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PART 1
ENGINE SYSTEMS
MODELS 1920 AND 2120

Chapter 1
ENGINE AND LUBRICATION SYSTEM
Section Page

A, DESCRIPTION AND OPERATION . ... .. i, 1

B. OVERHAUL . .. 5

C. COMPRESSION TEST ... e e 47

A. DESCRIPTION AND OPERATION procedures are essentially the sarme except as noted in
the repair procedures.

This chapter describes engine overhaul and repair pro-
cedures for the Models 1920 and 2120 tractor engines. Both engines are four cylinder, four cycle, overhead
The engines are of the same general design and repair valve, liquid cooled engines, Figures 1 and 2.

$5-24332

Figure 1
Engine Assembly — Model 1920

PRINTED IN U.S.A.



CHAPTER 1

S VALVE SPRINGS

1. Place the valve springs on a flat surface. Measure
the free-length of the spring and squareness,
Figure 28.

Replace springs that de not meet the following
specifications:

[ ]
LAY N RS

Maximum Minimum
Out of Square Free-Length
Mode! 1920 079 in. 1.319 in.
(2.0 mm) {33.5 mm}
3 L §-17935
. Model 2120 063 in. 1.732 in.
Figure 26 {1.2 mm) {44 mm)
Valve Seat Contact Locatiort
1. Seat
— ! l

5-16268
Figure 28
Valve Spring Length and Squareness Check
1. Squareness 2. Free Length
Figure 27 2. Place the springs in a suitable spring load tester
Valve Stem-to-Guide Clearance Check and measure the spring load rating. Replace the
1. Stem-to-Guide 2. Wear Points — srpings that do not meet the following load
Clearance Valve Guide specifications:
Load Rating

Model 1920..... 28 Ibs. tmin.} at 1.2 in. height

2. Determine the stem-to-guide clearace by subtract- {7 kg at 30.4 mm)

ing the stem diameter from the valve guide. Model 2120 .. .. .. 29 Ibs. (min. at 1.2 in height
Replace the valves if the clearance is more than (13 kg at 30.4 mm)
the specified limits:

ROCKER ARM PIVOTS

Clearance
Model 1920 ............ 008 in. {0.2 mm) max. DISASSEMBLY
Model 2120 ............ 012 in. {0.3 mm} max. Model 1920
3. Replace the cylinder head if excessive clearance 1. Screw a 8M bolt into the front end of the rocker
is determined. See “Specifications,” Chapter 3 for shaft and pull the rocker shaft out of the support,
wear limits. Figure 29.

PRINTED IN U.S.A. 1



GHAPTER 1

Figura 54
Port Block end Bhefi Instatistion
1. Ingtser — Tonl No. £ Drbenr
PGS
Flours 52
Pore Block and Shaft Instaliation
1. Guide Pins — Tooi
No. 11683 2. Insisi the tachometer drive gear and plate, Figure
55.
* lise a suitable driver and install the port block 3. Position the two spacars, tachometer drive gear,
asgambly as shown, Figure 54, The installer camshalt, gear key, fhywaight assesmbly, pins,
must bottom against the engine block when siider, bearing, Figure 56,

fully positioned.

1. ingiall & new gasket and the front adantor plsts
to the sngine block.

Se2dEdi
: Figure B8 .
Figure 53 Tachmomater Drive Sheft and Plate Inztaiiation
Part Block and Bhaft instaliation - fEodel 1820
1. Port Blogk Insialer 1. Tachometor Drive 2. Plate

— Tool Mo, 11083 Gear
PRINTED N U8 A, 34



CHAPTER 1

“TWISTED ROD

S-17962

Figure 84
Connecting Rod Alignment Check
1. Alignment Fixture 3. Connecting Rod
2. Gauge

&

% 517964

Figure 85
Connecting Rod Bushing Wear Check
1. Hole Gauge 3. Connecting Rod
2. Micrometer

PRINTED IN U.5.A.
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Figure 86

Connecting Rod Bushing Removal and
Installation

1. Press 3. Bushing — Driver

2. Connecting Raod

Using a bushing driver and press, install a new
bushing in the rod.

4, Ream and hone the bushing to the following

finished size:
Pin to Bushing Ciearance
Model Standard Maximum
1920 .00039-.00098 in. .0031 in.
{.010-.02% mm) (.08 mm}
2120 .0008-.0016 in. .006 in.
.020-.040 mm) (.15 mm)}

5. When installing a new pin bushing, use the hole
in the rod as a guide and drill a lube hole in the
new bushing, Figure 87.

6. Check the connecting rod side clearance on the
crankshaft as follows:

s [nstall the connecting rod on the crankshaft and
torque the bolts to the specified torque.

* Push the rod from side to side and check the
clearance between the connecting rod and
crankshaft with a feeler gauge, Figure 88.
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1.

NOTE: Undarsize bearings are avadable in
O.0F83-0.8%7 in, {0.25-0.80 i for both main and
crank pin journals, See “Specifivarons, " Chapier
3. for journsl wear fmits aivd bearing vsage,

Mount the crankshaft in 2 set of V-blocks and
rmeasurg the amount of the runoui, using a dial
indicator as shown, Figure 104,

S-24358

Figure 704
Crankshaft Runout Chaealk

CHAPTER 1

* |f the cranikshaft requires regrinding, grind the
crankshaltl to fit one of the two ondersize
beaarings.

& Swraightan or replace crankshetis that excesd
runewt specifizations, See “Specifications,”
Chapter 3

ASSEMBLY

.

Befors instelling the crankshal in the block, uss
a distindicator 1o measure the crankshatt bushings
for wesr and olsgsrance. A full cirgle bushing is
located in the bore in the front of the engine block.

On the Model 2120 tractor & 16l circle crankshaft
bearing is also used on the sranishaft rear main
iournal, See Flgure 108,

Repilace bushings that are in excess of the follow-
ing dimensions:

Bushing Wear Limit
Inside diamster. ......... 2.684 in, 168.17 mm)

To determine the bushing Hner 4o crankshafr
clearancs, subiract the crankshaft journal
diameter from the inside of diamaeter measurerment
of the bushing liner.

Crankshefi Front and Rear Bushing —
Wear Chegk

Front Bearing Liner

{1920-21230: {2120)

PRINTED 1N LB A,

2. Rear Bearing Linsr

3. Rear Besring

4, Dig! Wnddicator
Retainer {2124}
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THERMOQETAT

The thermosiat is located between the coolant outlet
on the engine and the radiator. In this position the ther-
mostat is able to sense the coolant temperature in the
engine and regulates the flow of coolant ic the radiator.
Whien tha engine is cold, only 2 small amount of coolant
fiows 1o the radiator through the thermostat by-pass.
As the engine warms up, ihe thermostat spens to allow
sufficient coolant flow to the radiator to maintain a con-
stant engine temperature.

WATER PURMP

The water pump is an impeller attached to a shaft which
is belt driven by the engine crankshaft. The impeller cir-
culaies coolant by centrifugal force. Coolant entering
the pumea housing from the radiator through the lower
hose is thrown outward against the housing with suffi-
cient force to cause a circulating action.

FAN

A five bladed fan {1920}, six biaded fan (2120) is belt
driven by the engine crankshaft and is mounted on the
water pumgp shaft. The fan is positioned behind the
radiator 1o draw air over the radiator cooling fins. To
increase and concehirstz the volume of alr flowing
through the radiator, a shroud is positionad around the
fan.

RADIATCR

The heat of combustion, absorbed by the coolant as
it flows through the engine is transferred tc the at-
mosphere by the radiator. Heat is removsad from the
coolent as it flows down through the radistor cores to
the bottom radiator tank hefore it is recirculated into
the enging,

RADIATOR CAP

The radiator cap acts 1o pressurize the cooling system
as & pressure relief valve and also acis as g vent valve,
The pressure valve permits a limitad pressure huiid-up
in the cooling system as the coolant heats up. This in-
creased pressure increasss the bolling ooint of the
coolant. H exesss prossurs builds up in the system, the
pressure radiel valve will apen untif the prassure retums
10 the proper isvel.

PRINTELDR IN U.S.A,

CHARTER 2

When the engine is shut off and the soolant conls, 2
vacuum condition is created in the system. A vent vaive
iz the radiator cap opens 1o parmit outside air prassure
to enter the system when this condition exists.

B. CVERHAUL
RADIATOR REMOVAL

1. Raise the hood and remove the side screens (2}
and fower panels (3}, Figure 123,

2. Remowe the lower hood and grille (B, Figurs 123.

ot B

£ 313

§-24343

Figure 123
Engins Hood and Side Panel Removal

1. Hood Assembiy 4. Headlight Wiring
2. Side Screen 5. Lower Hood and
3. Lower Panel Grill

3. Disconnect the headlighi wiring connestors,
Figure 124.

4. Loosen the clamp and remove the air intake hose
{3}, Figure 124,

5. Disconnsct the coolant rsserve tank hoss (4, from
the radiator, Figure 124.

8. Remove the radiator can.

7. Open the drain, Figure 125, and collect the coslant
in a clean container.

Y]



CHAPTER 3

Engines {Cont'd.}

CONDITION

POSSIBLE CAUSES

Temperature Gauge Fails to
Reach Normal Operating
Temperature

Faulty temperature sender.
Faulty thermostat.
Faulty temperature gauge.

Excessive Exhaust Smoke

Air cleaner dirty or restricted.
Excessive fuel delivery.
Low cylinder pressure

Engine Cranks Over But Will
Not Start

Insufficient charging or complete discharging of the battery.
Lack of fuel.

