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GENERAL INFORMATION AND
SPECIFICATIONS
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Front Wheel Toe-In ... ........ 0-1/4 inch
Steering:
L o= Hydrostatic
Hand Wheel Turns — Stop to 1S 1 (o o 3.25 turns
Steering Hand Pump Displacement Per Revolution . ... ... 6.5 cu. inches
Pump (engine driven):
TYDE g v s 6 e 5055 555 8550 B AT BB b am i is o o i iemsr sy sommms s e s b e Positive displacement/gear
CapaoMY « o vouususisar 0 EiGi 0 AR BaTER T RN F o mal 8h b e . 5 gpm @ 2000 engine rpm
Integral Relief Valve =] 4o R N L T 1 5 T 1500 psi
Steering Cylinders (2 used):
[ - R T T I T T I T T T Double-acting
SiZE L 1.60" bore x 7.38" stroke
Single Clutch .. ... ... . 12" dia. w/1520 Ibs. pressure plate loading
Torque Converter
i R S L 1 111 L1 1 L T L PO S 11-3/4" dia.
Normal Operating Temperature (recommended) .. ................... ... .... 200°F. and below
Maximum Continuous Operating Temperature Under Extreme Ambient Air Conditions . ... .. .. 250°F.
Torque Multiplication — Maximum @ Stall Point of Converter .. .. .......... 2.12 times input torque
Maximum Stall Speed of Converter:
Gasoline Engine . ...... ... ... ... .. ... 1400 rpm (1300-1450 rpm acceptable)
Diesel Engine .. ... .. ... ... ... .. 1390 rpm (1300-1450 rpm acceptable)

Printed in U.S.A, MF 50 — GEN. INFO. & SPECS.
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Transmission:
TVDE oreimimimmmmg o bronsm e X058 P8 0 85 Bl W4 a0 4 Manual Shuttle . ......... Instant Reverse
Number of Sliding Spur Gears (ChangeSpeed) ............. B o v o 90 e esoREa BE 2
Planetary Reduction at Output End of Main Shaft .. ......... YO8 o on o on o o om i o Yes
Number of Speed Selections Available .. .............. 6forward& ............ 4 forward &
6 reverse 4 reverse
Rear Axle:
Spiral Bevel Gear Reduction . ... ...t ittt iiiirninriiiaeariassstinsanetansans 3.46:1
3-Pinion Planetary Final Reduction . .. .. ... ... it 3.14:1
Total Rear Axle Reduction . ... ... . e e e 10.87:1
Brakes:
Type and Size . ... ..ot Double disc hydraulic, 7" dia.
LItHNG THICKOBSSE o owonmummimmmsnn o 58 03 86 55 &5 500 50 030 555 508 658 o5 W5 & 55 os ¥4 5 o wa @ 3/16" approx.
Master CYINOEr:BOre: ., ... ..o s s s s iin s e e 50 e B e R s o e s i i St 1inch
Whee! Cullntiar BOTe: ... ... iu s ol 56 66 55 50550 e e e s o s s B s s 3/4 inch
Mechanical Advantage (approximate, between pedal & brake pullrod) . ................... 30 to 1

CAPACITIES (U.S. MEASURE)
(All Measures Approximate)

Engine Crankcase:

Gasoline Engine Without Qil Filter Change .. .. ... .. ... . .. . i 5 quarts
Gasoline Engine With Qil FilterChange . ... ........ ... e 6 quarts
Diesel Engine Without Oil Filter Change . ... ... ... 7-1/2 quarts
Diesel Engine With Oil Filter Change . .. ... ... .. i 8-1/2 quarts
Cooling System:
+ Basoling ENGING ...oew e s i dfoTa b aR SEES 55 08 ab 00 535 69 0 0T S0 e s s i S 10 quarts
DHBSAl ENGING : i sd v 6 5 55 5o 5. 500 0 S R 0 I 7 10-1/2 quarts
Fhel Tank (Both ENGINES). « s v oy 5 v e o o0 0 900w 08 % wi 560 as 6 05 B0 o5 B0 %6 o Wl s sy o 17 gallons
TransmissSion and DIffOrantlal - oo s i s s asim s e, s o v sem 0w e e e s 818 e e e 36 quarts
Transmission and Torque CONVEIET . . . . ... it i iae et e et 11 quarts
Drive Axle Planetaries (€aCH) . . . . ...ttt et .1/2 quart
Power Steering Pump Reservoir (enginedriven) .. .............. i 2-1/3 pints
Brake Master Cylinder RESErVOIr . . .. ...t 4 ounces
P, ; [
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LUBRICATION

Gasoline Engine Crankcase Qil:
Use A.P.l. Service Class “MS" Oils. (A.P.l. Service Class should be on container.)

EXPECTED AIR TEMPERATURE RECOMMENDED OIL VISCOSITY

90°F, and above SAE 30
320F. to_909F. SAE 30
10°F, to 32°F. SAE 20W

-10°F. to +10°F,

SAE 10W or 5W/20

Diesel Engine Crankcase Qil:
Use A.P.|. Service Class “DG" Oils. (A.P.l1. Service Class should be on the container.)

EXPECTED AIR TEMPERATURE RECOMMENDED OIL VISCOSITY

90°F, and above SAE 30
329F, to 909F. SAE 20 or SAE 20/20W
10°F. to 32°F. SAE 10W

-10°F. to +10°F, SAE 5W or SAE 5W/20

Transmission and Differential:
Use Extreme Pressure Transmission Qil conforming to Massey-Ferguson Specification M-1129 or
M-1129A. (The MF Spec. No. is on the container.)

Transmission and Torque Converter:
Use Type “A" Automatic Transmission Fluid conforming to Massey-Ferguson Specification M-1110.
(The MF Spec. No. is on the container.)

Drive Axle Planetaries:
Use Extreme Pressure Transmission Oil conforming to Massey-Ferguson Specification M-1129 or
M-1129A. (The MF Spec. No. is on the container.)

Hydrostatic Steering System:
Use Type “A” Automatic Transmission Fluid conforming to Massey-Ferguson Specification M-1110,
(The MF Spec. No. is on the container.)

Brake Master Cylinder:
Use heavy-duty type, hydraulic brake fluid conforming to Massey-Ferguson Specification M-1123.
(SAE 70 R3 requirements.)

Pressure-Type Grease Fittings — Except Clutch Release Bearing:
Use a good grade of general purpose Lithium Soap Grease suitable for use as a chassis lubricant.

NOTE: Do not mix sodium soap greases (or other non-lithium base greases) with lithium soap grease.

CONSISTENT AIR TEMPERATURE

RECOMMENDED CONSISTENCY

80°F. and above

N.L.G.I. No. 2 (Firm)

459F. to 80OF.

L. G.1. No. 1 (Soft)

below 45°F,

N.
N.L. G.I, No, 0 (Soft)

Printed in U.S.A.
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Clutch Release Bearing:
Use a good grade of Extreme High Temperature Bearing Grease. (Suitable for operating temperatures
higher than intended for conventional metallic soap thickened petroleum greases. Shell-“Darina Grease
AX" (or its equivalent) may be used.)

GASOLINE ENGINE

GENERAL INFORMATION:

EngineModelandType . .........coiiiiiiirinnn. GF-193, four cylinder, four cycle, valve-in-head
BT o . it e e 3-3/4 inches
SIOKE & o oottt 4-3/8 inches
Piston Displacement . . .. .. . e e e 193.3 cubic inches
ComMPresSion Ratio . . . ... e e 7.0to1
Firing OrQer .. oo e e e e e e e e 1-3-4-2
Low ldle Speed . . ... e 450-500 rpm
Rated Engine Speed — FullLoad . . ... .. . .. i e 2200 rpm
Eighiidle:Speed =—No Load zasmmeaisienes o8 08 8 598 o8 5% o5 05 S o oavan i i g 2400-2450 rpm
Tappet Setting:

IMEKEMAINBE = cu o s w s arr don G S0 G S S B R S 0.016 inch “Hot"

EXhauStVEINES conovvmmmmsevmin an o o G5 S o0 S a0 o6 w6 SE P B W0F W e S8 Ba 6 0 W 0.018 inch "“Hot"

ENGINE LUBRICATING SYSTEM:

Type Of SYSteM . e e e Forced circulation
OQil Filter . .......... ... .. ....... P By-pass type, replaceable element
Normal Qil Pressure .. ...... ... i 20-30 psi @ regular operating speeds
Minimum Oil Pressure ... .......... e 7 psi @ low idle speed
FUEL SYSTEM:

Float-Level . voimiwsmsmsie s Lt L Lk 1/4 inch from top of float to gasket surface
ldie- Adjusting Needle. . .u iw crn v sn te wa o wie oo Sk o oo R Wb e o6 e Approx. 1-2 turns open
Main Adjusting Needle .. ... ... ... i Approx. 1-5/8 — 1-7/8 turns open

COOLING SYSTEM:

Thermostat Opening TEMPEratUIre . . . . . . .. ittt e et e e e e m e e e e e e e m e e e oo 160°F.
Radiator Pressure Cap - . .. oottt i e i e 10 psi
ELECTRICAL SYSTEM:

TYDE Of SYSIOM = vu v v on o W ion B & 8 o0 e SIEIMGUENS W WS 5 WA W08 K% S0 WA A0e o 12-volt, negative ground
SPArK BlUGIGAD: wcam me iwpamias o o S5 oW e S8 90 GF 0 G0 G0 N S 0N W R SR R BB 08 R 0.025 inch
DIStrIDGEOT POINEIGAR o woi i v mo w5 s e S o spe sl o eiisss s S8 S s o s28 a0s 4 0.022 inch
Static ENGINe TIMING. = v v on srv o i v 60 i o sve 407 00 100 58 500 508 s i =i s 5is 4 1587608 Lt ome: wou m 10° BTDC
KAAXIMUM SPATK AOVANCE .« v oo vn v s 50 w0 w0 wiw w06 s s 200 50 s s s wee w o e v 30°BTDC @ 2200 rpm

S [
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DIESEL ENGINE

GENERAL INFORMATION:
Engine Modeland Type ... ..................... AD4.203 — four cylinder, four cycle, valve-in-head
BYORE omms 508 58 mnm s s se e s e s o o (RS AT, T e Tm mam mxe wam s A mir U 26 A6 o 3.6 inches
SIOKE S ... i st 18 G5 54 5 she wo ol 208 Sie e sur s S bs i s e T S, i, W, 5 5 inches
Piston DISRIACEMENE i . 64 . cosiiibiini st i st a% i an on os o o8 B B By i e 203.5 cubic inches
JComprossionBatlo . cqoopaie 7ohaw o8 45 o 08 55 o5 58 U5 00 58 Us 0 OB O U AR s vs va 66 e o 18.5to 1
Firing ©Ovder w: sr s o0 8 o6 1 5500 LSS iEesuetieviswa sea 5 o O OF 5% OB W S 0 5N R 0 B 1-3-4-2
Low ldle Speed: -

NManual SHuttle MOUBIS cx ws va e i s w66 50 S ass s e v 4 5 e o S R S e, 575-625 rpm

LEStANEBeVerSaMOABIE  ovvmwr vr cu i v e s s s 5 505 v S WE G SIER IR el 5_?5~625 rpm
Reted Enginie Spaad (EUILEOED) « v vo v o v s s i s s S 5 s wsss: st o i 2200 rpm
High Idle Speed (NO LOA) . .. . .\ oo e e e e e e e e e 2335-2385
Tappetl Setting (Intake and EXRAUSIY . . v v v e v s sis 5 s sn mipns svcemm s v mmwie e 0.010 inch "Hot"

0.012 inch “Cold"

ENGINE LUBRICATING SYSTEM:

Type of System . . .. e e Forced circulation
CLFIEE 53 35 4% 95 96 o 58, i, Lani o750 iS50 D pie s 40 b5 53 09 U6 i e Full flow — replaceable element
Normal Oll PraSSura & . v.om o5 o o v e o &8 & Ol s s al s s 25-60 psi at normal operating speeds
FUEL SYSTEM:

Recommended Type Fuel .. ...... ... . .. . .. . . .. . No. 1 Diesel Fuel for winter and

No. 2 Diesel Fuel for summer operation

Fuel Lift Operating Pressure . . ... . e e e e e e 5-8 psi
Injection Pump TIMING s s memien s des 5 65 o0 o8 50 v U5 5% 06 35 50 50 w3 Bhsn saen duae v 26° BTDC
Timing Letter on Rotor for Start of Injectionto No. 1 Cylinder .. ........................ Letter “B"

Nozzle Opening Pressure:

Used Injectors (more than 25 hrs. operation) . .. ... ...t iianne . 2500 psi
New Injectors or Old Injectors with New Springs . . ... .. e 2720 psi
COOLING SYSTEM:
Thermostat Opening Temperature . x . s o i 6 o il @ a0 308 50 55 55 50 e o 0o 40 40 4 168°-176°F.
Radiator PressureCap « .5 5«5 w5 s o5 s 3 s da wsainvedave Ve dieass S7.a P SR 5 S 10 psi
ELECTRICAL SYSTEM:
Type of System I T A A R 12-volt, negative ground

Printed in U.S.A. —d— MF 50 — GEN. INFO. & SPECS.
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TORQUES
(Bolt and Capscrew Tightening)

The torque charts under this heading may be used as a general guide when tightening fasteners
that do not have specitic tightening torque recommendations established.

Identification of the SAE Grade 5 and Grade 8 fasteners is as follows:
Grade 5

Bolt heads are marked with 3 radial dashes
120° apart to denote SAE Grade 5 fasteners. See below.

Grade 8

Bolt heads are marked with 6 radial dashes
60° apart to denote SAE Grade 8 fasteners. See below.

