs, etc.,
can be disassembled.

HUB SPACERS
SNAP RING
CAPSCREWS

SPRENGS«M\

1

SHIF TER PLATE

PRESSURE PLATEL:

HItHIEE
a-METALLIC DISCS

1 T w L EINGER LEVERS
DRIVING PiL ATE

FIG, 12

FULCRuM R!NGJ
INSULATING WASHERS

. INSPECTION OF STEERING CLUTCH AND

BEVEL GEAR HUB PARTS:

When the clutches have been removed and
dismantled inspect the following items:
1. BI-METALLIC FRICTION DISCS:

107F-G

These discs are made of a steel center
with bi-metallic material bonded tc the
steel. Thickness when new is approx.
42", Inspect discs for wear and metal
flaking. 1If over-all thickness is less than
¢ or if the metal has flaked off at any
point a new disc should be installed.
HYCO FRICTION DISCS: These discs
are made of a steel center, with wire
mesh woven lining, bonded to the steel.
Thickness when new is approx. {”. In
spect discs for wear and material com-
ing loose. If over-all thickness of disc is
less than 44" or if the material has come
loose at any point a new disc must be
installed.

RAYBESTOS FRICTION DISCS:
These discs are made of a solid piece,
wire mesh and molded material. The
over-all thickness when new is approx.
%", Inspect discs for wear, condition of
teeth, and oil saturation. If over-all
thickness of disc is less than ;%”, or if the
teeth are in bad condition, new discs
must be installed,

BRAKE DRUMS: Clean thoroughly
and inspect. If drums are scored or
grooved on the outer surface they can
be chucked in a lathe and turned down.
In doing this do not take off more than
7z” of material and extend the cut only
to the ventilating holes. To remove any
material from between the ventilating
holes will materially weaken the drum.
BEVEL GEAR BEARINGS: Inspect
for loose bearings observing play by
prying on clutch shaft. When doing this
be sure the hub packing is loosened or
removed so that it does not prevent the
detection of any play that may be pres-
ent in the bearing. For bearing adjust-
ment refer to Topic 104-L.

BEVEL. GEAR HUB PACKING:
{Prior to HD 14-612) Inspect for prop-
er adjustment and serviceable condition.
If packing leaks, tighten adjusting nuts
only enough to stop leak. If packing is
worn out, adjusting nuts will screw in
all the way without stopping leaks; new
packing must be installed.

BEVEL GEAR HUB SEALS: (HD
14-612 and above) This is a rawhide
spring loaded seal, and cannot be ad-
justed. If this seal leaks oil, the bevel
gear bearings must be inspected first
for proper clearance, adjust if necessary
and install new seals.

CLUTCH SPRINGS: (Prior to HD
14, 2079) Inspect tension of spring by
measuring its “free height,” that is, its
height when standing upright with
nothing compressing it. If this length is
514" or greater the spring can be re-
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used. If it is less than 514" it is an indi-
cation that the spring has lost its tension
and new springs should be installed.

H
MINIMUM 54';

FI1G. 13

9. CLUTCH SPRINGS: (HD 14: 2079
and above) Inspect sprincr by measur-
ing its “free height,” that is, its height
when standing uprwht with nothmcr
compressmcr 1t as shown in Fig. 14
The maximum free height is 6 11/16”
The minimum free hcwht is 6147, If
it is less than 6147, it is an indication
that the spring has lost its tension and
new springs should be installed.

10. CLUTCH THROWOUT BEARINGS:
Inspect for wear or lack of lubrication.
Install new bearings where necessary.

FIG. 14

11. SPLINE SHAFT: Inspect splines for
burrs. Be sure nuts will start on threads
freely.

H. ASSEMBLY OF STEERING CLUTCH:
(Prior to "HD 14" # 2079
1. Place steering clutch hub on bench or
some flat surface with spring holes up.
Fig. 15.
2. Place 3 insulating washers in each hole.

WASHER

HUB

FIG. 15

FIG. 16

FiG. 17

Make sure the washers lie flat in the
bottom of the hole.

Set shifter plate down on springs with
flat surface up.

Hold shifter plate firmly in place and
turn hub assembly so that shifter plate
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is now on bench.

Place a spacer in each hole in hub
through center of springs.

Stack discs alternately on hub beginning
with two friction discs,

NOTE: Any friction discs that are
worn but can be used again should be
stacked on hub first and new discs to-
ward the top where the most wear oc-
curs, (See inspection of steering
clutches). Stack discs on hub until stack
height is 374" plus or minus ",

Install driving plate over hub on disc;
space the finger levers equally around
the plate.

Install fulcrum ring and snap ring.
Be sure the snap ring is in far enough
to allow the fulcrum ring to slide up
and down. Peen over three hub teeth
to hold the snap ring in place.

SNAP RING

'FULCRUM RING
FIG. 18

FIG. 19

107H

10. Install pressure plate; install three

11.

12,

long studs equally spaced as shown.
Line up the clutch disc teeth so the
brake drum will slide up and down free-
ly.

Run the nuts down on the studs until
completely compressed and see if the
shifter plate is in %" plus or minus "
from the outside surface of the hub, as
shown in Fig. 20,

NOTE: Steel discs can be added to ob-
tain this measurement,

FIG. 21
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13. After obtaining the right dimension in-
stall 6 capscrews and tighten. Remove
the 3 studs and install the 3 remaining
capscrews and tighten. Install lock wire
in the capscrew heads. Repeat the same
operations for the other clutch.