Air mixed in the fuel system.

Clogged fuel filter.

Irregular or faulty fuel supply.

Glow plug not heating.

Improper lubricating oil viscosity.

Clogged air cleaner.

Engine Does Not Crank

Faulty starter switch,
Breaking down of fusible link wire.
Faulty starter motor.

Main shift lever is not in the neutral position.

Engine Stops While Operating

Lack of fuel in the fuel tank.

Clogged fuel filter.
Air mixed in the fuel system.

Faulty component.

Undesirable Exhaust
{white or pale)

Excess engine oil.
Improper lubricating oil viscosity.
Faulty injection timing.

Undesirable Exhaust Color
{black or light grey]

O W = N = kWS WN 2ok =l = =

Unsuitabie fuel.

Excess injection.

Faulty engine component.
Overloading.

Clogged air cleaner.

COOLING SYSTEM

CONDITION

POSSIBLE CAUSES

High Temperature Indication —
Overheating

L T B T S
GRBN=

SORNDOTHWN

Coolant level low.

Fan helt loose.

Radiator hose(s} collapsed.

Radiator blocked to airflow.

Faulty radiator cap.

Tractor overloaded.

ldle speed low.

Air trapped in cogling system.

incorrect cooling system component{s) installed.
Faulty thermostat.

. Water pump shaft broken or impeller looss.

Radiator tubes clogged.

Cooting system clogged.

Casting flash in cooling passages.
Excessive engine friction.

PRENTED IN U.S.A.
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CHAPTER 3

METRIC BOLT TORQUE SPECIFICATIONS

Coarse Thread Fine Thread
Baolt Size Gradoe Mo, Fitch [mm) Pounds-Faet Meawton-hdeters Pitch {mm} Founds-Fest MNewton-Meters
36— 6.1 49~ 60
MB 1.0 6.1— 83 83— 11.3 - - -
8.7~ 116 11.8— 15.7
9.4- 12.3 127— 1B.7 11.2— 14.8 15.2— 20.1
M8 1.25 16.6-- 21.0 26— 284 1.0 19.5— 253 6.5~ 34.3
21.0— 26.8 28.4— 36.3 224 297 30.4- 402
18.8— 246 25.5— 33.3 21.0— 268 28.4— 36.3
M10 1.8 32.5— 412 441~ 559 1,25 36.2— 46.3 490- 628
39.8- 51.4 53.9- 59.6 42.7— 54.2 579— 735
97.5— 347 373~ 47.1 31.8- 405 43.1- 549
M12 1.75 48.5— 615 B5.7- 83.4 1.25 55.0- 69.4 74.5— 941
| 10T 68.0— 854 922-116 73.1- 93.3 09.0-127
i aT 46.3— 59.3 628— 80.4 514-— 644 69.6— 87.3
M1d4 7T 2.0 76.7— 96.9 104 -131 15 86.1—109 117 —148
1T 102 —129 139 175 108 -137 147 186
[ AT 63.6— 81.0 86.3-110 67.3- 846 91.2-115
M16 7T 2.0 110 —136 149 —184 15 116 —142 157 —182
) "T 152 _188 208 —255 163 =199 221 —270
! a1 83.9-104 114 —141 96,9-120 131 —163
M18 7T 2.0 145 —174 196 —235 1.5 170 ~206 230 —279
1T 203 —246 275 —333 221 271 299 -368
a7 106 —132 144 —179 127 _156 172 —-211
M20 7T 2.5 177 =213 240 —289 15 203 —245 275 -333
1T 268 —325 363 —441 293 358 397 —485
C. SPECIAL TOOLS
Tooi No.
Seal Protector — Timing Gear Cover — Crankshaft 1584
Driver — Piston Pin 1585
Valve Guide Seal — Installer 1587
Socket — 27 mm Special Injector Socket 1588
Driver Handle — Use With Tools 1685 & 1587 7778
Engine Qil Pump Instalier 11063
Engine Qil Pump Remover 11097
Dial Indicator — (Magnetic Bass) 1345
Micrometer 0-1 inch
Micrometer 1-2 inch
Micrometer 2-3 inch
Small Hole Gauge 3/4-1 inch
Cylinder Bore Gauge 2-3 inch
Cylinder Bore Gauge 1-2 inch
Adaptor — Compression Test FNH 00121
Adaptor — Compression Test 90° Elbow FNH 00122
PRINTED IN U.S.A. 71




CHAPFTER 1

Figure 16

Hydraulic Pump Removal

1. Huwdraulic Pump
2. Banjo Holt

Modei 2120
3. Hydraulic Line

Atteching Bolts
4, Hydraulic Linss

2.

Figues 11 3

Hydraulic Pump Meounting ~ Model 2120 4

1. Hydraulic Pump 2. inlection Purmnp Gear 5.
Tower

PRINTED IN ULEB.A,

1.

1.

iZ.

i3

Reference — Figure 12

Hotaie the cranksha®s until the tming marks (8
on the idier gear (4} and pump drive gear {1} ars
alignad,

Lising g sharp chisel, make an allgnmant mark {7}
on the pump drive gear and coupling.

Remove the retaining nut 31 and remove the drive
gegr and coupling as an assembly. Remova the
couping-to-shaft drive key,

Barnove the purmp mounting bobia and remiove the
injsotion pump.

NGTE: Position a cioth shop towe! between the
infsetion pump drive gear and tming gesr cover
to prevent Iosing the reteining nut, fock washer
ar key during remavel.

Fgurg 12

frdection Fump Removal — Model 2120

Infection Pump Diive €. Gear Remining Solts

Giaar Ky

Coupling 7. Gear to Coupling
Rataining Nut Lhissl Mark
fedjor Giaar &, Coupling NMowch

idisr Gaar-to-Pumn
Gaar Tining Marks



CHAPTER 2

RIGIEL 1960

MODEL 2180

Sanntd
Chuve £F
injector Assembly Removal
1. inizscior Assembly 6. Collar
2. Sealing Washar 7. ©-Ring
3, Boit/Swd 8. Glow Plyg
4, Clamp 9. Mut
5. Nozzie Ciamp
L) $24216
Flgure 28
injaotor Assaembly Components
1. Body &, Spacer
2, Shims &, Nozzle
3. Boring 7. Retaiping Nut
4, Doring Sest 2, #n
PRINTED N LLB.A, 17



PART 3
ELECTRICAL SYSTEMS

Chapter 1
WIRING, SWITCHES, GLOW PLUGS AND
INSTRUMENTATION

Section

A, DESCRIPTION AND OPERATION
B. OVERHAUL.....................

A. DESCRIPTION AND OPERATION
The tractor wiring system consists of a front and
rear main wiring harness. All connector plugs are so

designed that they connect only fo the correct matching
connectors for all electrical components.

See wiring diagrams, Figures 1 and 2 for circuit
diagnosis and trouble shooting.

KEY START SWITCH

See Chapter 3, Section E.

NEUTRAL START SWITCH

See Chapter 3, Section C.
PRINTED IN U.5.A.

COMBINATION LIGHTING AND
FLASHER SWITCH

The cembination light switch (1) Figure 3, is a rotary
type switch. The combination switch has two controls,
the main control knob controils the lighting system

circuits and the flasher lever {2) controls the warning
system lighis.

The first position of the main lighting control knob is
the “Off" position, second poesition is “High Beam'" and
the third position is “Low Beam.”

The flasher switch has two positions only for “On’" and
l!oﬁ.lF

NOTE: 7he main light switch nust be in one of the “On"”
positions to operate the fasher system.



CHAPTER 1

Frgure 18
Glow Flug Wikdng Check - Model 830 Shown
1. Ohenmeter Leads

Figure 21
Giow Plug indlogtor Lamp Ramovel
1, Ohouit Bosrd Pansd 2, Glow Pl Lamp

2. With the battery connected, use a 12-volt test

a1 lamp connected to the indicator lamp comnector
Figure 20 stiie io determing that the lamp s receiving
Biow Plug Element Check current when the key switeh Is turned to the heat
1. Giow Piug posizion.

If there is no current a2t the test lamyp, chack the
wiring harness for broken wires o loose

ASSEMBLY connactions.

On assembiy of the giow plugs, be sure the glow plug if the test lamp shows that the indicator is
and cylinder head threads are clean and ail glectrical receiving current but does not lluminate, sonnect
connactions are clean and secursly tighiensd. the g5t Hight across the indicator famp mrminals

and furn the Kay switch 1o the hegt position.

GLOW PLUG INDICATOR AND RELAY CHECK The test ight should flumingte for 4-% seconds and
ther go oul. The indicaior lamp is then defective
1. If the indicator lamp s not functicning, remove and should be replaced.
the instrument pansl mounting screws and raise
the instrumsnt panel sufficient to remove ths oir- if the tas light doss not function for the preceding
cuift board cover, Figure 21, taat, roplace the timer reley {1 Flgure 22

PRINTED i U.B.A, 11



CHAPTER 2

S-17082

Figure 32
Battery Clamp Removal

PRINTED IN U.S.A.
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CHAPTER 3

MILLED CONDITION
EXCESSIVE WEAR QR <———
2 OR 3 TEETH B

- MILLED TOOTH-METAL
BUILD-UP WILL NOT
PERMIT ENGAGEMENT

NORMAL WEAR SMALL WEAR %%E%.D GEARS
PATTERK PATTERN

ki

Flgure 48
Pinion Geay Waear Check

Repeat this test on the remaining brush hoider, ' &

Test Resuits

High resistance reading = Good.