NOTE: Specific tightening torque recommendations are usually given where SAE Grade 8 fasteners
are used.

The diameter of the bolt body (not the head width) determines the nominal size of the bolt.

FOOT-POUNDS
Torque Values for SAE Gvade 5 and SAE Gvade 8 Bolts
Coarse and Fine Thread
SAE Grade 5 (> SAE Grade 8 QO
NOMINAL NON-RIGID RIGID NOMINAL NON-RIGID RIGID
SIZE JOINT** - JOINT*** SIZE JOINT** JOINT***
1/4" 5-6 8-10 1/4" 8-10 12-14
5/16" 10-12 15-18 5/16" 16-20 24-28
3/8" 19-22 30-35 3/8" 29-35 43-49
7/16" 33-38 50-55 7/16" 47-56 70-79
1/2" 47-53 76-85 1/2" 70-85 105-129
9/16" 65-73 115-125 9/16" 100-125 150-175
5/8" 100-125 155-170 5/8" 140-175 210-240
3/4" 175-200 270-300 3/4" 250-300 375-425
7/8" 260-310 400-450 7/8" 400-475 600-675
1 400-475 600-675 i 600-725 900-1025
1-1/8" 525-625 800-900 1-1/8" 850-1025 1275-1450
1-1/4" 750-900 1125-1275 1-1/4" 1225-1450 1825-2050
1-3/8" 1000-1200 1450-1650 1-3/8" 1600-1900 2400-2700
1-1/2" 1300-1550 1950-2200 1-1/2" 2100-2500 3150-3550

*NOTE: These torque values do not apply for SAE Grade 5 bolts used with weld nuts (or other low
strength nuts). See chart for mild steel fasteners below SAE Grade 5.

**NOTE: Tightening torques for non-rigid joints may be used when damage to the jointed members
of the assembly may occur (and specific torque recommendation has not been made). Use of thick

s
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and highly compressable gaskets, nonflat unmachined seating surfaces for the bolt head or nut, non-
flat or nonparallel joint faces are examples of conditions under which these torques may be used.

***NOTE: Tightening torques for rigid joints may be used when all of the following conditions exist
(and specitic torque recommendation has not been made):

1. Damage will not occur to the joined members of the assembly.

2. Itis desirable to use this higher clamping force to ensure tightness.

3. Fastener thread is not lubricated prior to assembly.

TORQUE VALUES FOR MILD STEEL
FASTENERS (BELOW SAE GRADE 5*)

Coarse and Fine Thread

Nq;%%AL FOOT-POUNDS TORQUE

1/4" 5-6

5/16" 10-12
3/8'" 18-21

7/16" 30-34
1/2" 45-52

9/16" 65-15

5/8" 90-105
3/4" 160-185

Printed in U.S.A.

*NOTE: These values may also be used
when low strength nuts (such as weld nuts,
jam nuts and slotted nuts) are used with SAE
Grade 5 fasteners.
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ENGINES (Gas and Diesel)

INDEX

REMOVING ENGINE FROM TRACTOR .........
INSTALLING ENGINE INTRACTOR ... .........
ADJUSTING THROTTLE LINKAGE . ............

Gasoline Engine Linkage Adjustments . .......
Diesel Engine Linkage Adjustments .. ... .....

REMOVING ENGINE FROM
TRACTOR

Engine removal procedures recommended
for tractors with a loader installed are slightly
different than the procedures recommended
when a loader is not installed. Engine removal
(disconnect) from the transmission will depend
upon whether the engine is a gasoline or diesel
model. It will also depend whether the trans-
mission is a Manual Shuttle or Instant Reverse.

If the tractor has a loader installed, remov-
ing the engine will involve disconnecting the
loader from the rear axle housing. Then lower-
ing the rear portion of the side frames to the
ground, while allowing the front of the side
frames to pivot on the tractor. The engine is then
disconnected from the front axle support and
rolled rearward (with transmission and center
housing as a unit) from the loacer. See Fig. 1.
The engine is then disconnected from the trans-
mission case.

Printed in U.S.A.

Fig. 1 — ENGINE, TRANSMISSION AND CENTER
HOUSING ROLLED AWAY AS A UNIT FROM LOADER —
GASOLINE ENGINE SHOWN

ENGINES (GAS & DIESEL)
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Fig. 2 — VIEW OF BATTERY AND RIGHT FRONT
HEADLAMP (Gas Engine)

1. Battery " ~" Pole 4. Tension Rod (Radiator)
2. Headlamp Wire 5. Engine Oil Filler Tube
3. Right-Hand Hood Side Panel 6. Hood Brace

If desired, and suitable equipment is avail-
able, the loader may be hoisted above the frac-
tor and secured in this position. Blocks are then
used under the loader side frames to maintain
their position and the side frames are then
unbolted from the front end of the tractor. When
using this method it will be necessary to dis-
connect the hydraulic lines to the loader pump.
The front axle support assembly is then dis-
connected from the engine and rolled forward
(out of the way). The engine may then be
disconnected from the transmission case and
rolled forward from tractor. If this methcd is
used it is unnecessary to remove a backhoe or
weight box from the tractor.

If a loader is not installed on the tractor,
removing the engine involves “splitting” the
front axle support from the engine and rolling
it forward (out of the way). The engine is then
disconnected from the transmission case.

Read All Procedures Carefully

1. If tractor has a backhoe, weight box (or
other equipment) attached, remove it. If a
loader is installed, place a sufficient amount of

Fig. 3 — STEERING LINES TO STEERING CYLINDERS

1. Tube Clamp 2. Tube — Valve to Left Turn Port
3. Tube — Valve to Right Turn Port

blocks under the bucket attaching points to block
the lift arms approximately 8 inches off the
floor and relieve system pressure.

2. Open tractor hood and disconnect battery.
Also disconnect headlight wire (along right-hand
side panel) from right headlamp. See Fig. 2.

3. Remove right-hand hood side panel from
tractor.

4. Loosen the clamps securing the hydro-
static steering lines to the hood’'s left side
panel. Make sure lines are free of clamps.

5. Disconnect the hood brace (from the
hood), and remove the hood and its left side
panel (as a unit) from the tractor.

6. Disconnect battery ‘“hot" lead from
starter and place this lead wire out of the way.

7. Disconnect and remove tension rod be-
tween the front of the fuel tank and the radiator.

8. Disconnect the steering lines from the
hoses to the cylinders. See Fig. 3. (Tag the
lines so they may be identified with their con-
necting hoses when reassembling the tractor.)
Loosen the clamp securing the tubes and make
sure these tubes will be free to move with the
engine (when it is separated from the front end).
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Fig. 4 — LOADER HYDRAULIC PUMP DISCONNECTED
FROM THE FRONT AXLE

9. Drain coolant from radiator.

10. Disconnect and remove the front section
of the exhaust pipe and the muffler (as a unit)
from the engine manifold.

11. Disconnect radiator hose from top of
radiator.

12. Remove oil filler tube and hose from
tractor.

13. Disconnect water pump hose from
radiator.

14. Remove the bolts securing fan blades
to engine and position fan behind radiator (out
of the way).

If tractor has a loader installed:

15. “Split” engine from the front axle sup-
port as follows:

a. Remove the loader hydraulic pump
mounting bolts (leave the hydraulic
lines connected to the pump) and pull
the pump forward, away from front axle,
See Fig. 4.

b. Unscrew the pump drive shaft from the
pulley adapter (left-hand threads). If a
suitable tool is not available to unscrew
drive shaft, remove the bolts securing

Printed in U.S A.

Fig. 5— LIFT CYLINDER HEAD-END HOSE RE-ROUTED
BENEATH TRANSMISSION CASE

1. Cross-Over Hose (to Left-Hand Lift Cylinder)
2. Loader Hydraulic Filter

the drive adapter to the crankshaft
pulley and push the drive adapter toward
the front axle (out of the way).

c. Remove the clamp securing the lift
cylinder, head-end crossover hose and
re-route this hose beneath the trans-
mission case. See Fig. 5.

d. If a loader/backhoe oil cooler is in-

Fig. 6 — REAR VIEW OF LOADER DETACHED FROM
REAR AXLE HOUSINGS

1. Spacers

ENGINES (GAS & DIESEL)
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Fig. 7 — INSTANT REVERSE TRANSMISSION CONTROL

LINKAGE

1. Capscrew
2. Bellcrank (Throttle and Transmission Control Linkage)
3. Transmission Control Arm

f.

stalled on the tractor, it will be neces-
sary to disconnect the hydraulic lines
from the oil cooler.

If an Instant Reverse Transmission
is installed, disconnect the hydraulic lines
from the cooler.

Remove the upper side frame mounting
bolts (one at each side) which secure
the side frames to the front casting.
Loosen the lower bolts (one at each
side).

Place jacks under loader side frames
(to hold them in position) and remaove
the bolts securing the side frames to
the rear axle housings. Slowly lower
the side frames to the floor. (The fen-
ders may be left on the rear axles by
using their mounting bolts to hold them.)
See Fig. 6.

NOTE: On tractors with Instant Reverse
Transmissions, it will be necessary to dis-
connect and remove the throttle and shift
control linkage from the transmission case
to prevent damage when the side frames
are fowered to the Hloor. See Fig. 7.

h. Block the front wheels to keep them

Fig. 8 — ENGINE AND FRONT AXLE SUPPORT
ATTACHING POINT (Gasoline Models)

1. Bolt (3 used on each side of engine)
2. Spacer Plate (one used on each side)

FRONT AXLE
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Fig. 10 — RIGHT-HAND VIEW OF GAS ENGINE
SEPARATED FROM FRONT AXLE SUPPORT

1. Wire to Fuel Tank Sending Unit
2. Air Inlet Tube
3. Oil Pressure Connection (Engine)

from slipping (forward or rearward).
Position a floor jack (of adequate ca-
pacity) under transmission case, just
behind engine. Use this jack to main-
tain alignment of engine to the front
axle support during the “split".

Remove the bolts that secure the engine
and front axle support to each other.
See Fig. 8.

. Check both sides of engine to make

sure it is free to roll rearward.

Roll engine (with transmission and cen-
ter housing as a unit) rearward slightly
and remove spacer plates (see Fig. 9).
Continue to roll engine rearward mak-
ing sure that transmission case and
engine clears the fitting on the loader
hydraulic filter. It will be necessary
to maneuver engine with the floor jack
to pilot it completely free of loader.
(See Fig. 1.) If tractor wheel tread is
at a narrow setting, it may be neces-

Printed in U.S.A,

Fig. 11 — RIGHT-HAND VIEW OF GAS ENGINE
SEPARATED FROM FRONT AXLE SUPPORT

1. Bellcrank (throttle control rod)
Throttle Control Rod

Governor Arm Assembly

Rod (governor to carburetor)
Electrical Wiring to Generator
Tachometer Cable

0 A

sary to pry in slightly on the loader side
frames to provide clearance between
the wheels and the frame mounting pads
when the unit is rolled apart.

NOTE: Use care when performing this
method of "splitting” the engine from the
front axle support to prevent damage to the
tractor or the loader.

If loader is not installed on tractor:

16. “Split” the front axle from the engine as
follows:

a. Place wedge blocks between the front
axle and its support to prevent the front
end from “tipping”’.

b. Support front axle assembly with a suit-
able stand (or jacks) to secure it in an
upright position when it is unbolted from
the engine.

NOTE: Front axle assembly must be sup-

e ENGINES (GAS & DIESEL)
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Fig. 12 — LEFT-HAND VIEW OF GAS ENGINE
SEPARATED FROM FRONT AXLE SUPPORT

1. Pressure Lines Between Power Steering
Pump and "Shuttle’” Valve
2. Sediment Bowl

Fig. 13 — LEFT-HAND VIEW OF GAS ENGINE
SEPARATED FROM FRONT AXLE SUPPORT

. Pressure Lines to Power Steering Cylinders
. Pressure Lines from Power Steering Pump
. Wire to Starter Switch (from coil)

. Heat Shield

. Starter Motor

o

1

2
3
4
5
6.

3. Starter Motar Temperature |ndicator Sending Unit

ported in a manner that will not allow it to 17. Separate the gasoline engine from the
“tip™ (fall) forward when it is separated transmission as follows: Refer to Figs. 10, 11,
from the engine. 12 and 13.

c. Position a floor jack (of adequate ca-
pacity) under transmission case, just
behind engine. Use this jack to main-
tain alignment of engine to front axle
support during the “split”,

d. Tractors with Instant Reverse Trans-
mission, disconnect the hydraulic lines
from the transmission oil cooler.

e. Remove the bolts securing both sides
of the engine to the front axle support.

f. Carefully separate front axle support
from engine (move it out of the way).
Remove spacers between engine and
front axle supports.

If gasoline engine is installed in tractor:

—6

Disconnect electrical wire from fuel
tank sending unit.

. Shut off fuel and disconnect fuel line at

sediment bowl.
Remove fuel tank.

Disconnect electrical wiring from starter
and remove starter motor.

Remove temperature indicator sending
unit from engine and pull it rearward,
free of heat shield. Also disconnect the
oil pressure line from right side of engine.

Remove air inlet tube and disconnect
the rear of the throttle control rod from
its bellcrank.
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Fig. 14 — RIGHT-HAND VIEW OF DIESEL ENGINE

1.
2.
3.
4.
5.

g. Remove heat shield.

Tachometer Cable

Fuel Line (to primary filter)
Fuel Line (tank to fuel pump)
Starter Solenoid

Wiring Harness (to generator)

h. Disconnect the tachometer cable, the
electrical wiring to the generator (or
alternator) and the choke cable (to the
carburetor).

i. Disconnect the hydraulic lines between
the power steering pump and the “shut-
tle” valve. If desired, all four lines (at
left side of engine) may be removed.

j.  Disconnect the electrical wire (between
coil and starter switch) from the ignition
coil.

k. Remove the rocker arm cover and attach
a suitable hoist to the engine. Allow the
hoist to support the weight of the engine
and carefully remove bolts and cap-
screws attaching engine to transmission
case.