STEERING CLUTCH: Ventilated. Adjustable
Type (Effective with “HD 14" #2079 and
above)

DESCRIPTION: This is an adjustable
ventilated type clutch, incorporating an ad-
justable plate that permits longer clutch
life before clutches need rebuilding.

The adjustable plate is located next to the
hub flange, which is tapped to accommo-
date the “adjusting screws” furnished. A
slipping clutch indicates that friction discs
have worn, allowing the working length of
pressure springs to increase so they no
longer apply sufficient pressure on friction
discs.

The adjusting screws furnished should now
be installed to restore normal spring pres-
sure. Installation of the screws moves the
disc stack to the outer end of clutch and
the shifter plate returns to its original po-
sition in relation to clutch hub.

To determine when friction discs are worn
enough to permit adjusting screw installa-
tion, inspect relation of shifter plate to
clutch hub face, as shown. Screws can be
installed without removing clutches from
the tractor. Remove only steering clutch
covers. The shifter plate must extend out
beyond face of hub 14” before attempting
to use the screws. For the first adjustment
use the screws, furnished. If second ad-
justment is practical, longer screws can be
obtained under part No. 048220.

DISASSEMBLY OF STEERING CLUTCHES:

Ventilated Adjustable Type.

1. Remove drum from clutch assembly
taking care not to damage clutch disc
teeth.

2. Remove lockwire and three of the nine
capscrews equally spaced.

3. Install three clutch disassembling studs
as shown in Fig. 19.

4. Install nuts on studs and tighten down
against pressure plate.

5. Remove the six remaining capscrews,
then loosen the stud nuts evenly until
all tension is taken off the clutch springs
and remove studs.

6. Now pressure plate, discs, springs, etc.
can be removed.

7. Remove the adjusting screws from flange
in hub and keep for future use. Refer to
Topic 107-A for inspection of parts.

PLATE

FiG. 22

K. ASSEMBLY OF STEERING CLUTCHES: (Ven-

tilated Adjustable Type. Effective with “HD

14" #2079 and above.)

1. Place steering clutch hub on bench or
some flat surface with spring holes up.

2. Be sure adjusting screws are removed
from the adjusting flange hub. These
adjusting flange screws should be kept
for future use.

3. Place one insulating washer in each
hole. Make sure the washers lie flat in
bottom of the hole.

4. Place a spring in each hole.

NOTE: Clutch spring maximum free
height 6-11/16”, minimum free height
6%4”. Install new springs if the old
springs are below minimum free height.

FIG. 23

5. Set shifter plate down on springs with
flat surface up, make sure the tapped
holes are clean and threads are in good
condition.

6. Hold shifter plate firmly in place and
turn entire hub assembly over so that
shifter plate is now on bench.

7. Place a spacer in each hole through
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center of springs.

8. Install adjusting plate on hub.

9. Stack discs alternately on hub begin-
ning with a friction disc. 18 Raybestos
friction discs and either 17 or 18 steel
discs will be required. The top disc on
the stack may be either a steel or fric-
tion disc, depending on what is required
to obtain the correct dimension at “A,”
see Fig. 24.

FIG. 24

10. Measure the distance at “A” as shown.
This distance must be 15” to 54" for
proper operation and maximum clutch
life. If necessary, add steel discs to
bring dimension “A” within the limits
given,

11. Install the pressure plate and install
three assembling studs as shown.

12. Line up the teeth on all discs, and slide
the brake drum up and down over them,
to make sure the brake drum will go
on after the clutch is assembled.

STRAIGHT;
EDGE .

FIG. 25
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13. Run the stud nuts all the way down,
making sure the clutch is completely
compressed together.

14, Turn the clutch assembly over and in-
spect the dimensions as shown in Fig.
25. This dimension must be L{~+ l4.

15. Install six capscrews and tighten. Re-
move the studs and install the other
three capscrews. Line up holes in bolt
heads and lock with wire.

L. INSTALLATION OF STEERING CLUTCHES:

First Type Clutch Shaft (Prior to “HD 14"

#1156)

1. With the 9 capscrews in clutch assembly
facing upward, place steering brake
drum down over clutch assembly. Place
in compartment with Y capscrews to-
ward final drive pinion.

2. Install clutch shaft in bevel gear hub
from opposite side, push through until
end of shaft is flush with the bevel gear
hub.

3. Lift clutch assembly up to align the hole
in the clutch hub with the clutch shaft.
Push shaft through clutch hub taking
care not to damage the threads on the
end of the clutch shaft. The clutch will
have to be rotated to get the splines on
the shaft to line up with the splines in
steering clutch hub.

4. Push shaft through until the other
clutch can be lowered into the other
compartment. Align hole and shaft,
push shaft in clutch.

5. Install thick washer, lock washer (with
cup part out), and nut, on one end of
shaft. Run nut until there are 3 threads
sticking through the nut and lock in
two places.

6. Install washer, lockwasher, and nut on
the other end. Draw nut up tight and
lock in two places.

NOTE: When installing new style clutch
shaft, place steering clutch assembly in
compartment and slide clutch shaft through
final drive case and through splines in clutch
hub. Then install spacer nut assembly over
splines of shaft, sliding shaft through bevel
gear hub. Install adjustable spacer nut as-
sembly on opposite side, push shaft thru
splines in other clutch assemnbly. Install the
split lock rings in place on end of shaft and
slide clutches out so rings fit into counter-
bore of clutch hub. Adjust the spacer nuts
on both sides equally so the dimension be-
tween clutch throwout plate and bevel gear
case is equal on both sides.