Low resisiance reeding = Grounded brush holder
------- Replace.

Flgure 58 Figure 81
Armature Dol Continulty Cheolc Armature Coll Sround Chaak

PHRINTED N U8 A, 21



CHARPTER 3

Figurs T2
Fuse Box, Flasher, Timer and Neutra! Stant
Switch Relay Location

1. Glow Plug Timer
Relay
2. Fuse Box

()

ay
-
S

580GS

Figure 73
Eoiay Contact Switech Chsok

3. To Starer Motor 3. Relay Assv.
2. From Key Switch

FRINTED IN U.8.A,

3. Neutral BSwitch

Reiay

4, Figsher Relay

S12007

Fours M
Balay Dortect Bwitch Check

1. Terming Mo, 1, 3. Rslay Coil from Kay

Relay Contsct Switch
2. Terminal MNo. 2, 4. Relay Coil 1o Heed
Reay Contact Switch

41



518021
Flgure 34

Pulley lnspection
1. Belt Waar Surfane

HOUSHNG
Refarsnce - Figure 88

inspect the frant and rear ousings for the foliowing:

1. Szoring in the bearing haores indicating the bear-

ing was spinning in the housing.
Z. Cracked or broken mounting bosses.

3. Damaged or cracked housings.

398022
Flgurs 88
Alwrnator Housing napection
1. Bearing Bore Z. Mounting Bosses

FRINTED M US4,

CHAPTER 4

BEARINGS
Refersnce - Figure 98

inspact the beavings for the foiowing conditions:

1. Vo detsrmine the bearing condition, slowly rotate
the bearings o the shall or betwesn the finges.
Repiase bearings that ars rough and do not rotate
smoathiy, :

2. Inspect the bearings for indications of kubricant
isakage past the bearing saals.

3. Inspent the innsr and outer race for indicatiuns of
spinning on the shaft or in the heusing.

17147
Figure 26
Ball Bearing inspection
1. Cuter Race 3. BSeal

7. Inner Racs

FAN
Peference — Figure 97

1, Inspect the f2n Tor eracked or dameged hub.

2. lmspect the fins for cracks or otk

i

T damage.

BRUSHES
Roferancs — Figars 98

Inanect the brush compornents for ihe foilowing
canditions:

t. Cracked or domagsd brush springs.

2, Chigpsd or broken brughss.



Test Results
Voltmeter Reading:
Reads more than 10 volts = Good.
Less than 9.9 volts = Open circuit,
open fuse, or
faulty solenoid —

Repair circuit/or
Replace solenoid.

SOLENOID CONNECTOR — BLUE/RED WIRE
VOLTAGE OUTPUT TEST

¢ Turn the starter swtich to the “On” position.

* Using a voltmeter, connect the voltmeter red lead
to the blue/red wire terminal spade.

PRINTED IN U.S.A.

CHAPTER 5

* Touch the voltmeter black lead to a good ground
and observe the voltmeter reading.

Test Results
Voltmeter Reading:
Reads more than 10 volts = Good.
Reads less than 9.9 volts = Check ground
connections, fuse
— Repair circuit/or
Replace sclenacid.

ASSEMBLY

Assembly of the fuel stop solenoid follows the removal
procedure in reverse.

61



INSPECTION
Aeferance — Flgure 4

1. ingpestthe pressure piate face for svoring, oracks
o overneating. Mingr imperfactions may be rg-
maoved by resurfacing the pressure plate face.

2. inspect the reizase levers for wear or damage.

3. inspsct the retease lever pivnt ping and springs for
axcess wear of damsge.

Replace the prassure piate assernbiy F damaged.

S @

o S-24a051
[

Figurs 4
Prassure Plate Azzambly

1. Locking Plats 2. Adjusting Nut

Heference — Figuie B

4, Inspect the oluich dis
Heplaces the cluteh disc if the ning s wom 10 less
than G20 in. LB menl from the top of the rvst
head.

o lindng for excess wear.
if

B. inspect ihe clutch fining for indications of
gverheaiing, scoring, o off impregnation in the
Erdng,

&, soegt the hub soineg for sxoesss wear.

i

inspect the cushioning sorngs (31 for signs of
wenT o dmnages.

PRINTED (N U8 A

CHAFTER 1

If any damayges to the disc is apparent, replace the
ciutch disc zssembly.

sares2
rigure §
Glutoh Disc Assembly
Dise Wizar Limit 2 Chgteh Hub

D20 in. L5 mml Cushioning Springs (8}

AELEASE LEVER HEIGHT ADJUSTMENT
Reference — Figure 6

WOTE: Unsven refease fover halght misy causs improper
clutch opsration and premature wesr of the clutch disc.
Abways check ard adiust the olutch: refaass fever height
wwhenever servicing the clutch or installing & new ciuich
assembly.

For ease of adiustmeni, remove ths fiyedhes] from the
anging as ocutined under “Fhywhes! Remaoval,” Part 1.

1. instali the chuich dise {9} and pressure plate
assembly (2] saoursly onto the fywhee! (30

2. Remove the lock plates (4} ard bolts, and ioosen
the jockmus (B}

3. Adiuer each of the adjusiing screws (81 ung
release faver plate V) height s 214218 iIn
{54,3-85.7 mun! from fhvwhest surface. The it
ference betwasn highest position and lowest posi-
tion should be less than (2 in. (3.5 mim).

4, After complating the adjustment, Hghlen the
tocknits seouraly and reinetsll the ook olain with
bolts,

Dlepress sach of the relocse lovers saveral dimag
and recheck the lever height for proper
adjustmea.

e

3



C. CLUTOH LINKAGE COMPONENTS
DVERMAUL

Sapersis the ractor bobwesn the enging and the ciuteh
housing. See "Separating the Tracior,” Past 12,

CLUTCH CROSS SHAFT BUSHINGS

Separate the tracior betwsen the engine and clutch
housing. See “Separating the Tractor,” Past 12.

1. Hemaove the cotter pin and clevis pin and remove
the adiustment rod from the cluteh cross shafy,
Figure 13,

2. Ramaove the snap ring from the right kand end of
tha oross shafl, Figurs 18,

3. Bemove the rofl pin from the fork and cross shaft
and withdraw the cross shaft from the cloteh
housing, Figure 18,

4. Usz & suitable size driver and remove the bushings
{2} from the clutch housing (3], Figure 20.

5. Rsingtall new bushings using a suitabie driver.

8.2418%

Figure 20
Cross Shaft Bushing Overhaul

1. Clutsh Housing 2. Bushings

ASSEMBLY

Raassambly of the oross shaft generslly follows the
removal procadurs in reverss,

BRINTED N LLEA,

CHAPTER 3

CLUTOH PEDAL BUSKHINGS

REMOVAL
Fafarenge — Figure 21

1. Disconrect the braks aciuating rods (2§ from the
braks crozs shaft i3} on both sides of the fractor.

2. Remove the two roll ping (8! {rom the brake croes
shaft.

3. On traciors squipped with the 17 x 12 HSS
transmission, remove the pins [8) ang {131, and
washer 12} and disconnaent the fork loiny (114

&. Remove the oluteh padal retern spring 85,

5. Removs the cotter pin and clutch adiveiment rod
8} from the clutch pedal

5. Withdraw the breke cross sheft from the support
and remove the pedsi from the shaft.

7. Using & suitable size driver, remove ths bushings
{(7) from the cluich pedal assernbly.

8. Reirstall new bushings using a suitable bushing
driver. '

ASSEMELY

Assembly generally follows the removal procedure in
raverse,

{r: assembiy, I squipped with the hydrauhic shutile shify
ansmission {Model 2120} check and agjust the jube
valve cable as Toliows:

1. Move the clutch pedal towards the disengaged
pogition untll all cable olay is removad and the
cable is roady (o be pulled, Figurs 22

2. Place g wood block {2}, Figurs 22, between the
clutch pedal arm and the bottom side of the run-
ning board.

MOTE: The padal i mosy asss, will be approx-
imately one inch past canter from fts intsi sirpke
toward the disengaged position, Figure 32,

3. Maeasure ihz distanca betwsen the olavis (3} and
the canle brackel, Figure 22, This will be measure-
preeret ALY

13
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Chapter 1
NON-SYNCHROMESH 12 x 4

GEAR TRA

ISS

MODEL 1920

Segntion Pags
A, DESCRIPTION AND CPERATION .. . . e, 1
B. OVEHRHAUL . ... .. i P 4
c. SHIFT LEVERS AND TOP COVER....... e e e 11
2. TROUBLE SHOOTING AND SPECWICATIONS ... .. oo ol 1

A, DESCRIPTION AND OPERATION —
MGEEL 1920

The non-synchromesh transmission assembly provides
tweive forward speeds and four reverse spasds which
are manuatly selected by two lovers.

Ag standard squipment, the ransmission is driven by
a double cluich and provides a live power iake-off
systeim.

The wansmission hes two compantments, Pigurs 1. The
forward compariment contains the main wenemission,
which nrovides three Torward ond one rovarss speed.
The rear campariment conitalng the rangs gears which
praovide four rangs spc.ada for each of the main ansmis-
gsion soeed vatiow for g toigl of wablve foneard and
ravarsg speada.

Tha main transmission lever {21, Flgure 2, comrols the
threg forward and one raverse speed in the main
trararrission compeanment. Tha range selaotor laver (1],
Flaure 2, controls the selaction for any of the four rangs
gpeed geats oozted In the iransmission resgr
somparimant.