NQOTE: If engine is being removed from the
Instant Reverse Transmission, insert guide
studs, approximately 5-1/2 inches long, into
transmission case at both sides of engine.
These guide studs should be installed be-
fore all of the capscrews (securing engine
and transmission) are removed. Damage to

Printed in U.S.A.
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Fig. 15 — LEFT-HAND VIEW OF DIESEL ENGINE

Fuel Line (leak-off, from injection nozzle line)
Fuel Line (secondary filter to injection pump)
Fuel Line {injection pump to secondary filter)

W -

the pump drive lugs on the torque converter
may occur, if guide studs are not used.
Also disconnect hydraulic lines between
transmission oil filter and transmission case.

I. Carefully separate engine from trans-
mission case. Remove clutch or torque
converter from engine flywheel.

It diesel engine is installed in tractor:

18. Separate the diesel engine from the
transmission case as follows: Refer to Figs.
14 and 15.

a. Disconnect electrical wire from fuel
tank sending unit. Remove temperature
indicator sending unit from left side of
engine block and the oil pressure line
from the right side of engine block.
(Pull both free of heat shield.)

b. Shut off fuel, disconnect fuel lines from
fuel tank and remove fuel tank from
tractor.

c. Disconnect the fuel lines between the

ENGINES (GAS & DIESEL!




MASSEY-FERGUSON

fuel pump and the primary filter and
between the injection pump and the sec-
ondary filter. Also disconnect the leak
off line between the secondary filter and
the injection nozzle line.

d. Disconnect the throttle rod (injection
pump control rod) from its actuating
lever at left side of engine.

e. Disconnect the electrical wiring from
the starter solenoid and remove the
starter (and solenoid as a unit).

f. Disconnect the electrical wiring from
the generator (or alternator).

g. Disconnect tachometer cable from rear
of engine.

h. Remove air inlet tube
manifold.

from engine

i. Pull all wires, cable and throttle linkage
free of heat shield and remove heat shield
from engine.

j. Disconnect the hydraulic lines between
the power steering pump and the “shut-
tle valve”. (If desired, all four lines may
be removed.)

k. Attach a suitable hoist to the engine.
Allow hoist to support the weight of the
engine and carefully remove bolts and
capscrews attaching engine to trans-
mission case.

NOTE: If engine is being removed from the
Instant Reverse Transmission insert guide
studs approximately 5-1/2 inches long into
transmission case at both sides of engine.
These guide studs should be installed before
all of the capscrews (securing engine to
transmission) are removed. Damage to the
pump drive lugs on the torque converter may
occur if guide studs are not used. Also dis-
connect hydraulic lines between transmis-
sion oil tilter and transmission case.

|. Carefully separate engine from trans-
mission case. Remove clutch or torque
converter from engine flywheel.

INSTALLING ENGINE INTO
TRACTOR

(Manual Shuttle Transmission)

A. Check that clutch is properly installed
on engine. Use clutch aligning tool MFN 753, to
insure that clutch will properly align with trans-
mission input shaft.

(Instant Reverse Transmission)

A. Check that torque converter is properly
installed on engine. Always use guide studs to
make certain that engine and transmission are
in perfect alignment.

NOTE: Guide studs approximately 5-1/2
inches long are to be inserted into trans-
mission case. Engine must then be piloted
carefully over studs or damage to the torque
converter pump drive lugs may occur.

B. Place the impeller hub drive lugs on the
torque converter in a horizontal position and
the drive lugs on the transmission pump in a
vertical position.

C. Mark one fin on the converter assembly
with grease or paint. This mark will be used
when aligning the splines on the input shaft.
As the engine is piloted over the guide studs, ro-
tate the converter back and forth (a maximum
of 3" in either direction) using the mark as a
reference point. This will align the splines during
reassembly.

1. After the appropriate preliminary steps
have been taken (procedures preceed-
ing this step), carefully position the
engine to the transmission case. Se-
cure the engine to the transmission
with its retaining capscrews.

NOTE: The engine must freely mate with
the transmission. Do not force the two units
together or damage may result.

2. Complete installation of the engine by
reinstalling the starter motor, heat
shield, air inlet tube, fuel tank, fuel
lines and hydraulic lines. Reconnect
the tachometer cable, electrical wiring
and throttle linkage. Reinstall tem-
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Hand Throttle Control Cable

Collar {cable lock)
Throttle Lever Shaft (cross shaft)

Fig. 16 — THROTTLE LINKAGE ADJUSTMENT — |. R. TRANS.

Rod — Throttle Linkage 10. Control Rod (foot pedal)
. Throttle Bellcrank 11. Transmission Control Arm
. Accelerator Rod 12. Selector Lever (transmission)

. Foot Pedals (directional control and throttle) 13. Throttle Control Rod
. Return Spring (pedal)
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perature indicator sending unit and
engine oil pressure line.

3. Assemble the engine and the front axle
support assembly, installing appro-
priate spacers, and reconnect the bat-
tery cables. Reinstall sheet metal. If
a loader was installed on the tractor,
complete attachment of loader,

NOTE: Check power steering pump reser-
voir before attempting to start the engine.
Maintain correct oil level while running en-
gine to "bleed” the hydrostatic power steer-
ing of entrapped air. Be sure that engine is
shut off when checking oil level. Operate
steering wheel in both directions to its
maximum travel and re-check pump reser-
voir oil level often.

(Instant Reverse Transmission)

Be sure to recheck the transmission oil
level after engine has been operated for a short
time. Also, check the hydraulic lines between

the transmission oil cooler, oil filter and trans-
mission case.

If diesel engine is installed:

It will be necessary to “air bleed” the fuel
system before attempting to start the engine.

ADJUSTING THROTTLE
LINKAGE

Refer to the appropriate sub-headings for
recommended throttle adjustment (and trans-
mission control adjustment for Instant Reverse
Transmissions) procedures.

Gasoline Engine Linkage Adjustments

1. Length adjustment of governor to car-
buretor control rod is as follows:

a. Adjust engine low idle to 450-500 rpm.
b. Shut off engine and disconnect the con-

trol rod, No. 4, Fig. 11, from governor
control lever.

CAUTION: Never start engine while
the throttle rod is disconnected

from the governor control lever.

c. Open governor control lever fully to
create tension on lever spring.

d. Adjust the control rod length (throttle fly
in carburetor fully open) until it is neces-
sary to move the rod back slightly (ap-
proximately 1/32") in order to connect
the control rod and governor control lever
with its clevis. Connect these two to-
gether and secure with cotter pin.

e. Lock control rod clevis with “jam’ nut.
Make sure that clevis pin fits freely in its
clevis and that the clevis end of rod does
not bind against control lever.

Instant Reverse transmission only —
see Fig. 16.

2. Adjust the foot throttle as follows:

a. Loosen the throttle stop bracket located
on the throttle lever shaft, No. 4.

b. Hold pedals, No. 8, in the fully “up”
position (bottoming against slots in
step plate) and place transmission se-
lector lever, No. 12, in “Neutral’.

c. Adjust the length of control rods, No. 10,
until it is necessary to move the rods
back approximately 3/32" to insert cle-
vis pin. Insert clevis pins and secure with
cotter pins.

d. Position the cross shaft levers to di-
mension A and secure into this position
with throttle control rod, No. 13. Adjust
the length of rod, No. 5, to dimension B.

e. With cross shaft levers in forward po-
sition, push hand throttle control cable,
No. 1, completely in and slide collar,
No. 3, against swivel, No. 2. Secure
collar in place with setscrew.

f. Secure linkage in place and start tractor.
(Securely block wheels to prevent trac-
tor movement.) Depress each foot pedal
down, one at a time, until transmission

—10—
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@ Diesel
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Dimension A

5-1/2" (approx.)

—
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/.\
Fig. 177 — THROTTLE LINKAGE ADJUSTMENT — M. S, TRANS.
1. Throttle Rod (linkage) — Gas Engine Connecting Point 3. Throttle Bellcrank 4. Throttle Rod (accelerator)
2. Throttle Rod (linkage) — Diesel Engine Connecting Point 5. Accelerator Pedal
engages. Check that transmission en- operating at 2300-2400 rpm and secure
gagement speed is between 575-675 ~ throttle stop bracket. After adjust-
rom. If engagement is abrupt (sudden), ments have been made, check that
readjust rod, No. 5, until smooth engage- 2300-2400 rpm can be obtained with foot
ment and proper engagement speed pedals fully depressed.
is obtained.
Manual Shuttle transmissions only — see
g. Pull out on hand throttle until engine is Fig. 17.
Printed in U.S.A. R ENGINES (GAS & DIESEL)
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w

. Adjust the foot throttle as follows:

Disconnect throttle rod, No. 4, and rod,
No. 1, from bellcrank, No. 3, and loosen
throttle stop bracket located on throttle
cross shaft.

Hold foot pedal in full “up” position and
adjust to dimension A. (Cross shaft
levers are to be in their forward position
and adjusted to dimension A in Fig. 16.)

Adjust rods, Nos. 4 and 1, so that the
front of slot in "L"-shaped bracket of
rod, No. 1, is in contact with clevis pin
on cross shaft lever. Connect rods, Nos.
4 and 1, to bellcrank, No. 3.

Hold cross shaft levers in forward posi-
tion and push hand throttle control cable,
No. 1, Fig. 16, completely inward. Slide
collar, No. 3, Fig. 16, against swivel,
No. 2, Fig. 16, and secure collar with
setscrew.

. Start engine and pull out on hand throt-

tle to run engine at 2300-2400 rpm then
secure throttle stop bracket in position.
After adjustments have been made,
check that 2300-2400 rpm can be ob-
tained with foot pedal fully depressed.

Diesel Engine Linkage Adjustments

1.

Adjust engine low idle to 575-625 rpm.

Instant Reverse Transmissions only — See

Fig. 16.

2. Adjust the foot throttle (pedals) as follows:

a. Loosen throttle stop bracket located on

b.

cross shaft No. 4.

Hold pedals, No. 8, in the fully “up” po-
sition (bottoming against slots in step
plate) and place transmission selector
lever, No. 12, in “Neutral”.

. Adjust the length of control rods, No. 10,

until it is necessary to move the rods
back approximately 3/32" to insert
clevis pin. Insert clevis pin and secure
with cotter pin.

d.

Position the cross shaft levers to dimen-
sion A, and secure into this position with
throttle rod connected to injector pump.
Adjust the length of rod, No. 5, to di-
mension B.

With cross shaft levers in forward posi-
tion, push hand throttle control cable,
No. 1, completely in and slide collar,
No. 3, against swivel, No. 2. Secure collar
in place with setscrew.

Secure linkage in place and start tractor,
(Securely block wheels to prevent trac-
tor movement.) Depress each foot
pedal, one at a time, until transmission
engages. Check that transmission en-
gagement speed is between 575-675
rpm. |f engagement is abrupt (sudden),
readjust rod, No. 5, until a smooth en-
gagement and proper engagement speed
is obtained.

Pull out on hand throttle until maximum
governed speed is obtained:

2335-2385 rpm

Secure throttle stop bracket. After ad-
justments have been made, check that
maximum governed rpm can also be
obtained with foot pedals fully depressed.

Manual Shuttle transmissions only — see

Fig. 17.
3.

a.

T o S

Adjust the foot throttle as follows:

Disconnect throttle rod, No. 4, and rod,
No 2, from bellcrank, No. 3, and loosen
throttle stop bracket located on throttle
cross shatft.

Hold foot pedal in full “up” position and
adjust to dimension A. (Cross shaft levers
are to be placed in their forward position
and adjusted to dimension A in Fig. 16.)

Adjust rods, Nos. 4 and 2, so that the
front of slot in “L"-shaped bracket of rod,
No. 2, is in contact with clevis pin on the
cross shaft lever. Connect rods, Nos. 4
and 2, to bellcrank, No. 3.

Hold cross shaft levers in forward position
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and push hand throttle cable, No. 1, Fig.
16, completely inward. Slide collar, No. 3,
Fig. 16, against swivel, No. 2. Secure
collar with setscrew.

e. Start engine and pull out on hand throttle
until the following maximum governed

Printed in U.S.A. - S

f.

speed is obtained:
2335-2385 rpm

Secure throttle stop bracket. After ad-
justments have been made, check that
maximum governed rpm can also be
obtained with foot throttle fully depressed.

ENGINES (GAS & DIESEL)
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GF-193 ENGINE SPECIFICATIONS

GENERAL DATA

BOTE! v on o o 58 0% o5 o0 00 00 S0e RGeS I £ SRR R e S S e 3-3/4 inches
BUWOKE: cosvmveanesor sn on s o 595 W6 55 90 5 4EEa S0 SRR A OO SR R 4-3/8 inches
Numberiof CYNNE6rs: « «x o s u s s s musumeg oo Wi e e e S M e e 4
Total Piston DIiSplacament . .o s vmam s v« i i Sy £ 1% v a0 5% 55 55 193 cu. inches
COMPrESSION REALI0 cowmmmmmmmmen sy s o av Be 03 o 68 5% 85 66 & 5900 o5 @8 09 B4 2e 5 B0 56 5% B g 7 to 1
F I OO vniemmns 5w am 0w s S5 ol it e 50 S W SURINTE Som A A A RS A i e R 1-3-4-2
Maximum Engine Horsepower — with All Std. Accessories ... ................... 63 @ 2200 rpm
Maximum Engine TOrQUE . . .. ...ttt e e 176 ft.-Ibs. @ 1200 rpm
Low Idle Speed . . ... ... ... e 450-500 rpm
Rated Engine Speed . . ... ... ... . 2200 rpm
Maximum Engine Speed (noload): ............. . ... 2400-2450 rpm

Compression Pressure with Engine Warm,
Spark Plugs Removed, Wide OpenThrottle . . .............. . ... . ...... (Approx.) 145-160 psi @
150 rpm cranking speed

Tappet Clearance (Hot):

R 1 R R R L 0.016 inch
EXBAUSE sommmmmvammmsm i on o9 60 0% 5% 5% 635 557 95 55 05 58 58 6 35 59 55 58 b v see s se an 0.018 inch
Approximate Weight — Less ACCESSOIIBS .. .. ...ttt i e 493 Ibs.