When installing lock-capscrews in spacer

nuts be sure they fit into one of the splines

on clutch shaft. Lock screws securely with
lockwire,

M. INSTALLATION OF FINAL DRIVE PINIONS:

1. Install keys in driven hub. Peen over
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end of keyways so the keys will not fall
out, Place hub in clutch compartment
with keys, one at the top and one at
the bottom.

2. Install puller adapter, puller screw and
ram on pinion for installing. Push pinion
through inner bearing, so that keyways
coincide with keys in hub, far enough
to place felt seal over end of shaft, mak-
ing sure that lugs on oil slinger and felt
seal are lined up with keyways.

3. Lift hub and align keys with keyways
in the pinion shait, push driven hub on
and hold firmly by placing a bar on each
side of the hub and prying it toward
the pinion.

4. Drive the pinion in with the ram until
the lock washer and nut can be started
on the shaft. (Place lockwasher on
pinion shaft with lug on washer toward
the nut).

5. Drive pinion in with ram, holding
against driven hub-with bars and tighten
nut at intervals until shaft and nut are
tight. Place a 4 foot extension on

ADJISTING
PLATE

FIG. 26

CAUTION: When installing the adjusting
screws be sure to run them in all the way,
tighten securely, and wire in place in pairs.

FE—

wrench, use the ram and tighten the
nut securely. Lock on two faces of nut.
Remove pinion puller parts from pinion.

6. Install bearing on outer end of shaft
with SHIELDED SIDE TOWARD
GEAR. Install cover and gasket over
end of pinion shaft. STEERING CLyTCH
NOTE: There should be .025" clear-
ance between end cap and bearing. Ob-
tain this clearance by adding gaskets he-
tween cap and housing.
7. Install sprocket guard and axle end cap.

M. INSTALLATION OF BRAKES:

1. From this point reverse procedure cov-
ered in Topic 107-A.

2. Before replacing steering clutch covers
adjust the clutches. Refer to Topic 56,
for adjustments.

3. Before replacing brake hole covers ad-

just brakes as outlined in Topic 59,

O. FIELD INSTALLATION OF STEERING
CLUTCH — ADJUSTABLE SCREWS:

FIG. 27

extends out of the steering clutch hub.

1. Remove ventilating covers from top of The shifter plate must extend out 7" or
steering clutch cover by taking out four more beyond the face of the clutch hub
capscrews. “before the adjusting screws can be in-

2. Remove jam nuts from grease tubes stalled. If this_distance is less :tha"‘. %”
which come up through steering clutch and the adjusting screws are installed,
covers. the clutch springs will be compressed so

3. Loosen steering clutch adjusting screw it will be impossible to fully release the
lock bolts at top of throwout fork and clutch thus causing excessive heating
back adjusting screw out far enough to and wear.
pass by thrust pin. Unhook throwout The tractor will have to be moved ahead
fork spring from dowel in top of case. . or back as the adjusting screws are in-

4. Hold rod connector and loosen jam nut; stalled in order to bring the holes in the
back screw out of connector. hub flange toward the top.

5. Remove steering clutch covers, 8. TInstal

6. Inspect the shifter plate to see how far it - Install parts removed.

i
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9. For steering clutch adjustment refer to side of the steering clutch top cover.
Topic 56. They are held in place by a plate and a
NOTE: The adjusting screws for field capscrew as shown on Fig. 27.

installation are located on the bottom

108 --“HD 7” Final Drives
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A. REMOVAL OF OUTER SEALS:

1.
2.
3.

4.
5

Uncouple track. Refer to Topic 119-A.
Drain final drive.

Remove sprocket guards and end covers.
Fig. 1.

Wash all dirt from around sprockets and
Remove rear axle bracket bolts.

OUTER SEAL ASSEMBLY
READY FOR
INSTALL ATION

FIG. 2

FIG. 3

Jack up rear end of tractor so rear axle
bracket will clear truck frame.

Remove sprocket bolt nuts,

Remove the entire rear axle bracket and
seal assembly from the axle as a com-
plete unit,

B. REMOVAL OF OUTER SEAL ASSEMBLY
FROM AXLE BRACKET:

1.

2.
3.

Remove drive plate and outer guard.
The outer washer springs, outer seal
boot, and outer follower assembly can
now be removed.

Remove the dirt guard welded assembly.
Remove the 2 seal rings.

C. INSTALLATION OF OUTER SEAL:

1.

Install both seal rings on axle bracket
and make sure they turn freely. If not,
dress the brackets down.

Cement the gasket in place on the rear
axle bracket. Fig. 1,

3.

"-'-J.CJ\U'I

FIG. 4

QUTER SEAL BOOT ASSEMBLY

DIRT GUARD

SEAL RINGS

DIRT GUARD

FIG. 5

Install the first seal ring cementing it to
the above gasket. (Be sure the dowels
in the axle bracket fit into the hole in
the seal ring),

NOTE: New rings must be installed in
pairs. Never install a new ring with one
that is badly pitted or scored.