The transmission serves as & cemmon o raservolr
which orovides the genr ibilcant Tor the differential
ggsambly, rensmisgion argd hvdesulic svsiem. The of
iged s Ford 1340,

PRINTED IN LLS.A,

The oil tgvel dipstick (4] is located on ths transmission
tnp cover, Figure 2.

A trensrnizsion oross-section visw, gear identdfication
ang power flowws are shown In Figures 3 through 158,

Figurs 1
Mon-Bynchromesh 12 x 4 Sear Transmission
Model 1920
T Main Transmizsion X, Bangs Gear —

- {Foarhox Ciaarboy

wmiy



2. After adinstment, stake the collar nut flange into

“

Ea

the groove @ jock the assembly tegethe:.

ROTE: Mever use 2 collar assembly ¥ the steking
hay besn upoel

Figure 26
Colar Adiustment

Coliar

COUNTERSHAFT ASRBEMBLY
Reference -~ Flgure 17

1.

o

i reroved, install the largs snap ring in the case
web ang the smaller seae ring on tha
countershatt,

Position the front bearing (8!, fivsd gears and
coltar.

install the countershaft from the rear through the
fixed gears, collar and frent bearlng.

fngeall the rear bearing {3}, Figurs 17,

Lubricats the spfines on the PTO cowtershaft and
install it into the transmission.

NOTE: Use care when instaifing ihe PTO counter-
shaft so as not to damsge the seals in the

fransmission input shaft

Re-install the transmission intp the trector.

PRINTED I U5 A

CHAFPTER 1

. BHIFT LEVERS

The aon-synchromesh transmission ytilizas two shift
isvers. The main transrnission gaarshift lever s column
mounied, Figuse 27, Ths rangs gearshift laver s looated
an the feft hand side of the operaior's sest, Figure 28,
The roain shift e controls the Tsr-3rd and 2nd-Rav.
gearshifts. The range gear levers control the four range
spaeds.

Overhaul of the gearshift levess and Bnkegs recuiss only
normal repalr proceoures. On asesmbly observe the
foliowing requirgments,

+ With the transmmission gears in nauiral, assemble
the gearshift arn {5 Figure 27, 1o align the change
Igver {14} i the neutral position with the guide on
the insbumant panel

Tighten the eolumn shift brecket 8} mounting
bolts to 27-31 . fr, {36-42 Nm} wrgus.

o Install the newtral start switch {1; being certain to
hava the small oin on the switch shaft located in
the roll pin groove,

= Center the switch assaembly in the siotied holes
and tighten the mourting bolie finger tight. Test
the switch cpergtion making sure the switch has
continuity in the neutral position only, Adjust the
switch as reguired and then tighten the switch
mounting screws securely.

MOTE: Switeh mounting plate /s slotted o slow
adlusting neutral position.
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MAIN SHIFT FORKS — SHIFTER BUOSSES
AND SHIFY BAILS REMOVAL

Referencs

4
H

Biuft Porks

B> Ry

- Fiaure 49

. Brive out the roll ping (1} from the main ransmis-

sion shift rail Torks {2 and shifter bosses 130

Remove the detent pins {4}, springs {5} and balls
{6} from tha top of the housing.

Slide the shift rall out the front of the housing.
Remove the forks end bosses.

S.24235

Figure 49
Main Shift Forks, Shifter Bosses and
Shift Rails Remowvsl
5. Springs
€, Stesl Bails
7. SR Hails

Roli Pins

Shifeer Bosses
Pins

REVERSE iDLER GEAR REMIGVAL
Refergnce - Figure 5O

1

< Grive outihe el pin {1} from the reverss ey gear

shaft {2t

Remove the reverss idier gear sha® locking bolt
(3} ol seal washer (4) from the B.H. side of the
hicsing,

FRINTED N L8 A,

CHAPTER 2

P

. Sfide out the reverse idler gear sha® from the front

of the housing while supporiing the idler gear {6}
and thiust washer {6},

Rermove the idier gesr (B, needie bearing {7} and
thrust washer (8]

Figure 50
Ravarse idler Gear Removal

Roll Pin 5. Ragverse idier Gear
Shaty 8. Thrust Washer
Locking Bolt 7. Meadie Bearing
Seal Washar 8. U-Ring

REAR MAIN SHAFT REMOVAL
Reference — Figurs 51

1.

2.

%

Remove the coupling 4k
Removs the rear bearing retaining ring (1.

While supporiing the sliding gears {3}, remove the
main shaft from the rear.

1.
2

Flgurs 81
Hosr Main Shaft Removal

3. Siding Gears
4. Coupling

Snap Ring
Rear Main Shah

21



SYNCHRO!
SHUTTLE TRAN
VIODEL 1920

Saotion
A, DESCRIPYTION AND OPBERATION
B, EREHAL L.
. SHIFT LINKAGE .. o .

A, DESCRIPTION AND DPERATION

The synchromesh shuttle transmission provides 12
forweard and 12 rovarse speeds which ars manualy con-
wrolled by three levars, The synchromesh shuits
transmission i dibven by a double oluteh snd orovidss
a live nower take-off system.

The transmission case oontaing three compsarimens.,
The forward compartment (11, Figure 88, contains the
forweard and roverse shuttle tranasmission gesre. The
gears are designed for synchronized shifting and are
aavtroled by 8 column mounted ehift lever {1, Figus
87,

Fiowre B8
Bynohromesh 12 x 12 Shuitle Gear
Transmission
1. Shuttle Trapsmission 3, Range Traosmmission
Goars Gears
2. Hain Transmission
Gears

FRINTED IN U.5.A,

ESH 12 x 12

B

TROUBLE SHOOTING z’fv‘u's‘ SRECECATIONSG oL

The middgle compariment {2), Figure 66, contains the
man rangmission gears consisting of four gesy apeeds.
Thase gears are designad for synchronized shifting and
ars gontrofled by the column mourted shift lever 2],
Figure 67,

Fpure §7
Svnehromash Bhuttle 8hift Transmission —
Controt Levers
1. Bhutids Bhifs Laver . Main Shift Lever

3
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CHAPTER 2

Figure 48
Main Countershatc Assembly
8. Counter Gear
§. Gear Assy.
10. Counter Gear
11. Bearing {6303)
14, Thrust Washer
13, Lock Washer
14, Locknut

Main Countershaft
Bearing {6207}
Snap Ring

Bearing 16207}
Collar
MNaedls Hearing

e ol

NOTE: Instad the off groove side of the thrust
washar face toward the idler geer,

install & new O-ring (71 on the front of the shaft,

Insert the idlsr shaft (31 from the front through ths
gear (B, nesdls bearing {4} and thrust washar (8.

instal the eolt oy 11} in the shaft 1o sequrs the
theust washer and gasr in place,

Align the shalt fock boll counterbore ang nstal]
the locking bokt (21, using & new sealing washeyr.

PRINTED IN U.S.A.

Fixed Counter Gssar

Bepdidn

NPUT SHAFT ASSENMIBLY
Refgrenge — Figurs ¥

i.

4.

ising # suitable sie Installer, instell 2 now oil saal
{12}, In the Imnut shaft.

If removed instadl the snep ring (91 in the case wab,

insert the input shafl into the front of the case and
nosition the gear {(4) ard the twi snap rings {10}
on the shaft.

Position the gesr {31 and bearing 2} on the ghaft
and jnsiall the two snap rings 110} in their shaft
CroOvEs,

41
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CHAPTER 3

D. TROUBLE SHOOTING AND SPECIFICATIONS

TROUBLE SHOOTING

CONDITION POSSIBLE CAUSE REMEDY
Gear oil leakage 1. Excessive gear oil 1. Adijust the oil amount to the
specified level on the oil dipstick.
2. Loosened bolts 2. Retighten.
3. Worn oil seal or O-ring 3. Replace the oil seal or G-ring.
4. Defective gasket 4. Replace gasket.
5. Cracked transmission housing 5. Replace the transmission housing.
Abnormal sound 1. Worn bearing 1. Inspect and replace.
2. Excessive gear backlash 2. Adjust or replace.
3. Worn gears 3. Replace.
4. Gears improperly engaged 4. Adjust or replace.
5. Qil level low 5. Fill as required.
Gear not engaged 1. Damaged shift lever 1. Replace
2. Bent or damaged shifter fork or 2. Correct or replace.
shifter rod
3. Clutch is not disengaged 3. Refer to Chapter 4, Part 4.
Gears disengaged 1. Damaged spring 1. Replace.
2. Worn detent groove ball on 2. Replace the shifter rod.
the shifter rod
3. Uneven gear wear 3. Repiace.
4. Shifter rod detent ball worn 4. Replace.
Gears not disengaged 1. Bent shifter rod 1. Correct or replace.
2. Foreign matter locked in gears 2_ Remove the foreign matter.
3. Dragging clutch 3. Replace the clutch.