ENGINE OVERHAUL SPECIFICATIONS

Torque Tensions

Cylinder Head . .. .. ... .. 70-75 ft.-Ibs.
Connecting Rods . ... ... . . e 40-45 ft.-lbs.
Main Bearings . .. ... .. 85-95 ft.-Ibs.
Flywheel:

All Except Torque Converter Applications . . ... ... . . . @ 70-75 ft.-Ibs.

Torque Converter Applications . . ... ... 50-55 ft.-Ibs.
Bocker Arm SUPPOTIS couwy ss 5 v o8 5r o 48 608 500 508 158 55 5% 55 4 emmmtimmmvsetonsase e, s 35-40 ft.-Ibs.
L[] o T T Ty T 25-30 ft.-lbs.
CamsSHA NUT « i o s on s o s s s S s e e 1 D OEE B Fiai e me e s 125-130 ft.-lbs.
QULIPAM o iumsommmen sy o sm oo o a5 o0 008 8% 0% 0 5% 8% 25 0% e e iee . 12-16 ft.-Ibs.
CranksShatt PUNBY . . v vmmswsimiss s sy s amm s s w2 " WE SR HR VR O 140-150 ft.-Ibs,

Printed in U.S.A., e GF-193 ENGINE SPECS.
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Other Miscellaneous Torques (By Bolt Size — Diameter)

Diameter 1/4 Inch 5/16 Inch 3/8 Inch 7/16 Inch | 1/21Inch | 9/16 Inch
Gear Cover, 8-10 15-20 25-30 50-55 80-90 115-125
water pump
and misc. ac-
cessories and
brackets
Die-castings 6-8 10-15 20-25 35-40 50-55
Pistons
Piston Diameter (measured at right angles from piston pin hole)

Top of Skirt:
Earlv Codad TVRE -PISIONS & 5 o0 2 o 55 o0 wieis s S i s B av o e See Chart
Late Uncoded TYpe PISIONS :: iu s vemwin @i e s 25 ain o s 00 08 40 o a0 3.746-3.747 inches
Bottom of Skirt:
Early Coded TYDE PISTONS - vs o s v o i obbin o s i o8 e S e a0 S 8t i See Chart
Late Uncoded Type PISIONS « i covvmnmmimann iamamnidie &8 0 28 i it i 3.7475-3.7485 inches
Piston:Pin Bore DIAMeter .. c: cu wi v v eramssiimss som fm iesns wisioy v aomn s w0 1.1254-1.1256 inches
Cylinder Sleeve
VBB s o ims e e DR G 0 S0 B SEH G W B JEN NI ANY SER e U AR NSY NNY AN MBS A GR MO YH) W wa g Dry
Inside Diameter of Sleeve:
Early Coded Type SIBEVES . . . . ..ottt e e e See Chart
Late Uncoded Type Sleeves . ... .. e e e 3.750-3.751 inches
CvliindarBlock BOre: o i, o v o i S 06 i sasasadeniis e i 3.8745-3.8755 inches
Outside: Diameter of S16eVe: i : i oi i v &5 v 8 ¥ o e i o i e e s e e e B 4 3.873-3.874 inches

SleaveFit In BIoCk v smm an o i o5 o ot o5 T8 o va v o i 80 v e

Location of Sleeve Relative to

Top Faceof CylinderBlock . ....................

0.0005-0.0025 inch clearance

From 0.0015 inch below to 0.0025 inch above

Piston and Sleeve Dimensions — Early Coded Type Pistons

IDENTIFICATION LETTER

PISTON SKIRT DIAMETER

Bottom of Skirt

Top of Skirt

SLEEVE BORE DIAMETER

A-1

moom>r

3.7470t0 3.7475"
3.7475 to 3.7480"
3.7480 to 3.7485"
3.7485 to 3.7490"
3.7490 to 3.7495"
3.7495 to 3.7500"

3.7455 to 3.7460"
3.7460 to 3.7465"
3.7465 to 3.7470"
3.7470to0 3.7475"
3.7475 to 3.7480"
3.7480 to 3.7485”

3.7495 to 3.7500"
3.7500 to 3.75058"
3.7505t0 3.7510"
3.7510t0 3.7515"
3.7515t0 3.7520"
3.7520 to 3.7525"
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Piston Rings — Production Set
Ring Side Clearance:
Top:COMPEESSION RING. s emmm am s s on o o s i ¥ w8 @esiesmasms 0.002-0.0035 inch
Nos. 2 :and 3 Comprassion RINGS oeiwasam em o5 v e sm a5 08 se sneivsis i s 0.002-0.0035 inch
Bottom Oil Control RiNg . . . . ..o e Does not apply
Ring End Gap (all one-piece rings) .. ....... ... e 0.010-0.020 inch
Piston Pins
Pin Diameter (standard size) . ... ........ .. ... . e 1.1250-1.1252 inches
Clearance in ConnectingRod Bushing .. ... ... ... . ... ... ... ... .. ... 0.0001-0.0005 inch
Clearance In Piston RiNBore sswsmsnnmamieahaai s i 0% oF 05 59 85 Dol sieis 0.0002-0.0006 inch
Connecting Rods
Inside Bushing Diameter (finished) ....... ... .. . ... . . . . .. 1.1253-1.1255 inch
Conneciiig Rod BoMe DIAMBIET woum vn vv an av v a3 we e s o 06 06 @ 60 08 o8 19 & 2.1865-2.187 inch
Rod Bearing Inside Diameter (standard size) .......................... 2.0632-2.0642 inches
Crankplh JOuriial DISMBIBE o vo we oo s s smmm s e s S G e 2.0615-2.0625 inches
Bearing Clearance — NEW . .. .. ... .. e e e e 0.0007-0.0027 inch
Desirad Bearing CISRIaIGE . wu s ne sy v v sos 5 €8 sl s s mrsesiies s5 a5 i oy S 0 e 0.0015 inch
Maximum Bearing ClearanCe . . .. . ... ..t 0.0037 inch
Rod Side-Play . . ... .. 0.006-0.010 inch
Crankshaft and Main Bearings
Cylinder Block BOre . ... ... ... .. 2.5615-2.5622 inches
Main Bearing Inside Diameter .. ... .. ... .. ... . . . . 2.3755-2.3765 inches
Main Bearing Journal Diameter . . ... ... ... 2.374-2.375 inches
Main Bearing Clearance — NeW .. . ... it it e e 0.0005-0.0027 inch
Desired Main Bearing Clearance .. ............. .. i .. 0.0015 inch
MaXInTum MEIH BEaring Clearante cusnneminesemams o @es 3% 805 5igsss i s 0.0037 inch
Crankshaft End-Play and How Controlled . . .......... .. ... ... ... ... ... ... 0.004-0.008 inch
by center main bearing
Crankpin Journal Diameter . ........... ... i e 2.0615-2.0625 inches
Radil on Crankplng antd MAINS s os vn s an s wr s o smemser s e aie i e e s e s 5 3/32 inch
Printed in U.S.A. S GF-193 ENGINE SPECS,
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Valves
Valve Tappet Clearance (Hot):
INtaKE . . e e 0.016 inch
EXNaUSt .« 0.018 inch
Valve Head Diameter:
IntaKe . . e e 1.323-1.333 inches
EX N aUSt . . e e e e e e 1.198-1.208 inches
Valve Stem Diameter:
Intake Valves:
Pigmeter —= NBW: s & o ms  a e Tes S N RS S Ees o W 50 5 0.3406-0.3414 inch
Desired Stem CIOATANTE v v oo 5w v5 w8 905 o #4357 36 506 0 05 508 aie ala s a0a0a dh s elie B61a 0.0015 inch
Wear Limits — Maximum Clearance . .. ... ... ... ... e e 0.0049 inch
Exhaust Valves:
DHAMEter —NBW v avimunn gum a3 47 a5 0% iw o% o6 0% 5% B B e e 0.3382-0.339 inch
Desired Stem ClearanCe . wamiens s o0 08 & o 56 64 605 o0 Asseessen wam snrn 0.004 inch
Wear Limits — Maximum Clearance . ... ..... ... . ... e 0.0073 inch
Valve Face Angle:
1] == 30°
EXaUSt o e e 44°
Valve Lift:
1 =1 0.383 inch
EXNAUST . . . e e e e 0.376 inch
Valve Seats
Valve Seat Angles: )
INYAKR 4 o e o ais ol a0 0 005 B B T e S S T o T B W e O 0 30°
EXREUSE oo oo o mr o 0s i o 55 o0 D o crbniim S T e AT S e R GRSl B 2 45°
Seat Contact Width . . . . .o 1/16 to 3/32 inch
Maxirfiuim SBat RUASOUE «ovcnmmn ammis s s o o a5 05 o 55 6% 65 06 90 @R i s we soe o 0 4 0.002 inch
Production Exhaust Seat Inserts: *
Outside Diameter of Insert . . ... ... . . e 1.3475-1.3485 inches
Inside Diameter of Counterbore ... ... .. ... ... i 1.3435-1.3445 inches
Press Fit . . . e e e e 0.003-0.005 inch

*When the 0.010 inch oversize service replacement insert is used, the dimensions of
the insert and counterbore increase proportionately.

R N DO TN e T W (R




MASSEY-FERGUSON
Valve Guides
Location in Cylinder Head .. ... ... . . .. .. . ., 1/16 inch below rocker
cover gasket surface
Inside Diameter . . . . ... 0.3420-0.3435 inch
Clearance Limits — Production:
INTAKE: 5 o i 570 50 6 50 5 0 e s b mmaia e sen o sie e s as s e 0.0006-0.0029 inch
EXHAUSE saur i i el n el 58 50 05 15 605 08 50 55 10 55 Vs b mme s s et it 0.003-0.0053 inch
Valve Springs
Erog Lengih « vevmrommmmmmonans s o o oF o6 o8 05 0% W0 9E G808 5 O DRRTRIEIGS Approx. 2-5/64 inch
Spring. Langth Valve CIGSEE: .ovus ov v ws i s s oy o o o 68 ok 00 oiisiin i o st m s 1-21/32 inch
Spring Pressure @ 1-21/32 Length . .. ... ... . 41-47 |bs.
Spring Length Valve Open . . ... ... 1-7/32 inch
Spring Pressure @ 1-7/32Length .. .. ... 103-110 Ibs.
Valve Lifters
SR = gl I =[] (] e A 0.5615-0.5620 inch
Valve Lifter BoreinHead orBlock . ... .. . . . . . . .. 0.5625-0.5635 inch
Clearance Limits — New Production .. .............. ..., 0.0005-0.002 inch
Maximum Clearance . . ... ... . . . 0.003 inch
Rocker Arm Shaft Assembly
Diraction 6f Qil Holes I SHEFt cmrvsssivaas veas o w5 a% 07 50 50 seims s sl Toward push rods
Rocker Avim Shaft DIEmMetor ..o smwmmmmam sams md o 08 60 55 wdis e et 0.9671-0.9677 inch
Inside Bushing DIametar ... .o s vw cm iw s v e v i i s s s de sgvian v g 0.9687-0.9692 inch
Bushing CloaraiiGel . emems as s o o s o5 w0 G0 wie ©5 G o 55 6% 005 5088 EEE 0 0.001-0.0021 inch

Valve Timing (Crankshaft Degrees)

Intake Valve Closed . . ........ ... e,

Exhaust Valve Closes . . . . .. .. . ...

Intake Valve Opens . . . ... ... .

Exhaust Valve Opens . . ... ... e

....... 0°T.D.C.
....35°A.B.D.C.
....40°B.B.D.C.

...... -0 T.D.C.