Oil the sealing surfaces and install the
second seal ring. IN ORDER TOQO OB-
TAIN GOOD SERVICE FROM THE
SEALS, THE BEARING SURFACES
MUST BE KEPT CLEAN.

Install the dirt guard.

Install outer guard on the axle bracket.
Install outer seal boot on the spring fol-
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10.

lower assembly. In order to hold the
boot in place, cement it to the follower.
Make sure the boot fits over the dowel
pins. A new boot may be warped or out
of shape; if so, dip it in boiling water
and it will resume the correct shape.
Install the gasket on the sprocket bolts.
Install the spring follower and boot as-
sembly and cement one seal ring in
place on the assembly. Be sure the
dowels on the boot assembly fit into the
dowel holes in the seal ring.

Slide the rear axle bracket with the seal
ring and dirt shield in place onto the
rear axle. Install the rear axle nut and
adjust bearings on rear axle shaft, Start
clamp nut and tighten up on clamp bolt
in nut to prevent spreading. Draw nut
up until it contacts the washer; tighten
clamp bolt again. Now tighten axle nut
using a 4 foot extension on wrench.
When nut is tightened, back off about
1/6th turn to give bearing clearance.
Now tighten clamp belt in nut using an
extension on Allen head wrench.
Reverse procedure followed in Topic
108-A. Reassemble parts removed. Refill
the final drive cases, see Lubrication.
Topic 1.

D. REMOVAL OF INMNER SEAL ASSEMBLY:

1.
2.

3

Drain final drive,

Remove rear axle bracket and outer seal
assembly as described in Topic 108-A-B,
Remove 3 capscrews in each stabilizer
spring seat,

Jack up rear end of tractor high enough
to remove sprocket. (By releasing the
steering clutch, the sprocket will rotate
around the release housing rear cover).
See Fig. 6.

FIG. 6

5. Remove sprocket. By using three 34",

eleven thread N.C. capscrews, 3" long,
threaded full length, the sprocket can be

FIG. 7

108D

FiNAL DRIVE BEARING
PULLER

INNER SEAL GUARD
INNER SEAL BOOT ASSEMBLY

FIG. 8

SEAL RINGS

forced off. Otherwise, it may be remov-
ed with a sledge hammer, by driving on
the outer edge of sprocket.
6. Remove inner seal rings.
7. Remove inner seal drive assembly.
8. Remove dirt guard.

FIG. 9

SEAL RING

NEOPRENE
CEMENT

SEAL BOOT
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E. INSTALLATION OF INNER SEAL ASSEMBLY:
1.

2.

Install seal rings on hub to make sure
they turn freely.

Cement boot to inner seal drive assem-
bly. Make sure boot fits properly over
the dowel pins.

Install the inner seat boot and drive as-
sembly using cement on the counter
bore of the final drive case. Be sure
dowel pins fit properly in dowel holes of
the final drive case.

Install the first seal ring. Be sure that
the dowels line up.

Install the second seal ring using motor
oil on the sealing surfaces of both rings.
Keep both bearing surfaces clean.
Replace the gasket on the sprocket side.
Install the dirt guard.

Install the sprocket and be careful that

9.

sprocket dowels fit properly in the dowel
holes of the seal rings. Be sure the inner
seal ring is properly located on the hub
and does not catch on the corner of the
hub. Test this by pushing gently on
the outer seal ring and noting the spring
action of the seal assembly.

Reassemble the remainder of the tractor.

F. REMOVAL OF FINAL DRIVE GEAR AND
HUB ASSEMBLY:

1. Remove outer and inner seal assemblies
as described in Topic 108-B-D.

2. Remove capscrews and bolts holding
gear case to transmission case and re-
move gear case.

3. Remove gear and hub assembly.

G. INSTALLATION OF FINAL DRIVE

ASSEMBLY:

1. Reverse procedure covered in Topic

108-A.

109 --“HD 10” Final Drives

43

EXPLODED_' VIEW OF FINAL DRIVE ASSEMBLY]|

FIG. 1
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A. REMOVAL OF OUTER FINAL DRIVE SEAL
1. Uncouple the track by driving out master
pin. Uncouple track. See Topic 119-A.

2. Drain final drive,

. OUTER SEAL
READY FOR INSTALLATION

109A-B

Remove sprocket guard and end cover.

Remove rear axle bracket bolts.

Jack up rear end of tractor so rear axle

bracket will clear truck frame.

Remove rear axle clamp nut.

Remove rear axle bracket and seal.

Remove seal parts from axle bracket and

hub assembly.

INSTALLATION OF OQUTER FINAL DRIVE

SEAL:

1. Install both seal rings on axle bracket
and make sure they turn freely. If not,
dress bracket down until they turn free-
ly.

2. Cement gasket to rear axle bracket. Fig.
3.

3. Cement seal ring to gasket on the

bracket. Be sure the dowel in the axle

bracket fits in the hole in seal ring.

NOTE: New rings must be installed in

pairs. Never install a new seal ring with

i

oo

FI1G. 2 a worn seal.
GUIDE RING
RUBBER
GASKET.
'/
SPROCKET:
SPROCKET
GUARD-—_ |
SEAL GUARD B
OUTESR SEAL ' clL.AMP OR WIRE
RING ]/ INNER SEAL
DIRT =z dooe BOOT ASSEMBLY
SHIELD
HUB
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BRACKET. <
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L SEAL INNER SEAL
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FIG. 3
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FIG. 4

QUTER SEAL BOOT ASSEMBLY
SEAL GUARD
SEAL RINGS

DIRT SHIELD

FiG. &

Lay the outer guard on axle bracket.
Install outer seal boot on the spring fol-
lower assembly. Cement the boot to
follower and make sure the boot fits over
dowel pins,

NOTE: If boot is warped, place in boil-
ing water and it will resume its original
shape.