SPECIFICATIONS

Gear Backlash

.0016-.0063 in. {.04-.16 mm)

Allowable Backlash

.0236 in. (0.6 mm)

Clearance

Clearance Between Slide Gear and Shifter Fork

.008-.016 in. (0.2-0.4 mm)

Allowable Clearance Limit .039 in. {1.0 mm)
Clearance —-Il-— -
W
Clearance Between Synchronizer Ring and Gear / / 059 in. (1.5 mm)
o // Gear .
Allowable Clearance Limit i 031 in. (0.8 mm)

Synchronizer Ring

PRINTED IN U.S.A.
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CHAPTER 4

5-24267

Figure 123
Powaer Flow — Speed 3 (R3] —
3rd Main — Low Range

o)

A1 )

L

PRINTED IN U.S.A.
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5-24268
Figure 124
Power Flow — Speed 7 (R7) —
3rd Main — Middle Range
61



D72 pUMP PRESSURE
i REDUCED PREBSURE
HETURN TD SLap

CHAPTER 4

B-24780

Figurs 738
{3 Flow — BRoverge Position

A, Pump Prassure

2, Lubs - Resucsed
Prassus

. To Sump

D. BReversg Clutch
Passage

E. Forward Chutch
Fagsage

. Shutte Clutch to
Sumn

£

e

B

B s £ 6D 53 ma oy en

sl ok

Lontro! Valve Spool
Lube Dut-OF Vahe
Spaot

Holef Valve
Pressurs Hegulating
Valve

Chack Valve

Fiiter {Sorpen!
Larifice

Ciifice

Piston

Forward Chitch
Reverse Chiloh
Forward Dirvive Gear

71
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Figurs 185
Hange Goarshift Fork and Ball Bemoval
1. Lock Bolt and Sest

£. Botats the shift refll 1/4 turn and slids the vall {1}
out the rear of the housing, Figure 158,

NOTE: Uise care on removing the shift reif as the
detent spring and ball will be sxpeiled with con-

siderable force when released by the rail, Cover

the shift fork detent bore with g shop towel when
remaving the rai,

CHAPTER 4

w L2 El4ems

Figure 158
Range Gearshift and Ball Beamovsl

1. Shift Raii 3. Betent Ball
2. Bhift Fork 4, Detent Sming

PRINTED N 1.8 4,

3. Homove the shift ‘o (2, detent bad 31 and
spsing ¢4, Flours 1540,

HES TRANSMISSION INSPECTION
AND REPAIR

1. Wash all compenents using 2 suntable glsaning
solvent and air dry.

2. Inspect all bearings for axcass wear, soms marks,
discoloration from overheating or other damage.
Rotate the bearings by hand and chseok for
roughness whila wining the Inrer angd outer races,

2. Lubricpts ol bearings with a clean lubricant befosg
Fu3Eminy.

4. Inepsot the ransmission cass for cracks, worn
haaring borss or othey darmags.

&, Check the delgnt springs for weayr, chipped of
weak spring tension,

€. Inspect the detent balis for axcass wear or othar
damage.

7. Inspect the shift rail detent grooves for excass
wear.

8. Inspect the gears for excess wear, chipped gaar
teeth or other damage.

&. inspectthe shifi forke for exesess waar, bont foria
ar other damage. See “Specificatons,” ihiy
Chanter.

T Bstabllsh matohing merks between the ooupler
and gewr znd inspect the swnchroniesr some
ponenis for sXoass wear of other damsage, Floure
157 and 158, Measure thy cons wosr babwean thy
svnchrontzey ring and gour, Fgure 189 Sag "Wewr
Limi Soecificationg.”™.

T Using o feelar gouge, mensurs the side clesranas
Datween vha shift fork and the siiding collar, Figue
180 See 'Side Cloerance Wesr Limit Bpscifice-
tiong," this Chapter,

HIS TRANSMIGBION ABBENELY

1. Lubigsie sl comrponents with cisan tranemission
oH prior 1o assemply into ths caze.

2. install new gaskets and seale during assemibly,

&1



Figure 81
HEE Contrel Yalve Ramoval
1. Shuntie Shift Control £, Hose 121
Rod . Mountng Bolts {2

Shift Link
Shift Rod Bracket

& Unborsel Joint

W™

1. Remove the two mounting bolts {8} and remorve
the control valve.

NOTE: Use care and obsorve the {l-rings soaly
used between the valve body and the coluweh
housing.

DISASSEMBLY

CONTROL VALVE SPOOL
Referance - Figure 182

1. Bamove the two bolis and remove the spool oan
{1, Figure 187

£. Bernove the shim {2, speing {3, bushing 4, stosl
Galis {8), oulde 8, sosesr 171 and nigte 18,

PRINTED IN ULS.A

CHAPTER 4

3. Remove the seals {95

L

Removae the Do sorawe and remove the pigte
{12}, from ths opposite and,

[¥H

Pugh the spoad out of the valvs body and ramovs
the ged {110

LUBE CUT-UFF VALVE
Fefsrence — Figure 182

1. Removs the bushing (131, spring {151 and lube vt
off valve apeot {18 from the velve body.

CHECK VALVE
Reference — Figure 182

1. Remove the plug (17), spring 18] and valve pope
pat {19}, from the valve bady,

PREBSURE RECGULATING VALVE
Reference — Figure 133

1. Remove the snap ring {1).

2. install 3 5 mm bolt in the end of the valve szat
2% and pudl the sast out of the valvs hody.

3. Ramove the vabvs {3}, springs (4 and B! from the
valve body bore.

4. Remove the snap ting (8, and push the platon {7}
and plug (8} out of the bais,

RELIEF VALVE
Reference - Figure 182

T, i required, loosen the locknut snd unsoraw the
adjusting screw {20) from the valve body.

NOTE: Do not /oosen or remove the sdiusting
screw unless required as this affeqts the pressure
setting and will requiire resstting prassure after
completing assembly.

FILTER AND ORIFICE
Referenge -~ Figurs 183

t. Remove the plug {104

<. Bamove ths snao ring (1L

3. Hemovs the fifler soresn (121

;5‘-\»

Uiging g 2 o sllan wrench, ramove the oifics
{13L
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CHAPTER 4

E. TROUBLE SHOOTING AND SPECIFICATIONS

TROUBLE SHOOTING

HSS TRANSMISSION — MAIN AND RANGE GEARS

. Foreign material in

synchronizer gear

. Main clutch drags

CONDITION POSSIBLE CAUSE REMEDY
Qil leakage 1. Qver fill 1. Adjust oil level.
2. Loose holts 2. Retorque.
3. Worn ail seal or O-ring 3. Replace.
4. Defective gasket 4. Replace.
5. Cracked case 5. Replace.
Abnarmal sound 1. Worn bearing 1. Inspect and replace.
2. Excessive gear lash 2. Adjust or replace.
3. Worn gears 3. Replace.
4. Gears improperly engaged 4. Adjust or replace.
5. Low oil level 5. Adjust oil level.
Gears will not engage 1. Clutch does not disengage 1. Refer to Chapter 4 Part 4.
2. Bent or damaged shifter fork 2. Correct or replace.
or rod
3. Damaged Shift lever 3. Replace.
Gears disengage 1. Damaged detent spring 1. Replace.
2. Worn detent grooves 2. Replace.
3. Excessive gear wear 3. Replace.
4. Worn detent ball 4. Replace.
Gears difficult to disengage| 1. Bent shift rod 1. Replace.
2 2

. Disassemble and clean

. Adjust free play or adjust.

PRINTED IN U.S.A.
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PART 5
TRANSMISSION SYSTEMS

Chapter 6
CREEPER GEAR OPTION —
MODEL 2120

Section

A DESCRIPTION AND OPERATION
B. OVERHAUL................ ...,

A. DESCRIPTION AND OPERATION

The creeper gear reduction is available as a factory
installed option on the Model 2120 tractor equipped with
either the 12 x 4 non-synchromesh or the synchromesh
12 x 12 hydraulic shuttle transmission.

On the 12 x 4 non-synchronized transmission, the
creeper gear option provides an additional 12 forward
a 4 reverse speeds for a total of 24 reverse and 8 reverse
speed gears.

0On the synchromesh 12 x 12 hydraulic shuttle shift tran-
mission, the creeper gear option provides an additional
12 forward and 12 reverse speeds for a totol of 24 for-
ward and 24 reverse speed gears.

See Figures 203 and 204 for ground speed charts for
each type of transmission.

The creeper gear control lever is located on the top left
hand side of the rear axle center housing.

PRINTED iN U.S.A.

To engage the creeper gear, push the lever to the fully
forward {down) position. To restore the standard gear
speeds, pull the lever to the full {up) position.

The creeper gear consists of a sliding gear (2), Figure
205, on the drive pinion shaft {5) and a fixed gear (1)
and main shaft {12). When the cresper control lever is
moved to the standard gear position {(up), the shifter
fork {8} is moved forward and couples the sliding gear
(2) directly to the transmission output shaft {4). This
couples the output shaft to the drive pinion to provide
standard drive.

When the creeper control lever is moved to the creeper
engaged position {down), the sliding gear is moved rear-
ward engaging the gear of main shaft {12).

Power then flows from the transmission output shaft
(4) to the fixed gear (1) and main shaft {12), to the
sliding gear (2), which is splined to the drive pinion
shaft, thus reducing speed at the final drive.

m



While supporting the sliding gear, gently drive the
output shaft rearward and remove them from the
housing.

[f required, remove the bearing (2] from the
housing.

0N~

5-24555

Figure 6
Live Power Take-Off
{One-Speed PTO Shown)

Snap Ring 5. Bearing
Bearing 6. Snap Ring
Sliding Gear 7. Collar

PTO Qutput Shaft

POWER TAKE-OFF LEVER AND
SHIFTER REMOVAL
Reference — Figure 7

1.

Drive the rol} pin out of the change lever (1} and
separate it from the shift arm.

if not previously removed, remove the cover (10}
from the top of the rear axle center housing.

Drive the roll pins out of the shifter fork {4), boss
(5} and protrusion (6} and remove the fork and
protrusion.