Timing Gears

TIMIAGGBEE BECKIESH' - v o0 g i o e e T e el e 50 548 wen

0.001-0.002 inch

Printed in U.S.A. — 5
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Camshaft
ERU-PIEY oo emaman o om o e an o o6 505 w0 05 SIn s &5 o5 o ©5 0 08 9% 0 ae N i 0.003-0.007 inch
CEm. Lt (Intakeand BRINEUSY) » oo va vn o so s cmwsmemene s on fw w0 S o S8 B W8 O S B6 56 W 0.2768 inch
Bearing Diameters:
Front Camshaft Support:
Journal Diameter . ... ... . e 0.9965-0.997 inch
Bushing Inside Diameter . ... ... ... ... e 0.9995-1.000 inch
Clearance Limits . ... .. .. .. e e 0.0025-0.0035 inch
No. 1 Camshaft Bearing (front):
Journal Diameter .. ... ... e e 1.808-1.809 inches
Bushing tnside Diameter cu.i is vx o 0 8 s i 06 Sesimiinmim v et tiniie 1.812-1.8125 inches
Clearance LIMItS couvenenaeas o0 6% 68 55 58 53 5% 30 Sevie s s e 0.003-0.0045 inch
Block Bare DIameter covemwus in o5 03 68 af &6 00 00 5 ma b e sets e S 1.9365-1.9375 inches
No. 2 Camshaft Bearing:
Journal DIAMeer .ovwuna e ws o o sos 0 v o e i iy s e 1.7455-1.7465 inch
Block Bare DIAMEeLer .. s vu v o as ax 6n 85 v 66 asesvsis s s an i e e wi s 1.749-1.750 inches
Clearance Limits o o vosasummiss v @wn wi &5 % 959 ¥ 98 a6 0.0025-0.0045 inches
No. 3 Camshaft Bearing:
JOUrNal BDHaMeSr convean v sn oo o5 v 00 6% 05 Wi 908 ORI IR R R 1.683-1.684 inches
Block BOre DIBMBLBY wu o o am v s i v o 60 oo s e s i 58 iw i v 3 1.6865-1.6875 inches
Clearante LIS . oo v o sn o i omaresn sesmsnd o6 on K 0 68 5 s 0 B 0.0025-0.0045 inch
Maximum Wear of Camshaft Journal Diameters . ..... .. ... ... . ... 0.001 inch under
minimum diameter
Maximum Bearing ClearanCe . ... . ... ... e 0.006 inch
FUEL SYSTEM SPECIFICATIONS
Fuel '
Minimiim Octane Rating . oy «p vovm v s e @@ 6 on i % w8 5% 08 % B 08 O OF Ve s S 0T e 82
Carburetor
Make Snd Model NG VISEE s i misem siie &5 o5 0 € Sesm 5 a5y s oW Marvel-Schebler TSX-856
Adjustment Screws:
ldle MIXtEEE NEBAIE: (o 1o o e mm mi s o s o oy s smsEviSETAT S s Approx. 1 to 2 turns open
Main Adjusting Needle .. ..... ... ..., Approx. 1-5/8 to 1-7/8 turns open
Float Level . ... ... e 1/4 inch from top of float to gasket surface
Engine Speeds: :
Low:ldleSpeed . ... .. .o oo e e s a0 50 S 58 w0 0E B BN PEE TR R T e 450-500 rpm
Maximum Engine Speed (no load) .. ..... ... i 2400-2450 rpm
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MASSEY-FERGUSON

LUBRICATION SYSTEM SPECIFICATIONS

TYPBIOT BN & o o vs o o v sriscwsmmessewng a0 AP| Service Class “MS" (heavy-duty, high detergent)
Viscosity:
BBONVELDITEL & son s spmnsrs v o e RS 0 e s o e o oA e S A SAE 30
Fromii822 F t0:80° B o e e mm s s me smeoon s v i 65w s 50 60 v a6 W S e s S SAE 30
Eram 387 B AOBPREE, & no s v s s e e S s S s G0 e S 0V A 5 S SAE 20W
From -10° F. t0 +10% F. oo e e SAE 5 w/20 or SAE 10W
Crankcase Capacity:
Without Filter Change . ... ... . 5 U.S. quarts
With Filter Change ... ... ... e 6 U.S. quarts
Recommended Oil Ghange lnterval s ouveins smms s iy s i T 5 e 5 s b b i T4 100 hrs.
Type of Filter and Change Interval ... ........................ By-pass type — change element
every other oil change (200 hrs.)
Narmal Operating Pressure « v evvsvismmnbm i e yesn vedey a8 o5 54 20-30 psi at 1800 rpm
Minimum Ol PresSSUNe cuasvan i ig v o 5 o 0% 6 500 55 o0 o0 65 0% 35 9% 505 9% o o 4 7 psi at 450 rpm
Raliaf Valve SEtING «ciwusmm vy on vn on v 5n op v 0k 6 06 9 o 55 W6 55 W6 50 506 6 00 13 W% 5% 5 ae 6 30 psi
BacKIESh ARE0Il Punmip Qa8 vawmsssanesemrmn sy oa d 59 0% 99 59 53 5% v 35 55 o 0.004-0.008 inch

COOLING SYSTEM SPECIFICATIONS

Radiator Pressure Cap . . ... ... 10 psi
Fan Belt Deflection ... ... ... .. ... .. 1/2-3/4 inch
Thermostat Opening TEMPErature . . .. ...ttt e e e 160° F.
Water Pump Impeller Location ...................... 1-3/16 inches from rear face of impeller

y to machined face of water pump support
Water Pump Pulley Location ... ............ ... ... ... 1/4 inch from front end of pulley

to front end of water pump shaft

Printed in U.S.A. —_— GF-193 ENGINE SPECS




MASSEY-FERGUSON

ELECTRICAL SYSTEM SPECIFICATIONS

Battery

Make and Part No. Used .. ...... ... ... ... ... . ... ... ... ..... Massey-Ferguson 832 709 M2
MBIESE 5 S5 ndiniis 58 55 the mim s e e aor U8 s fes T PN AN MRS NEL S8 MRS R e e e 12
AMP. Hrs, @ 20-Hr. RAtE .. .o i ittt e e et e e e e e e e e e 95
Numbar o Plates Per Gell 5.0 05008 08 0555 i3 68 s w0 s 50 28 s somsmsssm e g e g 17
Battery ‘Ground & s s s 9% 63 5 i b e e b, S b she b6 Bl b B B O O 2 Negative
Spark Plugs

ST, avmvomsrinincs oot A T T ) o A ST Ml O AR B RN A R i 18 mm

Normal Heat Range:

ME Part NO. . e 1027896 M91

ChaAMIPION L o e e D-16

AUBO-Lite . o e e e BT-8

A e C-85
L o 0.025 inch
TOFOUE 55 55 55 s 50 00 59 i S50 50 506 66 On 05 50 50 159 ses Sonpia 58 95 s wr sin sws oo som md B8 B0 32-38 ft.-Ibs.
Distributor
Make and Model No. Used:

Engines Prior to Serial NO. 1326 . . . . .. ... ... e Delco-Remy 1112583

Engines Serial No. 1326 and Up (aluminum body) .................... Delco-Remy 1112644
TYDE OFIAAVATICE 1 o oo wie i i s son e sieosmmm s e s s s e e o B s A e e Centrifugal
Direction of Rotation (viewing driveend) . ... ... ... . . . . . . ... Clockwise
PoiNt Gap . ... . e 0.018-0.024 inch; set at 0.022 inch
DWWl ARGl . e e e e e 31°-34°
Point Spring Tension (behind contact) . .. ... . ... . . . i 19-23 ozs.
Drive Shaft End-play . .. ... ... e 0.002-0.010 inch
Ignition Timing (crankshaft degrees and rpm):

InitialSeINg 2. o6 s 50 i 2am R dhain s R R A A AL S B TR S e 10°BTDC

Desired Selling vomimmiaimial (8 oF 0 05 52 0% 0 59 59 o 0% 09 o e & s Adjust to provide 30° BTDC

@ 2200 engine rpm

Distributor Advance Data (distributor degrees and rpm):

Start of Advance: :
DEOIBPM i son s v 500w i s e s e o R R B e A PSR 8 BT 0-1°
Intermediate Advance:
Q00 RPM . o e e e o s s B N NG e S S0e B 1°-3°
T00 RBPM geo.7°
Maximum Advance:
1000 RPM e e e e e e e 9°-11°
— 8




MASSEY-FERGUSON
Coil
Make and Model No. Used ............ .. .. . . . . . i, Delco-Remy 1115071
VOIS om0 e 20 05 U te za s me s s 0 5o see ane 3 me s woe iy fhn G sin min M S SO RERORE 12
Primary Resistance @ 75° F. . ... ... . . i e 3.2-4 ohms
Secondary RESIStANCE @ T8 F. .. .. it ot ih it v s e as i 5 e s emeiniemis o eiee oe e 6500-9500 ohms
Starter Motor
Make and Model No. Used .. ......... ... n.. Delco-Remy 1107329 or 1108324
DR-1107226 Starter Motor:
Botation (Viewhg deiVeang) .. oo wo s o s sosmer ssmmren: o5 5 6s o 95 08 o8 9 05 65 G 6 Clockwise
Minimum Brush Tension (0z.) .. ... ... 35
No. Load Test:
VOIS L 10.3
MaX. AMIPS .. e 75
Min. RPM e 6900
Lock Test:
ATDE. G55 55 55 75 U3 il sm e ms mue oo e 50 45 sbomsss miiscmmus A S S S ke €N e i mEA Sie e s s s 435
Min. Torque (ft.-1bs.) .. ... 10.5
APPPOX. MOMS: & i 00 050 55 25 55 50 500 500 5iame i bn bososs snssnien, s sis sen sum s ous atie e ois v e we st s 5.8
DR-1107329 Starter Motor:
Rotation (Viewing driveiénd) wewsvmmimssisbiniareln@es 5 2 81 U 555055 5 e e . Clockwise
Min; Brush: TENSION (D) «: ov ve on v o5 20 o3 55 o 55 00 bl 405 65 55 06 83 35 55 55 5% 08 ohe vn ves oon 35
PINION. CIOETERCE. & cv wn s an con o 50 s et 0 95 0 5 5% 006 b SOaTe s are 208 0% B9 o0 2% 0.010-0.140 inch
No. Load Test:
VOIS v amm s o amm o oo o woe w00 W B30 W6 W06 ot D WA EUER B R O B S BN W4 0B 0F 5E SR BW 59 a6 10.6
Min. amps. ... ... S R R e R SR Y R R B SUh B S I 49 (includes solenoid)
MM BIMIDS: 16 o v ommm eSS A AR B0% B S S 76 (includes solenoid)
MR, BPM  oooncmmomamememarimos o 0% w5 o a5 65 o o 6% 5 o s e e G S 6200
MBRLIRBM) e son v o om0 o i e e s 0 B RIS RRTE, Y W 5 W 0 G o 0N M S0 o 54 M0 9400
Resistance Test:
VOMST oo wn ow x 59 05 W06 95 S 25 006 66 00 U0 095 B0 S0 5000 B8 57 5 e s e cr e simcan 4.3
M, AMPS.: wommmamnmomaemms o 67 88 85 50 00 08 08 55 35 15 6 05 55 55 55 G5 50 00 we eee v se e o 270
MaXi BMESE. o on or v s e w0 o 08 B RTINS TS B P 5 5 e sromee 310
DR-1108324 Starter Motor:
Rotatian (Viewing deiveBNg) & . cw s wn o o o an 0s o 5% 55 95 08 65 08 5% 05 S8 5 05 63 50 3 Clockwise
Minimumm Brush Tension (0Z.) & e we e mn o s s o o wiesieiss 2% o &6 smedie 8 95 25 25 50 0% 58 o 35
Pinion Clearance . ... ........ ... ..t 0.010-0.140 inch
No. Load Test:
VOIS L 10.6
Min. AMPS. e e 49 (mcludes solenoid)
Max. AMPS. ... 87 (includes solenoid)
MR BPM 60 00070 0508 5 20 i wir e vin mie o sis s som se acx site Su et e S5 s s be s s E s s 6200
Max. RPM ... A 10700
Resistance Test
VOIS - o on v o s 3 88 00 SRS 0 T 55 50,5750, 6 Sharmsen mremasnnacane s s s v wicliais e wis o se. o s 4.3
IR ATERS. cowvs sin ss om0 5 08 00 60 05 955 B8 555 50 ik %8 s sos oe 208 -8mtn somiere 1om s wim f0n 1m et e 290
M. AMPE:: = on w5 55 53 15 s s ome mon e one e s 425
Printed in U.S.A. 9 GF-193 ENGINE SPECS.




MASSEY-FERGUSON
Regulator
Make and Model No. Used . ... ... ... ... . e Delco-Remy 1100735
DR-1100735 (Alternator):
CIFCUHE wrwiwnzram iy L8 56 o0 HR 05 29 0% 3 00 50 08 OF U5 o3 56 Vel s s e e e e B
Field Current (80°F.):
AP S v oo Soasy o £ 97 08 69 00 40 05 U5 0 05O IR B0 DO e nmnmis ST peeea 2.2-2.6
L o | £ e T I T T T T P T T T 12
Cold Output at Specified Voltage:
SPECIHOH VOIS oo s am o @5 s o S5 50 S0 8 6 W TT8 ST WENTEA bR R A SR 14
AMIDE.. i cwiomas mr s e AT S K SR N G A G B G N S e R R R e R 21
AREEOR BPNL. s o s sor s s s o0sm s s e e GRS B B B D S ST e KDY A S WNe g § 2000
I DS, L e e e 30
APPrOX. RPM e 5000
Rated Hot OutpuUt . . . . .. e e 32 amps.
Make and Mogal No. LSEE ..o onmsre ssme i 65 a5 an 605 o 85 6% 8 Delco-Remy 1119513
DR-1119513 Regulator:
Circuit ........ e B
Polarity . . e e e e e e Negative
Field Relay:
BULTEBD 5 e 5n rie s 1in 5s momimonsobis e s st s e ser sie Ton Bt pin B exe mon v sen st s 0.015 inch
Point Opening = oo o0 v s 3 w0 55 50 50 ¥ 95 050 0 LT R e R 0.030 inch
Closing VYoltage Range s 15 09 o8 5% 55 00 5% 00 5 00 0 06 58 & 00 B 35 SRS ina ey 3.8-7.2
Voltage Regulator:
AL Q8D svmvesver P Rrivaess W5 55 05 o 0y 65 0 08 BE VR R 0 P A I 0 6R DR R R e A *
Paint QPENING. & oo s ow v wr o 5 05 a0 09 03 505 0909 T s S0 e S e 0.014 inch
Voltage! «x cn s en wn s va s sy e die e AT See Temperature-Voltage Chart*”

Temperature — Voltage Chart

Regulator Ambient
Temperature (Degrees 65 85 105 125 145 165 185
Fahrenheit)
13.9 13.8 13.7 13.5 13.4 13.2 13.1
Voltage Setting to to to to to to to
15 14.8 14.6 14.4 14.2 14 13.9

Adjust Air Gap only when necessary to obtain specified difference between voltage settings of
upper and lower contacts. After Bench Repair Only; set air gap to approximately 0.067 inch;
then, make final air gap adjustment.