Install boot assembly and spring follow-
er on drive plate and insert cotter pins.
Cement seal ring to boot assembly.
Clean seal ring and lubricate seal surface.
Install seal ring and boot assembly on
the hub with inner guard.

Slide the rear axle bracket with the seal
ring and dirt shield in place on the rear
axle, Install the rear axle nut and ad-
just bearings.

NOTE: To adjust, start clamp nut and
tighten clamp bolt in nut to prevent
spreading. Draw nut up till it contacts
the washer, tighten clamp bolt in nut
again. Now tighten axle nut using a 4
foot extension on wrench. When nut is
tightened, back it off 1/6 turn to give

11.

SEAL BOOT §

i ci

FIG. 6

bearing clearance. Now tighten clamp
bolt using an extension on Allen head
wrench. See Fig. 13.

To reassemble other parts removed, re-
verse procedure in Topic 109-A.

C. REMOVAL OF FINAL DRIVE AND INNER
SEAL ASSEMBLY:

1.

2.

Remove rear axle bracket and outer seal
assembly as described in Topic 109-A.
Remove 3 capscrews in each stabilizer
spring seat.

Jack up rear of tractor until both sprock-
ets clear truck frame, as shown. (By re-
leasing the steering clutches the sprock-
ets will rotate around the release hous-
ing rear cover).

NOTE: The sprockets may be removed
now or they can be left on. The whole
final drive assembly can be removed as a
complete unit. If sprocket is removed,
mark sprocket and hub so the sprockets
can be replaced in their original position.
Remove bolts and capscrews holding
final drive case to transmission case.
Remove outer tapered bearing on
sprocket shaft. Remove outside pinion
bearing cover.

Remove final drive assembly. Use care
when removing so that teeth on large
gear do not damage inner race of outer
pinion bearing.

O
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-/ GUIDE RING
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FIG. 10

7. Remove gear locks and lay complete as-
sembly on blocks with gear side down.
Lift gear hub out.

8. Remove seal ring and boot assembly
from hub and case.

INSTALLATION OF FINAL DRIVE AND
INNER SEAL ASSEMBLY:
NOTE: Be very careful and clean through-
out the assembling of the seals. If any dirt
is allowed to get into the seal during as-
sembling, it will not operate properly and
will only have to be removed and thorough-
ly cleaned again. Wash all parts clean and
be sure they are thoroughly dry before us-
ing. Handle the new seal rings as little as
possible taking care that the sealing surfaces
are not scuffed or scored.

1. If sprocket has been removed, install on
hub, If it is necessary to drive sprocket
on, be careful and drive on only until the
nuts can be started. Then draw the
sprocket on evenly with nuts,

2. Set up assembly with the outer hub face
down on wooden blocks,

3. Install the packing ring in the guide
ring, then install guide ring on the hub,
so that the dogs on the guide ring lock
with the sprocket bolts.

Caution: Be very careful not to “cock”
the guide ring as the sharp edges of the
spline will damave the packmor ring.

4. Install both seal rings on the hub and
make sure they turn freely. Remove the
rings if they do not turn freely and dress
the hub down with a file or emery cloth,

5. With Neoprene cement attach the inner
ner seal ring gasket to the guide ring.
Remove all excess cement from the ad-
jacent parts. See Fig. 3 for surfaces
to be cemented,

6. Cement the seal ring to the gasket,
Caution: Be careful and make certain
that the dowel pins on the guide ring
have fully entered the holes in the seal
ring.
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10.

11.

12,

13.

14,
15.

Place the final drive case on wooden
blocks so that the outside of the case is
up. Install 4 corks in holes as shown on
sketch and trim corks flush with case.
Install the gasket cementing it to the
final drive case.

Assemble the spring boot assembly
which consists of one inner follower as-
sembly, one drive ring, nine springs, one
washer, one inner seal boot, and 3 cotter
pins. Cement the surfaces as shown in
Fig. 3. Make sure the dowel holes are
properly lined up. If the boot is warped
or distorted, dip it in boiling water and
it will resume its correct shape.

Install the spring boot assembly on the
final drive case cementing the drive ring
to the gasket.

Install the inner guard on the final drive
case,

Cement the seal ring to the spring boot
assembly, making sure the dowel pins
are properly located.

Clean the sealing surfaces of both seal-
ing rings thoroughly and lubricate with
clean oil,

Install the hub on the final drive case.
Use clamps as shown on sketch and
draw the hub down even until the guide
ring is snug against the inner guard.
This method keeps the dowels in place
and prevents any dirt from lodging be-
tween the sealing surfaces of the seal
ring while the final drive assembly is
being installed.

GCEAR
CASE}

SPROCRET

HUB

FIG. 11

If clamps are not available, wire can be
used. Fasten wire around the sprocket
bolts on outer side, then over to inner
seal guard capscrews which will have to
be backed out far enough to allow two
or three wraps of wire around the head;
place wire as described in Fig. 3 at
three or four equally spaced intervals
around the hub, twist the wire so as to

16.