While supporting the shifter boss, slide the shift
rail {3} and sealing plug (11) rearward, and remove
themn frem the housing.

Remove the shift arm inward of the housing.

NOTE: Use care to not fose the detent ball (8 and
spring (7], Figure 7.

PRINTED IN U.S.A,

CHAPTER 1

INSPECTION

1.

Clean all components in a suitable solvent and air
dry.

Inspect the gears for excess wear or damage.

Check the bearing for excess wear or damage by
slowly rotating by hand.

Inspect the shift rail for worn grooves.

inspect the detent spring and ball for excess wear
or damage.

POWER TAKE-OFF LEVER AND
SHIFTER ASSEMBLY
Reference — Figure 7

1.

2.

Install the shift arm from inside of the housing.

Position the shift fork, boss and protrusion in
place.

Insert the shift rail from the rear through the shifter
fork, boss and protrusion and drive the roll pin in
to secure them.

Install the top cover, if removed and install the
neutral switch (9) on the top cover.

Install the change lever into the shift arm and drive
the roll pin in te secure the change lever.

QUTPUT SHAFT ASSEMBLY
Reference — Figure B

1.

2.

If removed, install the bearing {2} in the housing.

Position the bearing (5), snap ring (8}, collar {7),
two snap rings (6) on the shaft and insert the out-
put shaft assembly from the rear through the
sliding gear and front bearing.

Install the front snap ring (1) onto the front of the
output shaft.

COUNTERSHAFT ASSEMBLY
Reference — Figure 9

1.

If removed, install the bearing (9) and snap ring
{8} in the center housing.
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5-24573

Figure 24
PTO Shift Rail and Fork Removal

Spring B. Shift Rail
Ball 6. Roll Pin
Shift Boss 7. Roll Pin
Shift Fork

NOTE: Use care when removing the shift rail to
not lose the detent spring (1} and balf (2}, Figure
24. Cover the detent bore with a shop towef to
contain the components while removing the raif
as they will be expelled with considerable forc »
when released.

Remove the detent spring, ball, shifter boss, shift
fork and rail from the housing.

INSPECTION

1.

Clean all components in a suitable solvent and air
dry.

Inspect the gear for excess wear or damage.

Check the bearings for excess wear or damage by
slowly rotating the bearings by hand.

Inspect the shift rail for worn grooves.

Inspect the detent spring and ball for excess wear
or damage.

Replace all O-ring seals and gaskets on assembly.

ONE-WAY CLUTCH ASSEMBLY
HSS Model Only

PRINTED IN U.5.A.

CHAPTER 2

ASSEMBLY
Reference — Figure 22

1.

Assemble the one-way bearing (3) into the outer
race.

Assemble the inner race (2), bearing {4) and snap
ring (5), Figure 22.

NOTE: On assembly, be sure the one-way bear-
ing locks up when the outer race is rotated
counterclockwise (as viewed from the rear)
against the inner race and will rotate freely when
turned clockwise.

ASSEMBLY {WITHOUT CREEPER GEAR)
Reference — Figure 25

1.

Position the bearing (2) on the shaft and secure
with the snap ring (4), Figure 2b.

Install the assembled one-way clutch assembly in
the housing.

Install the snap ring {5}.

Install the front bearing {3) and secure with the
snap ring {7).

Install the oil trough {6).

ASSEMBLY (WITH CREEPER GEAR)
Reference — Figure 26

1.

Position the fixed gear {1} in the housing and in-

sert the main shaft (2} from the rear through the
fixed gear.

Install the rear bearing (7} and snap ring (3], Figure
26,

Install the front bearing {(4) and snap ring {5},
Figure 26.

Install the needle hearing (6) in the rear of the main
shaft.

Instail the assembled one-way clutch and counter-
shaft into the main shaft assembly.

Install the oil trough.
13



Figure 2
FWD and Creeper Gear {Option)

1. FWD Gears 2. Crespsr (Gears

REAR AXLE AND BRAKES

The rear axle is 2 double reduction tvpe, using the con-
ventional ring gear and pinion for the primary reduc-
tion and a fingi drive pinion and gear for the secondary
reduction.

The axle housings enciose the hrake disce and stators
assemblies, Figure 4. The rear axle and ditferential com-
ponents ars lubricated by the common ol reservolr.

CHAPTER 1

Figurs 3

.

— MODEL 1920

5-24828

Figure 4
Rear &xie and Brakes — fodsl 1920

1. Axie Housing 3. Breke Discs and
2. Actuator Stators

Power ie transmitted by the transmission to the differen-
tal drive pinion and sng gear. The 1ing gear is bolted
10 the differeniial case which contains the differential
pinions and axie side gears, Figurs &.

R, Oreaper Gear and Differentisf Lack
Contral Lever — Bodsl 1820
1. FWD Contral Laver 2. Craeper Goar 3. iiffsreniial Look

ERINTED IN U S A
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CHAPTER 1

$-22983
Differential Lock Disassembly
1. Differential Housing 5. Bushing 10. Ring Gear Assembly 14, Differential Lock
2. Thrust Washer 6. Gear Assembly 1. Differential Housing Clutch
3. Differential Gear 7. Pinion Shaft End Plate 15. Snap Ring
(Side Gear) 8. Joint 12. Bolt
4. Thrust Washer 9. Pinion Shaft 13. Ball Bearing

5-24635

Figure 27
Differential Lock Linkage Removal

1. Differential Lock Pedal 7. Differential Lock
2. Bolt Fork

3. Spring 8. O-Ring

4, Differential Lock Shaft 9. Roll Pin

5. Roll Pin 10. Roll Pin

6. Spring 11. 0Oil Seal

PRINTED IN U.S.A. 13



. Assemble the differential pinion shafts, pinion
gears, thrust washers and side gears as shown,

Figure 43.

. Install the ring gear (16) on the gear case and
tighten the bolts (10) with locking tabs (2) to the
specified torque.

. Bend the locking tabs {2} to the retaining bolts.
. Install the side gear {(8) with thrust washer (7}, gear
case end plate {6} and tighten the bolts (1) to the

specified torgque.

. Instalk the clutch {5), snap ring {4) and bearing (3)
onto the end plate (6).

. If removed, install the bearing {18) onto the
housing.

. i removed, install the two drive pinion bearing
snap rings (1), Figure 45, in the housing.

IS
¥

. Snap Rings

.
SR | N
&0 |

§-24653

Figure 45
2. Pinion Bearings

8. Assemble the thrust washer, shims and pinion

shaft rear bearing on the shaft, Figure 46. Insert
the pinion shaft into the housing from the rear
while installing the front bearing, locknuts and
lock washer, Figure 46.

NOTE: ¥ equipped with four wheel drive, also
assemble the front wheel drive gear (4). If equip-
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10.

. Sliding Gear (With
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Figure 46

5. Locknut
Creeper Gear Model} 6. Lock Washer
Coupler (Without 7. Bearing
Creeper Gear Model} 8. Snap Ring
Snap Ring {Without 9. Bearing
Creeper Gear Model)  10. Shims

Sliding Gear (With 11. Thrust Washer
Front Wheel Drive 12. Pinion Gear
Model)

ped with creeper gear, also assemble the creeper
sliding gear (1). Units without creeper gear assem-
ble coupler (2) with snap ring {3} onto pinion gear
shaft (12), Figure 46.

Adjust the pinion bearing pre-load using a strong
cord wrapped around the pinion shaft and a pull
scale, Figure 47. Tighten the pinion nut to obtain
the specified pounds of constant pull to rotate the
pinion assembly.

Tighten the locknut and lock with the locking
washer tabs.

Pinion Bearing

Pre-Load Constant Pull

37.8-48.9 ibs. (17-22 kg)

NOTE: Turn drive pinion several times by hand
before perfarming pull scale test.

Position the differential assembly in the housing

and install the right and left hand bearing carriers,
Figure 48.
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Figure 1B
Draft Control Linkage Operation —
Top Link Sensing i Raise

i. Draft Contrel bever 7. Maln Spring

2. Control Lever Cam 8. Top tink

3. Feedback Link Cam 8. Zontrol Valve Spoot

4, Feedbhack Link 10. Valve 8pring
{internal) 11, Position Control

5. Feedback Arm Lever

&. Adjustment Rod

TOP LINK SENSING — LOWERING
Reference - Figure 16

As the soil conditions vary to decrease the draft load
of the implement, the force on the top ink {8} is reduced
and causes the main spring {7} to extend. This action
causes the feedback linkage {3, 4, 5 and 81, 1o move
in the direction of the arrows racucing the force on the
control vaive spoo! (9). The control walve soring {10
then moves the spool forward into the owaring nosi-
tion. This action causes the implaerment to lowesT and a3
the implemen? lowars, the foros on the 1op ink and main
spring lncregses the force of the dnkaege {3, 4, B and
8!, against the comrgl valve spool The controd valve
spool then moves Imaard o the nsutrs! posidon whan
the force on the {on ink and maln spring i eressed
0 the aviginal amount 1o maintain the originel draft ined
un the traciorn,

PRINTED N U.B.A.

The raising and lowering actions ars repesaiad with
changing forces on the top link as cregted by verigtions
in sofil conditions.