** Qperation on lower contacts must be 0.05-0.4 volt lower than on upper contacts.

— 10—




GASOLINE ENGINE TROUBLE CHART

PROBLEM SEE POSSIBLE CAUSE
A. Engine does not develop full power ........cccvvvvn... 1,2,3,4,5,6,7,8,9,10
B, Engine runs rough .......cciiiiiieninenrrnnnonnnneas 4,5,6,8,11,12,13,14
C. Engine misfiresunder load .......... .0 it rennas 8,13,15,16,17,18
D. Engine starts but fails to keep running ..........cc0vuuee.. 16, 18,19, 20
E. Engine cranks but willnot start ........................ 3,18,19,21, 22,23
F. Engine misfires on acceleration .............0vviiiviiiinan 3,4,6,8,11

10,

1

12,

13.

14.

15,

16.

17,

PRINTED IN U.5.A.

POSSIBLE CAUSES OF
GASOLINE ENGINE MALFUNCTIONS

Clogged air cleaner. Clean.

. Governor linkage improperly adjusted. Adjust.

Loose or faulty ignition wiring. Check connections or replace wiring.

Ignition improperly timed. Time ignition.

High compression pressure. Clean carbon from combustion chamber.

Low compression pressure. Replace rings, rebore cylinders or grind valves.
Incorrect valve clearance. Adjust.

Dirty or improperly adjusted carburetor. Clean and adjust,

Blown cylinder head gasket. Replace.
Restriction in exhaust system. Service
Spark plugs fouled. Clean.

Faulty breaker points. Replace.
Valves sticking., Service.

Improper valve timing. Adjust.

Faulty distributor. Service.

Faulty coil. Replace.

Dirty fuel sediment bowl. Clean.

D&A 2—-AG4.212

TROUBLE SHOOTING -




18.
19.
20.
21.
22.

23.

POSSIBLE CAUSES OF GASOLINE ENGINE MALFUNCTIONS (Continued)

Water in fuel. Drain and refill.

Obstructed fuel line. Clean.

Faulty condenser. Replace.

Flooded engine. Push choke in and open hand throttle. Crank engine.
Vapor lock. Hold hand throttle open and crank engine.

Motor oil too heavy. Drain and refill with recommended grade and weight.




MASSEY-FERGUSON

AD4.203 ENGINE - SPECIFICATIONS

GENERAL

BOTE st i eS| COA T B R 1 T S W) WS A T e S A R AT 3 61‘
SHHORET 0 reiavermsnn e s e b T T e A LB o i T ana A el S R Ao e S TR R 5

MUMMbBEE O YIRS s cmumamns i st s ey S vy (e C AT Vs s i A ... 4
Piston Displacement &y ciiivi s i wiiasiin S8 aileiis s e (il S i i ieim e 203.5 cu. inches
Compression Ratio .. c.uvyvvmmns ivmemeeees oianmessans toesseeesns ioassnps s setseoeossio 18501
BIrINg Order v v s i ass o e s SR = iy s v S v, s SR SRR IR I R 1-3-4-2
1L RO PP O SPPHNE PR ol et A il e T25-775
Bated Bnpine SPEed oo sommsmmnt o s imism s sy, s i s oaiesvis Sy sis i s 2000 rpm
High:Idle (no load) oi.iassnasie fovaiidous ismsiis il CRimuaii s §30aisivg s s e 2225-2275
THPPEL SEUHNP, cicivem simwess siaiesins sivrmmsis b §180w i 6 et S S oA TSmO 010" hot;

.012" cold

TORQUE TENSIONS (In Ft.-Lbs.)

6 1714 o 5 LT P PPN O COMP SO S y FUIR e By i 55—-60
COonnectinE ROAS oo s s s i s i Sosm i i i e i Mo e TR § i R T 0 e i b w4y 40-45
Main BEAPINES . .. oivnsimsii s mitinik b Adlss o b d s 400 e g o e s SN R SR SRR Y 110—-115
Flywheel:

All Except Torque ConVerter TYDE s eias dui v ipi e S el S @b ssin s anna v 74—80

Torque Converter Type . ............... e e e e e e e e e 76—85
TAler Gear HUD ocvimw s siniie i Samamiasios sos & s wilh siieed s RResmami e S e 50
Injectar Hold-Down NUES: ... «ccmmormidison e vlie on, vada diaess vy o niine v sodeiEea G geis 10—12
Injectin NOZZIG CATiINITE: oo s emmmommieain s e veie S 003 o 0 58S A0 00148 e T e S 50
Ol Pump Cover CapsereWs: «ur o < aiidi el baleal@ms it Sidaniaie O3 Diiann aniis oy eiiairail Suseeissngs 18
Rocker Shaft SUpPPOIt . .. .. e e 21-24
Intalée Manifold : couscssmmemmn iyt Susmemin i § e o T 6-9
Exhaust Manifold .......... ... ... .. . i, S D o e e e e e e s BT IS 21-24
INJECHON PP GBAT. civarrii snow sormmsis s {om v s s s 60 e /s 5606 008 40 00 im0 T WAL e WA PSR i BT S 12-15
Cranlcshaft Pulley: ¢, i ivs s sndavds SRRV ioaaes s v i snane o andsiseig vy 140—-150
SY PAT 00t o o R S SR L ST PR AV o B P T i MY AR 19-21

PISTONS

Top SkirtDiamieter: s oumimme i s S s e e e O e 3.5919-3.5929”
Bottom SKirt Diameter .. ... ... e e 3.5955-3.5965"
Fiston:Pin Bore: Diameter - uoceins sevmummdamaninsiss o SovEimdi £ i SeeE St Fic soisioes 1.24975-1.250”

CYLINDER LINERS

Inside Diameter of Liner . ... . . e e e e e e 3.6005-3.603"
CyHnder BIGoK BOTE s cammanin o iess (008003 Saasate s S s S0 s sonislva i i i St 3.6875—-3.6885"
Outside Diameter of Liner:
SBIVICE LIMeT . . o 3.6875-3.6885"
Production: BiAey e sswnrims aws o nmsiaion s e s e i e s o s s s . 3.6895-3.6905"

Location of Liner Flange ... ... .. ... 0ottt e e Flush to .004” below

top face of block

PISTON PINS
Pin DIRIMBLEE.. il 2500 it s v piaieln b b e orm, S804 A 2B 08 A8 1.24975-1.250"
Cledrance in Connecting Rod BUshing ... ccwmsoss s smmas e e s w4 s s s .0005—.00175"

Clearance in PiStoh Pint BoOre i oo i vidiss s i s i o s i s o 5 i ©ree s aeotineoaramee Minus .00025 to

plus .00025”

Printed in U.S.A.
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MASSEY-FERGUSON
PISTON RINGS
Ring Side Clearance (one-piece rings):
Compression RINES . ..ot e .0019—-.0039"
Ol BINGES: oammm wump e subim sosseassn Gy snms sRm s (i osmimnimiges i .002—.004"
Ring End Gap {ong:piecs:rings) ovd a0 5iimiig os it mslh s e s sl bt ot imene ssenminsmamis s sassrempmie. 170 .011-.016"
CONNECTING RODS
Inside Bushing'Diameter (MniSRed) oun sowmens svsmaammmns s e s fis s e i 1.2505-1.2515"
Connecting Rod Bore Diameter (bearingend) ............ .. ittt 2.3950-2.3955"
Rod Beatini Inside Diameter (Standard)l  ouummmnn s s omi s Ca e g sy s 2.2515-2.2525”
Bearing Clearance’ v vlvsemie i ey S0y saymyin sss o o8 aimva i s whiaies o | .0025—.004"
Rod Side Play .. ..o e .0095—-.0148”
CRANKSHAFT AND MAIN BEARINGS
Craniepin JOurnal DIamBtel vusweosonn sorGems i Srmmn s e S S R AT 2.2485-2.249”
Main Bearing Journal Diameter .. ... ... ... ...t 2.7485-2,749"
BearinP CISATANTE: iomswsariis s omiaes o e 5 e v e s i a0 e 6 5 s s SR e .003—.005"
Cranlshalt Bnd Blay: v e s e v S0 i 50 % ot b o i e B S0 .002—.014"
VALVES
Valve Head Diameter:
INEAKE: ooy s v st s Sl B B R D SRS A SRR R 1.532—-1.536"
EXhaUst . e 1.313—-1.317”
2 0 B - ) R I O g e 311-.312"
Stern‘Clearance Limils: sosaui Sovdii o i himins oies e mvina s b s samiladi & .002—.0045"
BACE ANRIE .ocovunr commmmmomiinnn poemmst S s amraFms Fe A S e Ay S s S T SR 45°
Mimimune MArgin s aiisteis Seemibisyesiiiaiing Cv@nmiysy e S einiieens ivaees 1/32”
Tappet SEttINE . . . oot e e e e e e .010” hot;

012" cold
Valve Head Clearance Below Cylinder Head Face:

PROAUCHDN s convmossmnmn wamuisiie arm s SSrms §os s bt wosmisi s Suas Smbeis s 073" maximum
DELYICE S5dh S R SR e T R S T s G memmm s i 084" maximum
VALVE SEAT
Seat Angle:
Production susis i e i S e S T T S S e B R e i e 46°
STVICE & . o ettt e e e 45°
Séat ContactWidth: o covimmmm st 3 o e F o s v T B e e e T N N e 1/16-3/32"
Maximum Seat RUN-OUL .. . oL e et e e e .002”
VALVE GUIDES
Location-Above Top Face of CylindérHead wuwvivvevssvsnsmmsn sepsvssvississ pavpanars .580-.594”
Inside Diameter . ... ... e e e .3145-.3155"
Clearanee LImitE (entioguitde) comummm swsmnmnsom s ssimmmamG Seram e e e .0025—.0045"
VALVE SPRINGS
Ereelength o oiie il G850 itiains Saiit s s e £ e sk a1t S i s Lo o i e s T 1-25/32”
SPUnE Prossife/@ LSO LRNgtR . . oovii s sremmmsmnmn s s s aisil (e ams s emse i ez i 21-25 lbs.
Spring Pressure @ 1-5/32" Length. «oiinovii dviniivinens s saviiniies S R RS PR 48-52 Ibs.
2-2




MASSEY-FERGUSON
TAPPETS
S IHATIIONBIY .vvacsinre sty 5 USRS (R ST BEaRs DT SRR R R T .62225-—.62375::
Tappet Bore i HEAT .o coimmen somrmnen s s G e s s s s snmm s Lege sy .6245——.625?5”
Clearance Littits mopimcinmisss soesiiiasien wol@riis s i s w o e i soemisasiame .00075—.0035
ROCKER ARM SHAFT ASSEMBLY
S DISTBIEE 1ovir v v mnimimimimms somsrmimins sessrsismss s s 5o a R +ains Pl o s SRl Ra R .62225—.62375::
nside Bushing DIamMOTEr oo coowmmmen Fomm sooimiv: sis o bsse, B Saine 4w ami e e e s i s i 60 .6245—.62575“
Shafrao-Bushing Cleatance: <. o S505sie B Suiiy 4l fosdirssmiarasins oo o .00075-.0035
VALVE TIMING (Crankshaft Degrees)
INTAKe VAIVE OPEIS . o oottt et e e e e 122 BT.DC.
Intake Valve Elosetl wumsmn mnvas s s s S sni SRemiiee s R s Mo e sy 452 ATDC.
ExhaustValve Opens: .o oG i i EE rnises i e e s SR 46o B.T.D.C.
Exhaust ValVeiCIOSEH e o s 5v o anes S oo mmsgin S as e s s s i S e o Faes s e 10° A.T.D.C.
TIMING GEARS
Timing/Gear Backlash wows e i@ e e Qo Tl oRadniie Dy Sl v aisimgn iy .003-.006"
Idler Gears and Hubs:
Hub Diameter (Upper and:IOWEE) . = v simiema b i i BEaioaes (o aaiveia S o uma 1.996-1.997"
Upper: Geir Bore DIGMBLEr: . ..covwsiseisiiss sl socie iies s dls/ s ©aaodis eeanis vodasii e 1.9998—-2.0007"
Clearance (Fear to: hibY) . curvemmessmrsnmmonmn o amn GEmmEes B9 e =mmie e e e e 0028—-.0047"
GearEnd Plav & sunins sinnieiiiaiamtnes Sbannn ey Jurimms mynnniais psiesnmeneg .003—.007"
Inside Bushing Diameter (JOWer ZEar) .. .. ..ottt e s 1.9998—-2.0007"
CAMSHAFT
Cami EOBE il con snmrime v imes ea SRisemss oo ig o SR See R .308-.322"
Camshalt EDdPIRY oo romsiasmmmesins o oinnin et b s e w18 N ot s argssiain nives Controlled by thrust plate
Front Bearing: :
Jourmnal Diameter o sid e snd Suanvin SV anarRNG Sea e s D - 1.869-1.870
Bore Diameter .. ... ... T o T, 1.874-1.877"
CIRATANCE: noum e s SN ao ST T AT e AT e e R Y | S s s .004—-.008"
Center Bearing:
JOUENATIMAMGTEE o v suromeamn s s o S Vo s e o e e b AR e 8 B e e 1.859—1.860"
Bore:Diameter: siimis svh i@y Ml i anman nieeJun Dias whe diilie 1.864—-1.867"
CIBATANGE uiosy v msiasmiomms simresin Heim DS R s SR b, SEa oAl S I TR e 004-—-.008"
Rear Bearing:
Journal Diameter ... e 1.839-1.840”
BOte IHETHCIRT & vy nssiibariisnts 00 s e VR s e e, v e s B S SR s 1.844—1.847"
ClRAMANCE . e ittt et e e e e e e e s .004-.008"
INJECTION PUMP
Injection T HIEY  worvn vommmen wismmdmere s b i s ssiamhe e ey LR s 26° B.T.D.C.
Timing:Letteron Rotor  sovamm s ooieiis e ss Jayi sy ioieiit o5 B ineiGiaan B
Low Idle Speed Setting . . ... .. ... e s 725-775 RPM
High Idle Speed Setting (0o 1088)  covaes vvmne sivaisn sevalmie it e e o aaiis Lvah o 2225-2275 RPM
FUEL INJECTORS
Nozzle Opening Pressure:
Injectors WiMore "Thard S HS, OPETation . .oormimmnin cmmmenmmmes i s o s 2500 psi
New Injectors or Old Injectors W/New Springs .. ... ..c.oooiiiiitiin i, 2720 psi
Spray Hole Diameter ... ... ... ... .. . A .0098—.0106"
D&A 2-AD4.203
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OIL PRESSURE RELIEF VALVE
SBEUIE, o oo o o am s ppe ek e, TR AR TR A AR R e 5065 psi
Valve Spring:
Bre Lenpth:  ois st o e s s s i s i v e e e St s S M . HR T 1147
Pressure @ 1. 2507 . .. .t it e e 5%—T7% lbs.
Pressute @ Ii0T i i s i, o A S B R R 11%—13% lbs.
oiL PUMP
Capacity @ 2000 Engine RPM .. .. ...ttt o et e 7.4 gal.
Tdler Gear Bushing (1D) o eiaaaninirms Sunimoiesm s mi: s s, oesie 6562—.6572"
Idler Shaft DIZmBter ... ...osisibosmssnie da sl sadavie Gin DEimvbe s vl Isiman sl avia 65475—-.65535"
Bushing ClEaranee: o woms s sessmomammm i ss s 5 e e e s S s eair s .00085—.00245"
Idler Gear End Play on Hub ...ovivvivienmiiiaisirreiiniimiiiigieidhasiionaduiaiasosss .001-.015"
PUmp Geirs BACKISR. . . oo sie s mbnimssminseimm i s 00 B aaios bt b b e b i SR8 ¥ B e e b mnon b .006—.009"
Inner-to<Outer ROTOECIBArANGCE. « ool o it dih aa aohis s ol A n ais it B i s = 40ais 4t wire, .006™ maximum
Outer Rotor-to-Pump Body Clearance ... .....ce.seeoisheiiivessesarvnaliimeie dve duves .010” maximum
Top of Rotors to Face of Pump Body Clearance ...............cooiiuiiiiiniiiininnenn. .003™ maximum
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MASSEY-FERGUSON