17.

18.

19,

20,

21.

22.

hold all parts firmly in place.

Turn the assembly up so that the outer
face of the hub is downward on the
wooden blocks and install the gear on
the hub.

Install the final drive case gasket and
then install the final drive assembly on
the tractor. Install the tapered bearing,

FIG. 12

inner washer, spacer assembly, outer
washer and clamp nut. Tighten the
clamp nut until the bearings are tight.
Install all capscrews and bolts in final
drive case to the transmission case, but
do not tighten.

Install outer pinion bearing, cover and
gasket; now the bolts and capscrews can
be tightened in final drive case.
Remove clamps or wire used holding the
seal assembly together.

Remove final drive clamp nut and outer
thrust washer. The outer final drive
bearing will be tight enough on the
shaft, to hold the inner seal assembly in
place, while the outer seal is being in-
stalled,

Install outer seal assembly as described
in Topic 109-B. Now the sprocket can be
pulled in place by running the nuts on
evenly. Remove the clamp nut and
thrust washer, To finish installation re-
verse removal procedure. Topic 109-A.
NOTE: Item 1 describes installation of
the final drive sprocket on the hub be-
fore installing the assembly on the trac-
tor. Otherwise the sprocket can be left
off until after the gear and hub, case and
seal assembly are installed on the
tractor.

Item 15 describes use of clamps to hold
the seal assembly in its proper place.
The same method can be used in as-
sembling without sprocket, but clamps
must be shorter and fastened over the
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edge of hub flange.

After the assembly is ready, install on
tractor as described in item 17-18-19
and 20.

Install sprocket on hub far enough to

109E-110B

start all nuts on bolts, (the sprocket may
have to be driven on far enough to start
the nuts.)

It may be necessary in making this
change to remove capscrew No. 12567
which holds sprocket and cut down the
heads to 54" height in order to accom-
modate guide ring assembly No. 0432935.

E. FINAL DRIYVE SEAL: (Second Type, “HD 10")

HD 10 tractors prior to serial number 702
used the first type final drive seal arrange-
ment. HD 10 serial number 702 and above
used the improved second type. The second
type can be instailed on tractors prior to
HD-10 No. 702, by ordering Part No. 044403
final drive seal change-over group.
CAUTION: This should result in a few
thousands inch clearance between the guide
ring assembly and the heads of the cap-
screws and allow the legs of the guide ring
assembly to contact the sprocket hub as
intended. However, on some guide rings
assemblies it will be necessary to grind
away a little material to produce the desired
clearance between the heads of the cap-
screws and guide rings.

100 --“HD 14” Final Drive Assembly

A. REMOVAL OF AXLE BRACKET AND

PACKING:

1. Locate master pin in track. Master pin
extends beyond boss on the rail about
iy"; other pins are flush with bosses.

2. Run tractor until master pin is in for-
ward center of front idler.

3. Hold “bucking bar” on inside of track

rail near pin. With a sledge and drift
pin drive master pin from outside toward
inside. Completely remove master pin.

4. Run tractor backward until the track is

all on the ground.

DUTER SEAL
READY FOR ASSEMBLY

5. Remove end cap and sprocket guard.
Drain oil from final drive gear case.

6. Remove the 4 bolts holding axle brack-
ets to truck roller frame.

7. Remove the equalizer spring “U” bolts.

8. Remove capscrews from spring seat on
track frame.

9. Jack up rear end of tractor until sprocket
clears the truck frame,

10. Loosen clamp screw in rear axle nut
with an Allen head wrench.

11. Remove rear axle shaft nut.

12. Remove rear axle shaft bracket which
also includes outer packing assembly.

B. REMOVAL OF FINAL DRIVE SPROCKET:

1. Remove axle bracket. Refer to Topic
110-A.

2. Replace bearing spacer and rear axle
shaft nut to hold assembly in place until
sprocket is removed.

3. Straighten nut locks on sprocket hub
and remove the nuts. The sprocket can
now be removed,

a. On tractors having 74" holes tapped
in the sprockets, three 74" x 6” Stan-
dard Cap Screws can be used as a
puller to remove the sprocket.

b. On sprockets without the tapped
holes, a bar and a sledge hammer are
necessary. Place the bar behind the
front side of the sprocket against the
final drive case and drive the sprock-
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FIG. 3

et off with the sledge hammer from
the rear of tractor,
C. REMOVAL OF INNER FINAL DRIVE
PACKING:
1. Remove axle bracket. Refer to Topic
110-A.
2. Remove drive sprocket. Refer to Topic
110-B.

FIG. 2

3.

Cut the wire and remove 8 capscrews.
Now the hub guard and packing gland
can be removed.

By using a hook the 5 pieces of packing
can be removed.

Remove the 8 capscrews holding inside
packing gland to the final drive case.
(This gland is in two halves). Mark
this gland with a chisel to be sure it is
put back in same position.

D. REMOVAL OF FINAL DRIVE GEAR AND

CASE:

1. Remove axle bracket. Refer to Topic
110-A

2. Remove drive sprocket. Refer to Topic
110-B.

3. Remove inner packing. Refer to Topic
110-C.

4. Remove the 5 capscrews from pinion
cover. Now the cover can be removed.

5. Now remove 17 capscrews and bolts
holding gear case to side plate. Pry gear
case out over pinion bearing and remove
same.