S-22884

Figure 16
Draft Control Linkage Operation —
Top Link Sansing to Lower

1. Draft Control Lever 6. Adiustment Rod

2. Control Lever Cam 7. Main Spring

3. Feedback Link Cam 8. Tap Link

4. Feedback Link 8. Comtrol Valve Spood
{intarnat} 1. Wablve Spring

5. Feedback Arm

TOP LINK SENSING —
YARYING DRAFT CONTROL SETTIRGS
Reference — Figure 17

As described above, varying forces on the top link 8!
move the feedback linkage {3, 4 and 5, back and forth
10 apply appropriate pressure on the conirel valve spool
and spring to maintain a constant draft foad on the
tractor,

The draft load is manually selected by tha operator by
positioning of the draft controf lever. As the draft con-
trof lever is moved forward {down}, the lever cam {2}
is moved up causing greater top link force to movea the
feedback linkage and control valve spcol into the rsiss
nosition.

As the draft control lever is moved up on ths guadrans,
the lever cam {2) is moved downweard and the sonirgl
valve spool i8 moved closer 1o ths raise position ang
Hiting tekes ploces with a small incresse In top link
nrassiire and movement of the feedback Hnkags.

Adiusting the drali control laver up or downs on the
guadrant repositions the lver cam 12} 1o provide ihe
snropriate resistence 1o the top Snks o suit operating
conditions,



2. Uslng slean hydesulio ofl, ubricats sl valve com-
sonente inckuading O-rings on aseemibly.

3. Hoplace 8l Corings and gashets using nevy parts,
: ] g d &

4, Assembls and ngisll the conirel valve spool!
agsernbdy in reverse of the dissssembly procedurs,
ses Figure 42, Tighten the plug {11 to 72 ibs. L
(88 MNmi toroue.

5. Insiell the lowering valve spodi componanis,
Figure 43, Tighten the plug (5! o 18 ibs. #. {24
Bl torgus,

[

. ingigll the cheol valve components, Figurs 44,
Tighten the cap (17 to 43 bs, ft. 85 Nm) torgus.

NSTALLATION

1. Using new D-rings, install the oontrol velve @0 the
SUIET,

2. install the handles 16 the cover.

3. Position the controf vebes and cover assembily with
a new gasket on the lift cover assembly and in-
stali the attaching boits. Tightsn the attaching
heolis to the specified torgua. Sae “Specifica.
fions,” Chapter 4.

4. Install the guadrant guide and handle grips.

8. insiall the position control fink and adjust as
described in section C, this Chapter.

8. iInstalt the high pressure fins and banjo balt us-
ing new J-rings, ses Figure 39,

4. On draft conirel modsis, install the draft control
feedback rod and adiust as described in secilon
€, this chapter.

COMBINATION SYSTEM RELIEF AKD
DIVERTER VALVE ASSENMIBLY

REMOVAL
Refersnce — Figures 47 and 48

“

i. Disconnect the rellef valva to sump raturn line {2)
&1 the valve body fining.

2. Remove the pump pressure line {4} and pressure
Hrie 10 control valve (5] 5t the valve hody fiting.
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Figure 45
Single Lever Position Control YValve
Components
Cover 11. Position Contrel
Gaskat Cam
Piug 12. Position Controi
Vaive Assembly Shaft
Cover 13, Position Zontrol Link
O-fing — P12 i4. Roll Pin
Paosition Contrad 15. Roit Pin
Shaft 16. Lever
O-Ring — P21 17. Collar
Pogition Control 8. Collar
Cam 13. Snap Ring

Shaft

Ramove the vabve retzining bolt and remove the
valve assembly.

CISASSERMEBLY
faference — Flgure 43

Ramove the refisf valve piug (14



Lactdon

A, LESCRIPTION ANMD OPERATION
8. QYERHALL .. ..

A, DESCRIPTION AND OPERATION

Singie spoat end doubls spool ramate control valves are
availabie as deaier instziled sccessories on the 1820 and
2120 tructors.

The shgle spoot remete control valve s mounted on
the culside of the imain control valve cover pisle on the
right hand side of the hydraulic lift cover, Figurs 63.

The two spool valva B mounied on the right hand side
of the hood, Figure 84,

Both nonirol valves uiilize the double acting control
spooi g8 shown in Figures 66 and G5,

Flgeerp B3
Singie Spoc! Remote Control Valve
1. Single Spool Control 3. Hyedraulic L Cover

Yalve
2. Controd Lover

PRINTED N U.5.A.

4. High Prassure Tube

The valves are equipssd with self-cantaring surings 50
thai the spoods auviometically return o neutrs! whan the
sontrol handie s relsased foliowing 8 raise or lowering
operation, :

The two spocl nontrgl valve alsn containg & spring
inadad deftent mechanism o provide 2 float position for
loader coeration. In float position off is Trae to flow be-
tween the siston and rod sides of the loader [ift cylinder
allowing ths lift arms 1o foat over uneven terrain.

Figurs 64
Tweo Spool Remote Control Yaive
1. Two Spool Contrat B, High Pressure Tube

Vaive --Bucket Controd
2. Contro Lever — Bumping
3. Svsiom Helief 8. High Pressure Tube

Diverter Manifold — Lift Control ~—
4, High Pressure Tube Raising

— Bucket Contrad 7. tigh Prassurs Tube

— Soooing
ICurling:

-~ LIy Control —
Lowearing

2%



CHAPTER 3

2. Instalt all new O-rings and seals on assembly. 1.
INSTALLATION
Installation of the valve on the tractor generally follows
the removal procedure in reverse. 3.

During installation observe the following:

PRINTED IN U.5.A.

Be sure the mounting surfaces are free of dirt and
foreign material.

Install new O-rings on assembly.

Tighten the mounting bolts gradually to the
specified torque.



PART 9
STEERING SYSTEM

Chapter 1
POWER STEERING SYSTEM

Section Page
A. DESCRIPTION AND OPERATION . ... ... i iiinnaenns 1
B. OVERHAU L . ..o e e e 8
C. PRESSURE TESTING . ...t i e e e 22

A. DESCRIPTION AND OPERATION

The power system used on the Model 1920 and 2120
tractors is a full hydraulic power steering system,
hydrostatic type.

The power steering system consists of the power steer-
ing contrad valve, hydraulic pump, oil reservoir tank,
steering cylinder and tubing, Figure 1.

On the Model 1920 tractor, the power steering pump
and reservoir are mounted on the right hand side of the
engine, Figure 2.

On the Model 2120 tractor, the power steering pump
and reservoir are located on the left hand side of the
tractor, Figure 3.

The steering cylinder is located on the rear side of the
front axle. On the front wheel drive models, the cylinder
rod end is connected to the steering arm, Figure 4.

PRINTED IN U.5.A.

1.

Power Steering
Control Valve

2. Hydraulic Pump
3.
4. Return Line

Oil Tank

Figure 1
Power Steering System — Model 1920 Shown

b.
6.

7.

$-24210

Suction Line
Delivery Line (Left
Turning)

Delivery Line (Right
Turning)



CHARPTER 1

&, Remove the holts snd mounting plets (1) whils
Hohtly pushing downwerd on the vabee spool,
Flgura 16,

Fgure 17

Gontrel Valve Dizassembly Figurs 18
Contral Yelve Dissssembiy

t. Mournting Plate

1. Bols

7. if required, remove the sleevs and spool together,
Figure 20.

NOTE: Use care in removing the sleeve and spool
and be sure the pin is centered in the spool and
sleeve assemnbly so as not to cause binding with
the valve body. Do not use force when removing
these components.

Figurs 8
Corntro! Vaive Dissgssembly
5. End Cover 3, Dirive Shalt
2. Gevotor 4. Plats

B. Reposition the controt valve in the vise, with the
mounting flenge facing up.

NOTE: Pface a clean wood board under the valve
body to protect the valve body face from damage

by contacting the metal vise, . $-3472%
Figure 20
Do nat over-tighten the vise as the valve body is Controi Valve Sleeve and Rotor Removal
easily damaged. _ 1. Sleeve 2. Spout
11
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Vee suoling tope on the hose conneations snd dabn
the hoses 0 1817 e, R 2024 Mmd torgus,
POWER STEERING PUMP AND RESERVOIR

PURE HEROVAL
Bafarancs — Flgures 80 and 81

1. Draln the power stesidng ressrveir, Fipure 8L
Z. Baomove the guction tube from the pump.
3. Disconnect the high prassure tube,

4. Loosen the wbe clamp o allow moving the high
nressuns wbe clear of the pump,

l(«e"’i

Heormove the pump mounting stud nuls snd
remove the oums from ths raciorn

Figurs 80
Power Bteering Pusnp Hemowvel — 8odel 1820

1. Power Faservolr g, fhounting Biud Muils
4. Suction Tube &, Powsr Steering

3. High Prossure Tube Pumnp

4, Tubs Clamp

PRINTED N ULS.A.
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Figure 81
Power Steering Pump Bemovel —~ Model 2130

1. Suegton Tubs 4, Pump Mounting

2. High Pressure Tube Stud Nuais

3. Tube Clamp E. Power Siesring
Pumo

INSPECTION AND REPAIR
Referances — Figure 7

A zzal yepalr kit is avaiiable for repelr of ol leaits on the
powver sisering pumps. H further darnage s evident,
replace the purnp with & complote assembly,

INETALLATION

ingtallation of the power stesring pump genarally follows
the removal procedura in reverse order.

On assembly observe the following.

Tighten the high pressure tube fitting to 22-2% ha ¥
{2838 Nm) toraue.

Blegd the alr Tromn the systemn by turning the steering
whest fulty to the left and right several times with the

gngine running at idle spesd.

After bleeding the systern, adiust the iuld leve! in the
resorvolr tank es neaded

Eheck the wbing o assurs that lwbes ars not in oo
120t with other parts on the aotor.