Thoroughly clean the engine before removing any components. Be sure to cover all fuel openings as soon as they are
exposed. Dirt must not be allowed to enter the fuel system. Cleanliness is very important and cannot be over-emphasized.

ROCKER SHAFT \/ /
PLUG e
P T

OIL LINE %@ o I :l
e RS !/ a _fod :“;‘jﬂii

Fig. 1 — Rocker Arm Shaft Assembly Disassembled

ROCKER ARM SHAFT ASSEMBLY
REMOVAL

1. Disconnect breather pipe hose, remove nuts securing
cover and remove rocker arm cover.

2. Disconnect oil line to rocker arm shaft at cylinder
head end.

3. Working from the center to both ends, loosen the
nuts securing the rocker shaft supports.

4. After nuts are loosened, remove them and lift rocker
arm shaft assembly from cylinder head.

DISASSEMBLY

1. Remove snap ring from each end of rocker shaft.

2. Remove the support brackets, rocker arms, spacer
springs, spacers and rocker shaft oil line. Lay all parts in
order so they may be installed in the same sequence.

NOTE: Rocker arms are right and left hand
assemblies and cannot be interchanged.

3. Clean all components thoroughly.
INSPECTION

1. Inspect bearing surfaces of shaft for scoring. If shaft
is scored, replace.

2. Inspect rocker arms for seized and loose bushings. If
either condition exists, replace rocker arm assembly. Also
replace arms having worn or pitted contact surfaces.

3. Measure diameter of bearing surfaces on rocker shaft

and diameter of rocker arm bushings. Replace shaft and/or
rocker arms if clearance exceeds .0035".

2-2

Fig. 2 — Rocker Arm Shaft Oil Slot Correctly Positioned

REASSEMBLY

I. Install all parts in their correct sequence as shown in
Fig. 1. (Rocker arms are right and left-handed.)

2. Observe Fig. 2, and align the slot in the rear end of
the rocker shaft with the punch mark on the rear support
bracket. (The amount of oil circulating to the rocker
assembly can be adjusted by positioning this slot.)

NOTE: Only in the event of inadequate or
excessive rocker arm lubrication should the slot
be repositioned. (Minimum oil flow occurs with
the slot in a vertical position. )

3. Complete reassembly procedures by installing new
snap ring at each end of rocker shaft.

CYLINDER HEAD
REMOVAL

I. Remove oil line connecting block and head.

2. Loosen the two clamps securing the by-pass hose.
Remove the two bolts securing the by-pass connection to
the thermostat housing and loosen the joint.

3. Remove the exhaust manifold.

4. Remove the injector leak-off line and the high
pressure fuel lines. Cap fuel openings to prevent the entry
of dirt.

5. Remove rocker arm shaft assembly.

6. Loosen cylinder head nuts in the order shown in Fig.
3. Remove nuts and carefully remove head.
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Fig. 3 — Correct Sequence for Loosening Head Nuts

DISASSEMBLY AND INSPECTION

1. Remove fuel injectors, intake manifold, water outlet
connection, thermostat and thermostat housing.

2. Using a “C”-Type valve spring compressor, remove
valve retainer locks, caps and springs.

3. Intake and exhaust valves are not interchangeable,
therefore, place valves in a numbered rack so they will not
be mixed in handling.

4. Discard the old cylinder head gasket and carefully
clean the gasket surfaces. Be careful not to damage head
and block.

5. Clean all rust and dirt from the water passages in the
head. Inspect the head for cracks and damaged sealing
surfaces.

6. Check head for warpage. If necessary, the head may
be resurfaced up to .012 inch, providing the injector nozzle
protrusion does not exceed .181 inch.

7. Do not use additional washers to reduce the
protrusion. These may inadvertently be removed at a later
date, resulting in a loss of power.

8. Remove any old injector sealing washers which may
have remained in the head. Carefully clean nozzle recesses,
using a soft tool that will not damage the sealing face.

9. Examine water jacket plugs for rust due to leakage.
Check cylinder block studs for looseness and damaged
threads.

VALVES

1. New valves are numbered consecutively from the
front of the engine. Number replacement valves prior to
installation.

Printed in U.S.A.
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KEEPERS
2 &4
CAPS 6
SPRINGS @

RETAINERS, Q

EXHAUST VALVE

Fig. 4 — Intake and Exhaust Valve Assemblies
o

2. Thoroughly clean and inspect all valves. If valves
appear in good condition, measure the following:

a. Thickness of valve margin — 1/32” minimum.
b. Stem diameter — .310” minimum.

3. New valve specifications are as follows:

Face ANBle oocunsmums svemnan @i svveiisaiog + 45°
Stem Diameter ....................... 311-.3127
Head Diameter — Intake ............... 1.532—-1.536"
Head Diameter — Exhaust ............. 1.313-1.317"

4. Reface new and old valves with a 45° face angle.
Discard any valves that are bent or have a marginal
thickness of less than 1/32” after refacing. Clean finished
valves and valve seats of grinding particles, Then check valve
for proper contact with seats as outlined in “Valve Seats”.

D&A 2-AD4.203
Overhaul — 3




MASSEY-FERGUSON

VALVE GUIDES

1. lemughly clean and examine guides. Replace guides
that are scored or otherwise damaged. Measure the inside
diameter of the valve guides.

2. Replace guides if diameter is more than .3155" or if
the guide-to-stem clearance exceeds .0045”. (Replacement
guides are pre-sized and do not require reaming.)

3. Worn valve guides may be removed by pressing them
out the TOP of the cylinder head. To install new guides, use
a piloted drift ,002” smaller than the inside diameter of the
guides and PRESS (do not drive) them into position from
the TOP of the head.

4. Insert the end having the 20° chamfer into the TOP
of the cylinder head. Press the guide into the head until the
end having the 45° chamfer extends .580—.594" above the
TOP face of the head.

VALVE SEATS

1. Thoroughly inspect each valve seat for pitting,
burning or other evidence of leakage. If any of these
conditions exist, or if new guides have been installed, the
valve seats must be refaced.

2. Several different tyi:es of equipment are available for
refacing valve seats. The manufacturer’s recommendations
should be used to obtain proper results.

Regardless of what type equipment is used, it is essential
that the valve guide bore be free from carbon or dirt to
ensure proper centering of the pilot in the guide.

3. To reface the seats, install the pilot in the guide bore.
(It is preferable to use a pilot having a solid stem with a
long taper, as all seats must be gound concentric and square
with the guides.) '

4. Place stone over pilot and just clean up the valve seat.
Use a dressed 45° stone for exhaust and intake seats.

5. Use a very fine grade of valve grinding compound and
lightly hand lap each valve to its valve seat (to determine
valve and seat contact). Do not lap excessively. If more
than a few strokes are required, repeat the refacing
operation.

6. Carefully observe the location where the seat
contacts the face and the width of the valve seat. The seat
should be located so it contacts the middle portion of the
face and has a width of 1/16” to 3/32”.

7. Carefully clean the valves and cylinder head to
remove all particles and grinding compound.

8. The heads of the valves, when installed in the
cylinder head, must be within the limits of .060—.084"
below the cylinder head face. Do not reface valve seats or
valves to the extent that the valve depth exceeds the
amount specified.

EXHAUST VALVE SEAT INSERTS
Valve seat inserts are not installed in production engines.

However, exhaust valve seat inserts can be installed if the
existing seat is damaged or worn to the point where further
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312"
‘015" MAX. RAD. VA

Fig. 5 — Machining Dimensions for Exhaust
. Valve Seat Inserts

refacing would locate the head of a new valve more than
.084” below the face of the cylinder head.

1. To install a new exhaust valve seat insert, remove old
valve guide and thoroughly clean bore in cylinder head.

1-667"
heilsiicag, g =¥
1 " [ ]
/16" x 45 et 8P
l 1-201"
T
3/4"
'
1/32"
A ( RrADIUS
250" 1/4"
RADIUS
B-1/2"
1/16" x 45°
|
1
309"
310"

Fig. 6 — Tool for Installing Inserts
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.130”
FLARE .13}8“
/ A 5 _\/P
7, : 7B
4
90°
i

Fig. 7 — Machining Dimensions for Flare

2. Press new guide into position. Install a pilot into the
new guide and machine the recess in the cylinder head face
to the dimensions shown in Fig. 5.

3. Remove all cuttings and thoroughly clean insert
recess. Make sure that all burrs are removed.

4. Shrink the irsert by packing it in dry ice. Select the
correct sized driver extensions (slightly smaller than the
diameter of the recess), and using a pilot and driver, press
the insert into position. Do not hammer the insert or use a
lubricant.

5. Make sure that insert has been pressed in squarely
and that it completely contacts the bottom of the recess.

6. Using the valve guide bore as a pilot, machine the
“flare™ to the dimensions shown in Fig. 7.

7. Remove all of the cuttings and any burrs that may be
present.

8. Reface the valve seat as in the normal procedure.
Install the valve and measure the valve head depth. It
should be .060”—.084"" below the cylinder head.

VALVE SPRINGS

The valve springs, caps and retainers are interchangeable
for the intake and exhaust valves.

Discard any springs that do not have squared ends. Also,
those that are discolored, damaged or otherwise defective.
If springs appear to be in good condition, check in a spring
tester and compare readings with the following
specifications:

Approximate Free Length ................. 1-25/327
Spring Pressure @ 1-1/2” Length ........... 2125 Ibs.
Spring Pressure @ 1-5/32” Length .......... 48-52 lbs.
TAPPETS

1. Remove cylinder head.
2. Remove tappet adjusting screw and locknut.

3. Remove tappets and number them so they may be
installed into their original bores.

4. Thoroughly clean the tappets. Make sure they are
free to rotate and that they will slide into their bores under
their own weight.

5. If the tappets are worn or damaged, replace them.

Fig. 8 — Correct Sequence for Tightening Head Nuts

Printed in U.S.A.

D&A 2-AD4.203
Overhaul - 5




MASSEY-FERGUSON

REASSEMBLY

1. Lubricate valve stems and guides with engine oil.
Using a valve spring compressor, install the valves into their
proper guides. (Refer to Fig. 4.)

2. Reinstall thermostat body, thermostat and outlet
connection (if removed). Use new pgaskets and sealing
compound. Install the intake manifold, using a new gasket.

INSTALLATION

1. Make sure mating surfaces of cylinder block and head
are clean.

2. Note that head gasket is marked “Top Front” and
install it onto the block in this position. Use a
non-hardening sealing compound.

3. Install cylinder head and tighten nuts in the order
shown in Fig. 8. Gradually tighten to 55-60 ft.-Ibs. torque.
(Go over nuts several times before pulling them down to
their final torque. Then repeat the last stage of tightening
to make sure there is no loss of torque on any nuts.)

4, Install rocker arm assembly and connect oil line
between rocker shaft and cylinder head. Make sure slot in
rocker shaft is to the rear of the engine and in line with the
punch mark on the rear support.

5. Set tappet clearance to .012” cold. Connect oil line
between cylinder head and block.

6. Install injectors, using new copper washers, and
tighten nuts evenly to 1012 ft.-Ibs. torque. Make sure to
install only one washer with each injector.