6. Remove pinion bearing with puller.

7. Remove rear axle clamp nut, spacer and

bearing. Now gear and hub can be re-
moved,
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E. INSPECTION OF FINAL DRIVE ASSEMBLY all screws with wire after adjustment is

PARTS: made.
-y 1. Wash all parts clean. Inspect carefully H. INSTALEATION OF FINAL DRIVE
: [ for wear, chipped, or cracked parts and SPROCKET:
install new parts if necessary. 1. Install outer gland guard over sprocket
Install new packings. bolts. Install sprocket. Madke sure it

w B

Inspect roiler bearings on rear axle for
shaft wear,
Inspect pinion and final drive gear teeth

is started on the bolts straight so as not
to damage threads. Draw nuts even all
around and when tight, fasten locks.

| for wear, If these teeth are chipped or o R
: cracked a new gear or pinion must be E

installed. It is never advisable to install

a new pinion gear with a worn mating
part.

5. Inspect inner pinion bearing for wear.

: If worn badly it will cause excessive

j wear on steering clutch disc teeth and a

jerky brake pedal.
F. INSTALLATION OF FINAL PRIVE GEAR AND

| CASE:
o 1

Install new gasket on side plate.
2. Install inside axle shaft bearing.
| 3. Install final drive gear and hub assem-

| bly.
4. Install outside axle shaft bearing. wash-
g er, spacer assembly and clamp nut
; Draw nut tight enough to hold assem-

FIG. 4
bly in alignment, [. INSTALLATION OF REAR AXLE BRACKET:

1. Remove clamp nut from rear axle shaft
_ and bolts, but do not tighten them. and slide rear axle bracket in place over
b 6. Install pinion bearing. Now tighten all spacer. Install washer and clamp nut.
capscrews and bolts around gear case. J. FINAL DRIVE BEARING ADJUSTMENT:
- G. INSTALLATION OF INNER FINAL DRIVE 1. Adjust bearings on rear axle shaft, Start
o PACKINGS: nut and tighten up on clamp to prevent
1. Install the inside packing gland. (Two nut from spreading. Draw nut up until
halves). Make sure to get this back in it contacts washer, then re-tighten

: ‘1 5. Install gear case. Start all capscrews

EE—

the position it was in when removed.

clamp. Now tighten axle nut using a

2. Install 5 new pieces of packing. Be sure 4 foot extension on wrench, when nut is
to get packing all the way in. Be sure the tight, back off about 1/6 turn to give
ends are together but not overlapping. bearing- clearance. Now tighten clamp
Stagger the ends of packings, placing bolt in nut using an extension on the
joint of first packing at the top, joint of Allen head wrench.
second packing at front etc, until all . Proper adjustment of these bearings will
packings are installed. provide correct mesh for final drive

3. Install outer halves of packing gland gears, prevent cracked and chipped

and screw in the 8 capscrews. Do not
draw these packings too tight. This
packing should be adjusted so a small
amount of oil will seep past the packing
rings. This is necessary to lubricate the
packing rings and prevent them from
wearing rapidly and scoring hubs. Lock

teeth and undue bearing wear.

Now remove block and let tractor down
using a drift to guide axle brackets in
place; bolt the axle bracket down
TIGHT. Install sprocket guard and end
cap. Track can now be installed. Refer
to Topic 119-C.

r'
-
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i6{ -- Final Drive Sprocket Shaft -

NOTE: The set screw 1s in the back of
the case on the “HD 14”7 and “HD 10;

A. REMOVAL OF SPROCKET SHAFT:
1. Remove the final drive. Refer to “Final

Drive Removal and Installation,” Topics
108-109 and 110.

it is underneath the tractor on the “HD
77,

Remove the capscrews holding the side 4. Place puller on shaft as shown in Fig.
plate to transmission case. 2 and 3 and remove shaft, )
NOTE: Care should be taken during as- 5. When using puller on “HD 77 shaft, it ]

sembly, to replace these capscrews in
the same hole from which they were re-
moved, as they are of different lengths.
Now the side plate can be removed.
Loosen jam nut and remove set screw in
rear of transmission case.

SCREW _\ o
NUT

BASE

B.

is necessary to cut 2 notches in the end
of shaft to allow fingers to enter full
depth. The fingers are placed in the
split head and the head holder and then
slipped over the head.

INSTALLATION OF FINAL DRIVE SPROCKET
SHAFT:

1.

Measure distance from outer end of old
shaft to case, then mark the same dis-
tance on new shaft so as not to drive in
too far.

HEAD HOLDER 2. Install the nut on the shaft flush with the
threads. Tighten clamp bolt tight. "
Secure a block of hardwood and a heavy ]
sledge and drive the shaft in place.
3. After shaft is in place, drill a hole about "

PLUG

SET SCREW

FIG. 1

PULLER INSTALLED ON HD-I14
SPROCKET SHAFT.

SET SCREW

AFTER SHAFT IS PULLED OQUT
3 INCHES INSTALL SPACER
BETWEEN BASE AND TRANS-
MISSION CASE.

FIG. 2

14" deep for seat of the set screw.
NOTE: Dry ice may be used to shrink
shaft if it is available. This makes in-
stallation easier.