Tighten the tube clamps sscurely.
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FRONT AXLE AND

Section

A BESCRIPTION AND OPERATION
B. OVERMHAUL . .

A. DESCRIPTICK AND OPERATION

Modet 1

The adjusiabie front axie, Figure 1, is standard eguip-
ment on the Model 1920 tractor.

The front axle consists of g canter axle member and two
auter axie sactions. The cernter section is mounisd cen-
trally to the engine suppart by a pivot shaft, The axle
rotates on the pivot shaft thereby maintaining the trac-
tor chassis in a level position and ensuring stable opera-
tion even on irregular ground.

Each outer axis section is attached 1o the gonier axle
by thres bolts and nuts.

Figurs 4
Adiustable Front Sxie - Modal 1820

Axiz Canter Hecotion
Suindle Arm

Foswer Siasring
Cylinder

PRINTED M ULS.A,

&, Tie Rod Assambhy
B, Avle Chuler Bection

ZEEES

Aodel 2120

The édgusﬁabﬁa front axle on the Model 2120, Figure 3,
i adjustable frarm 48-72 in. {122-183 cm).

The front axle consists of 4 center axle member {1} and
two outer axie sections {4}, The center member is
mounted centrally to the engine support {8, Figure 2,
by a pivot shaft, The axls rolstes on ths pivot shaft,
thereby maintzining the tractor chassis in 2 lavel posi-
fion and ensuring stable aparstion even on hveguiar
ground,

tach ocuter axie section is stisched to the center axle
by two bolte on the Modst 2120,

Figusra 2
Adiurtabls Front Sxls — Modet 2920
1. Axie Ceniter Seation &, Outer Axle Ssogion
7. Spindle Asm B Pyt Bhah
3, Tie Rod £, Englns Suonort



CHAPTER 2

S-24771
Figure 24
Idter Gear Case Disassembly
1. Idler Gear Case 5. Front Axle Housing 8. Bearing 11. O-Ring
2. Idler Pinion 6. Spacer 9. King Pin 12. Bearing
3. 0-Ring 7. Bearing 10. Snap Ring {2) 13. Shaft
4. Axle Drive Pinion

2. Remave the outer pinion drive gear (8) and bear-
ing {7), from the axle housing, each side, Figure
26.

3. Remove the axle housing retaining bolts and 4,

remove the axle housing (10) and shaft {6) as an
assembly, Figure 26. Remove the axle shaft from
the housing.

NOTE: Observe the quantity and size shims (1)
used between the differential left side support
bearing and the axle housing, Figure 26.

Remove the differential assembly from the
housing.

"
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Figure 39
Reduction Gearbox
1. Bevel Gear Case 4. Axle Housing
Assembly 5. O-Ring
2. Idler Gear Case 6. Gear
Assembly 7. Bearing

3. Steering Arm and
Cover Assembly

16. Install the pinion gear (6) and bearing (7] on the
axle shaft in the end of the axle housing, Figure
39,

17. Install the O-ring (5} on the axle housing, Figure
39,

18. Apply liquid gasket sealer to axle housing mating
surface and install the assembled drop box to the
axle housing. Tighten the attaching bolts to the
specified torque.

19. Apply liquid gasket sealer to the bevel gear hous-
ing cover mating surface and install the cover and
hub assembly to the gearbox, Figure 40. Install the
cover bolts and tighten to the specified torque.

BEVEL GEAR-TO-PINION BACKLASH CHECK
Reference — Figure 41

With the front wheels removed and the front end of the
tractor supported, check the drop box bevel gear-to-
pinion backlash as follows:

1. Remove the oil drain plug from the bevel gear case
and drain the oil into a clean container.

PRINTED IN U.S.A.
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Figure 40
Bevel Gear and Hub Assembly
Bevel Gear Housing 2. Bevel Gear and
Shaft Assembly

—_

S.24784
Figure 41
Bevel Gear to Pinion Backlash Check
. Drain Plug 4. Dial Indicator
Pinion Gear 5. Hub Bolt
Wheel Hub

. Install a long bolt {1) in the drain plug hole so that
it contacts the pinion gear and keeps it from
rotating.

Install a bolt (5} in the wheel hub flange and at-
tach a dial indicator as shown, Figure 41.

. Rotate the hub (3) back and forth and observe the
dial indicator reading.

Replace the bearings and/or gears if the backlash
exceeds 0.020 in. {0.5 mm).

21



PART 11
WHEELS AND TIRES

Chapter 1
WHEELS AND TIRES

Section

A, TREAD SETTING. . ...t e
B. WEIGHT LIMITATIONS .. .
C. LUG BOLT TOROQUE . ... . i

A. TREAD SETTING
TWO WHEEL DRIVE MODELS:

The front wheel tread setting is adjustable by a com-
bination of repositioning the front axle and by revers-
ing the front wheels.

The rear wheel tread setting is adjustable by reposition-
ing the wheel rims and discs and by changing the
wheels from side to side.

On the Model 1920 tractor the tread setting is adjusted
from 43 in. {109.5 cm) to 57.1 in. {145.0 cm).

Turf tire tread width settings are adjustable from 45.1
in. {(114.5 ¢m) to 55.1 in. {140.0 cm}.

On the Model 2120 tractor the tread setting is adjusted
from 48.0 in. {122 cm) to 76 in. {193 cm]).

Turf tire tread width settings are adjusted from 50.0 in.
{127 cm) to 69.6 in. {177 cm),

The holes in the front axle allow location of the axle in
four different positions on the Maodel 1920, Figure 1 and
six positions on the Model 2120, Figure 3.

The front wheels are reversibie and provide additional

increments of tread settings as shown in Figures1and 3.

NOQTE: Turf tires cannot be reversed,
PRINTED IN U.S.A.

Page
1
3
6
WHEEL HUB
SETTING ’
POSITION
SIDE AXLE
POSITION
.
43.1 tNCHES 47.0 INCHES
(109.5 CM) (119.5 CM)
(STD.) :
46.5 INCHES | 50.4 INCHES
(118.0 CM; {128.0 CM)
49.8 INCHES 53.7 \INCHES
{126.5 CM) {(136.5 CM})
53.1 INCHES | 57.1 INCHES
{135.0 CM) {1450 CM)
$-24789
Figure 1

2WD Front Axle Tread Setting — Modal 1920

1



Sgetion Page

Fi FRONT AKLE BEMOVAL e e e e 1
g, SEPARATING THE TRACTOR SETVWEEN THE FRONT
END AND THE BMGINE . i e e e 3
. SEPARATING THE TRACTOR BETVWEEN THE DNGINE
ARD TRAMSRISSION CLUTOH HOUSING . ... ..o .. .. e 4
2. TRANSMISSION REMOVAL ANDG INSTALLATION .. .. ... ... L HE
£, HEAR AXLE AND CENTER HOUSING REMOVAL
AN NG AL AT N e e e e 3
. BEAF AXLE MOUSING BEMOVAL ARD INSTALLATION ... ... ..... HE
A, FRONT AXLE REMOVAL 4, Gently raise the front end of the tractor to take

the weight off the front axis.
TWCE WHEEL DRIVE
B, Place salety stands under the enging side framas,
1. DHscomnest the powsy stesring oviinder hosas {1}
and can ak opunings, Flows 1.

w3

Remove the axle pivat front bearing holder (1,
Figurs 2.
Z. Plase a finor lack under the ansmission housing.

7. Remove the axle pivot rear baaring support (3).
3. Placs wood blocking in fromt and rear of both rear Figurs 1.
wheets gnd jock the parking brake,

Figure 1 Flgure 2
Paowar Steering Hoses Bemove! ~ WD Froms Axle Removel — 20
T, Powsr Siearing 2. Powsr Dtewing 1. Plet Beaning Casing
Hoses {nvliriay -~ Front

3. Rear Moot Supnos



Flgurs 27

Btsering Column and 8hift Linkage Removel

i.
2.
3.

)
w0

Snap Ring 4. Universal Joim
Pin 5. Bounting Bobig 4)
Shift Arm 8. Steering Column

Hemove the sheet metal panels, Figure 28,
Hemove the byake pedal rods, Figure 30

On the HES modsl, digconnsst the ubhs cub-off
vaive cable from the clutch padal, Flgurs 31,
Oisvonnest the oluteh from the
helicrank, Figure 1.

nedal rod

Ramove the beaks oross shaft support bolts and
rernove the oross shaft, support and pedals ss an
szsernbby, Floure 31

Removs ths parking braxe mourdting bolt snd
ramove the paking bralke Inkage and swich zs
Ay mapambly, Figure 31

Ramove the rubber mat from the ransmission
housing.

CHAPTER ¥

1.

24.

25,

2.

30,

Faours
Foot Throttis Cabls Hamoval
Foot Throttls Oable 2. Fogt Throtts Padat

Remove the raar wiring harnees from the transrais-
sion case.

Femove the franemission case cover end conter
housing cover, Figure 33,

DHsnonnect the range gearshift leveris), Fguwrs 31,
Hamove the intamal buckle-up bolts, Figure 34,

Stech gn overhasd hodst o the transmission
poasing.

Hemove the externs buckle-up bolls (83, Figues
33
it

ising a haavy rabbst mailst, loosen the enemis-
slom 1o canter housing mating joint snd caretully
siids the ransmission forward off the dowsel nins.

IMETALLATHON

Haassamibly of the transmisshon 0 e rasr axde conter
Rousing generslly follow the removel procedum e
yevarse oirdsr,

11
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