14 INSTALLING PULLER ON HD-14
SPROCKET SHAFT.

FIG. 3

FO— [
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112 --“HD 77 Stabilizer Assembly
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EXPLODED VIEW OF STABILIZER
CRANK AND SPRING ASSEMBLY

FIG. 1
A. REMOVAL OF STABILIZER ASSEMBLY:

Remove capscrews from stabilizer link
shaft caps on both ends of stabilizer link
shaft,

Straighten lock washer on end of link

shaft and remove capscrew, lock washer

and thrust washer.

Straighten lock plate on dog point screw

and remove screw,

Remove the spring seats. Jack up the

front end of the tractor to limit of

spring; this will allow the link shaft to
be driven out over the track release
housing,

NOTE: On HD 7 tractor #1279 and

above it will also be necessary to follow

the steps listed below.

a. Remove master clutch cover plate
and cover plates on top of spacer.

b. Pull the steering clutch levers back
and fasten them in the released posi-
tion or remove one of the clevise pins
from each control rod.

c. Reach down through clutch compart-
ment inspection hole in transmission
case and loosen the U. bolt nut near-
est the inspection hole. (These U
bolts are directly under the clutch
shaft.) Fit wrench on the nut and use
a pry bar down through the rear in-
spection hole against the wrench to
break the nut loose.

d. Now that the rear nut is loosened,
the front nut will be easier to loosen.
Back both nuts off a few turns to al-

FIG. 2

ASSEMBLY | '

IDOG-POINT

FIG. 3

low the U. bolt to drop down out of
the groove in the link shaft.

5. Place large capscrews back in end of

link shaft and drive on head of screw.
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Shaft will pass through so link will drop.
Remove capscrews from end caps on
stabilizer crank assembly. Straighten
lockwashers and remove studs and
thrust washers. Stabilizer crank assem-
bly can now be pushed in through track
release housing under tractor where it
can be taken out.

Remove end caps on inner end of stabil-
izer crank assembly; remove capscrew
and washers from shaft and remove
link from crank assembly.

STABILIZER CRANK

FIG. 4

8. IMSPECTION OF PARTS:

o

Wash all parts thoroughly.

Inspect all parts for abnormal wear,
such as bushings, crank-bores, end caps
and collarg on stabilizer cranks.

If these seem to be worn excessively new
parts should be installed. It is a good
policy to install new seals and gaskets
throughout the entire unit, as these can
be had at a nominal cost and insure
against any lubrication leakage.

If collars on inner end of stabilizer
cranks are worn, they will cause abnor-
mal wear on end caps, destroy seals next
to collar, (the correct thickness of this
collar is 14”) and cause excessive wear
on axle shaft bearings and tracks.

See that all grease fittings are clean.

If link shaft appears to be worn to the
extent that new bushings in linkage will
not counteract wear, a new shaft should
be installed.

C. INSTALLATION OF STABILIZER ASSEMBLY:

1.

Install collar on stabilizer crank shaft if
it has been removed with chamfer toward
outer end of shaft, and drive up snug
against the shoulder of crank.

Install new seals in stabilizer link in their
proper order.

12.

13.

14,

15.

NOTE: Install all SPRING LOADED
SEALS WITH THE LIP OF SEAL
AWAY FROM BUSHINGS, this is in
order to let excessive lubricant escape
without damaging the seal.
Now slide the stabilizer crank into the
stabilizer link assembly and replace
thrust washer, lock washer and bolt.
Lock bolt by bending lock washer over
bolt.
Proceed in the same manner with other
stabilizer crank,
Install new gaskets and replace end caps.
Both crank assemblies are now ready to
be instalied in track release housings.
Install oil retainer on stabilizer crank
with lip toward crank throw and push
stabilizer crank assembly through hous-
ing from underneath tractor.
Repeat this operation on the other side.
After stabilizer cranks have been pushed
into their respective places, place thrust
washer gasket over dowel pins on outer
end of shaft, then the thrust washer,
lock washer and bolt. Tighten and
securely lock the bolt. Install new cap
gasket and replace end cap.

Repeat this operation for opposite side.

Oil retainers having been installed in

the proper order on stabilizer link as-

sembly and bolted in place, the linkage
may now be lifted to its proper position.

Stabilizer link shaft may now be install-

ed taking great care not to injure oil

seals.

When link shaft is through one link as-

sembly the other side can be raised in

position and shaft pushed through flush
with other end of link assembly.

With the link shaft turned and centered

properly install dog point set screw.

Turn it all the way in against the bot-

tom of the slot in the shaft and back out

T4 turn. Tighten the lock nut to hold

set screw in this position.

Install thrust washer, lock washer, cap-

screw and tighten. Bend lock washer

OVer capscrew.

Install new gasket on end caps and

attach.

NOTE It will be necessary to follow the

instructions listed below if tractor is HD

7 #1279 or above.

a. After installing the link shaft with the
stabilizer links and U Bolt in place,
set the links so surface “B”, the flat
surface on the out end of the link, is

2%14” from surface “A”. Fig. 5.

b. Assemble the thrust washer, lock-
washer and bolt on one end of the
link shaft. Lock this bolt tight. Tap
the shaft endwise just enough to
bring the thrust washer up against
the link.
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c. Now with the two links in proper po-
sition with respect to the dimensions
from surface “B” to “A” add shims
{.010” and .030” furnished)} to oppo-

site end of link shaft until, the
thrust washer is placed in posi