7. Install fuel lines and injector leak-off line. Install
intake and exhaust manifolds.

8. Bleed the fuel system. After engine has been started
and has reached normal operating temperature, re-torque
the cylinder head nuts and adjust the valve tappet clearance
to .010” hot. Install rocker cover, using new gasket.

VALVE TAPPET ADJUSTMENT

1. Turn crankshaft clockwise (viewed from front) until
T.D.C. mark on flywheel is positioned in the middle of the
inspection hole and both of the rocker arms of No. 4
cylinder (rear) are “rocking” (exhaust valve closing and
intake valve opening).

NOTE: At this point, No. 1 cylinder is at T.D.C.
on compression stroke, with both valves closed.

2. Loosen the locknuts on the tappet adjusting screws
for No. 1 cylinder. With a .012" feeler gauge between the
rocker arm and the screw, turn the screw until the correct
clearance is obtained. Tighten locknuts and recheck
clearance.

3. Turn crankshaft clockwise approximately 1/2 turn
until both rocker arms of No. 2 cylinder are “rocking” and
adjust the tappets of No. 3 cylinder.

4. Turn crankshaft another 1/2 turn clockwise until

both rocker arms of No. 1 cylinder are “rocking” and
adjust the tappets of No. 4 cylinder.

2-6

Fig. 9 — Adjusting Valve Tappet Clearance

5. Turn crankshaft another 1/2 turn until No. 3 cylinder
rocker arms are “rocking” and adjust the tappets for No. 2
cylinder.

CYLINDER BLOCK

The main bearing caps are not replaceable and cannot be
interchanged between cylinder blocks or located in
different positions.

For identification purposes, the caps are numbered from
the front of the engine as shown in Fig. 10. The caps and
the cylinder block are also marked with an identification
number. The caps must always be installed in their original
location with their identification number on the block.

After the block has been stripped of all removable parts,
the entire casting should be cleaned and inspected.

1. Inspect expansion plugs, replacing if any evidence of
leakage is apparent.

2. Inspect cylinder head studs for damage and tightness.

3. Inspect top face of cylinder block for damage or
warpage. The face should be true within .003".

4. Use a dial indicator and check the parent cylinder
bores in the block. Measure in two directions (at right
angles) at the top, center and bottom of each bore. Make
sure bores are clean before checking.

The bores must not have burrs, or other damage, and
should not be out-of-round. If a bore is only slightly
damaged or distorted, it should be trued up by very lightly
honing it to an inside diameter of 3.6875—3.6885".

PISTONS AND CONNECTING RODS

The connecting rods are fitted with replaceable piston
pin bushings. The crank end of the rods are fitted with
interchangeable, precision type bearing inserts. Replaceable
connecting rod bearing inserts are available in standard size
and .010, .020 and .030” undersize. The connecting rods
and bearing caps are numbered from the front of the
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P

LOCATION NUMBER &

‘\\ BLOCK IDENTIFICATIO

L

N NUMBER 7%

Q)

Fig. 10 — Block and Main Bearing Caps ldentification

engine, as shown in Fig. 11, with the numbers opposite the
camshaft side of the engine.

The full-floating type piston pins are retained by snap
rings and are available in standard size only.

REMOVAL

1. Remove rocker arm assembly and cylinder head.
Remove oil pan.

Fig. 11 — Cylinder Location Numbers

Printed in U.S5.A.

2. Turn crankshaft until the piston to be removed is at
the bottom of its stroke.

3. Remove the oil pump suction and delivery pipes.
Carefully remove any carbon that may have formed at the
top of the cylinder liner bore.

4. Very carefully feel the upper piston ring travel area
to determine if there is any cylinder ridge present inside the
cylinder liner. If a ridge is present, determine if the liner is
to be reused and remove the ridge.

5. Remove the nuts from the connecting rod bolts and

~ remove the bearing cap and connecting rod bolts.

6. Remove piston and connecting rod assembly from
top of block. Do not mix parts as they should be reinstalled
in their original cylinder.

7. Discard old piston rings and clean the piston and rod
assembly.

PISTONS

1. To separate the piston from the connecting rod,
remove the snap ring from each end of the piston pin.

2. Heat piston in oil or water to 100—200° F. and slip
pin out of piston.

3. Thoroughly inspect pistons. Discard pistons that are
scored or otherwise damaged. If pistons appear serviceable,

D&A 2-AD4.203
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measure the bottom piston skirt diameter at a right angle to

e No. 1 Compression Ring . ......... 0019-.0039"
¢ pin. No. 2 Compression Ring . . ........ 0019-.0039”

: No. 3 Compression Ring . ......... Not Applicable

No: 4 Ol Ring: oot Not Applicable

4. The piston is slightly tapered (approximately No.50ilRing .................. .002—.004"

.003-.004"), being larger at the bottom. New piston

bottom skirt dimeter is 3.5955-3.5965. 6. Inspect piston pin bores for wear. Discard pistons

with bores larger than 1.250” or those that, when checked
with a new piston pin, require less than a light hand push fit

5. Inspect for worn ring grooves. Piston ring groove (using oil). Correct fit is from .00025”" interference to
clearance specifications are as follows: .00025” clearance.
RINGS

Never install used rings onto a new or used piston. Before installing the rings, check the ring end gaps in the lower unworn
portion of the cylinder liner. Proper gap in a new liner is .011—.016" for all of the one-piece rings.

When installing the rings, use a ring tool for all of the one-piece rings. Description of the rings and their correct placement
is as follows:

No. 1 Compression Ring .......... R R R b Chrome-plated; may be installed either side up.
No.2CompressionRing ........... ... coivviiiininnn. Parallel-faced, cast iron; may be installed either side up.
No.3CompressionRing . .................ccovuuninn., Four-piece, segmented type, install as follows:
1. Place one of the segments horizontally in the palm of
L&T GROGVE the hand and radially compress it. Notice that when ring is
COMPRESSION RING compressed, the ring ends either point up or down,

depending upon which side of the segment is turned up.

AL .

élﬂ comiﬂgs:!:ggvﬁmc 2. Fit the ﬁ.Ist segment onto the piston so that, when

an held and radially compressed, the ring ends point

downward. Position this ring at the bottom of the groove

2RD GROOVE with the gap over the piston pin bore.

COMPRESSION RING 3

3. Fit the second segment on top of the first so that,
P BROE when held and comupresserl, the ring ends point upward.

OI1. CONTROL RING Position the gap 180° to the first segment gap.

4. Fit the third segment on top of the second so that,
when held and compressed, the ring ends point downward.
Position this ring with the gap directly over that of the first
STH GROOVE Segrnent'
OIL CONTROL RIMG

5. Fit the fourth segment on top of the third so that,
when held and compressed, the ring ends point upward.
Fig. 12 — Piston Ring Arrangement Position the gap directly over that of the second segment.

‘No.40ilRiNg ......... .. 0. ittt Chrome-plated, duaflex laminated ring; install as follows:
1. Install internal expander in ring groove.
2. Spiral two of the chrome-plated rails onto the piston
(one at a time) and locate them at the bottom of the
groove.

3. Install center spring on top of rails.

4., Spiral the other two rails onto the piston and locate
them in the top of the groove. :

5. Turn the rails so the gaps are staggered around the
piston.

No.S5QilControlRing ..........covviiininnvrnennnnn. Cast iron scraper; installed either side up.
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PISTON PINS

Piston pins are 1.24975-1.250” in diameter and are
available only in standard size. New pins fit from .00025”
interference to .00025" clearance in the piston.

Fit new pins in connecting rod bushings to
.0005-.00175” clearance.

To install the pins, heat pistons in hot oil to 100—120°
F. and slide the pins in place by hand. Install new snap ring
at each end of pin.

CONNECTING RODS

Check connecting rods for proper alignment. Discard or
straighten any rods that are misaligned. Replace all
unserviceable rods with new ones.

Connecting rod bearing inserts are available in standard
size or in .010, .020 and .030” wundersize. New
specifications are:

Crankpin Diameter ............. 2.2485-2.249”
Bearing Clearance ............... .0025-.004"
Rod Side Play i -anwivs duvmving .0095—-.0148"

When replacing piston pin bushings, whose inner
diameter exceeds 1.2515”, support the connecting rod in a
press and press out old bushings. Position new bushing on
the rod, aligning oil hole in bushing with oil hole in
connecting rod, and press into place.

Ream excess material from bushing. Hone the bushing to
an inside diameter of 1.2505-1.2515”. Proper clearance
between piston pin and bushing is .0005—.00175".

INSTALLATION

1. Make sure the word “Front” (on top of the piston) is
toward the front of the engine-and the connecting rod
location numbers are opposite the camshaft.

NOTE: If old cylinder liners are to be used, they
should be deglazed.

2. Make sure all parts are clean. Remove bearing cap and
apply a liberal coating of oil to the cylinder liner bores and
the pistons.

3. Stagger the ring gaps. Using a ring compressor, start
the assembly into the cylinder bore. (Make sure piston is
positioned as instructed in Step No. 1.)

4. Rotate the crankshaft until the appropriate crankpin
journal is at the bottom of its stroke, then push piston into
cylinder bore.

5. Carefully clean the bearing bore in the connecting
rod and the bearing insert. Install upper insert in place.

6. Lubricate bearing insert and crankpin journal. Pull
rod assembly into position on the crankpin, making sure
that bearing insert is still correctly located.

7. Clean the connecting rod cap and the bottom bearing
insert. Assemble it into the cap.

Printed In U.S.A.

8. Lubricate the crankpin journal and the bottom insert.

9. With the cap location number opposite the camshaft
side of the engine, position cap in place and install bolts.
(Use new self-locking nuts.) Tighten nuts to 40—45 ft.-lbs.
torque.

CYLINDER LINERS
INSPECTION

1. Thoroughly clean cylinder liners and inspect for
scoring or other damage.

2. If piston seizure has occurred, remove liner and
inspect cylinder block bore for distortion.

3. Measure the inside diameter of the liner at the upper
portion of the piston ring travel area. If the cylinder taper
exceeds .006”, the liners must be replaced.

4. If the taper is within specifications, carefully remove
any cylinder ridge present and deglaze the liners before
installing the piston and connecting rod assemblies.

5. Be sure to thoroughly clean the cylinder bores and
the bearing journals after deglazing liners.

REPLACEMENT

I. Remove piston and connecting rod assemblies. If
necessary, remove studs from face of block.

2. Using special tool MFN 8308, remove the liner from
the top of the block as shown in Fig. 13.

NOTE: Because of an interference [it, the
production liner may require heavy-duty puller
equipment.

3. After removing the liner, thoroughly clean the bore,
giving particular attention to the top recess. After cleaning
check for burrs.

4. Carefully clean the new liner. This is very important.

Fig. 13 — Removing Cylinder Liner

Dé&A 2-AD4.203
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5. Make sure cylinder block bores and cylinder liners are
thoroughly cleaned as outlined, then either; (1) chill the
new liner and push it fully in place by hand or, (2) lubricate
the outside of the liner and press it into place using special
tool MFN 8308.

6. When correctly installed, the cylinder liner flange
must be located flush to .004" below the block face.

7. Make sure the liners are fully seated and allow a
period of time for the liners to settle in. Then measure the
inside diameter of the liner to make sure there is no
distortion.

8. Measure in two directions (at right angles) at the top,
center and bottom of the bore. Pre-finished cast type liners
should have a fitted diameter of 3.6005-3.603".

9. Maximum distortion (total indicator reading) should
not exceed .0025”. (Excess distortion is generally caused
by improper cleaning.)

TIMING GEAR COVER AND FRONT
CRANKSHAFT OIL SEAL

1. Loosen the clamps on the hoses from the water
pump. Remove the two capscrews securing the by-pass
adapter to the thermostat housing.

2. Disconnect the hose from the water pump to the
cylinder block (at block end).

3. Remove crankshaft pulley. Disconnect and remove
engine breather pipe and top hose.

4. Remove water pump.
5. Remove capscrews securing the two timing gear cover
halves together. Remove upper and lower halves of the

cover from the engine, being careful not to-damage oil seal.

& If oil seal requires replacement, remove, the old seal
by sreusing it out of the cover.

CAMSHAFT
THRUST PLATE

GASKET

UPPER TIMING
GEAR COVER

0OIL FILLER COVER

CRANKSHAFT

OIL SEAL

GASKET

BOTTOM TIMING
GEAR  COVER

Fig. 14 — Timing Gear Cover
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CAMSHAFT GEAR !

INJECTION PUMFP GEARR

Fig. 15 — Timing Marks Aligned on Timing Gears

7. Carefully clean all of the gasket sealing surfaces and
install new gaskets, using non-hardening sealing compound.
Clean oil seal bore.

8. Install upper timing gear cover in place and install 4
or 5 capscrews to hold it in position. Do not fully tighten
capscrews at this time.

9. Install special tool MFN 747AA onto the crankshaft,
and slide single step side of tool in the bore of the cover.
This will correctly position cover in relation to crankshaft.

10. Tighten capscrews at this time, Remove the special
tool and lightly coat the bore in the cover with sealing
compound. Install new “O”-ring in groove of oil seal
housing.

11. Lubricate the lip of the seal with oil. Place seal onto
the double stepped side of MEN 747AA so the lip will be
toward the engine.

12. Slide the tool and the seal onto the crankshaft. If
timing gear cover is properly located, it should not require
any force to align the oil seal and the housing. If force is
necessary, timing gear cover is improperly positioned. Use
the pulley bolt and washer to push the tool and oil seal into
the bore of the cover.

13. Remove bolt, washer and special tool.

14. Position bottom half of cover in place (ensure that
new gasket is installed). Install the capscrews but do not
fully tighten at this time.

15. Install the capscrews securing the bottom half of the
cover to the top half.

16. Fully tighten the capscrews securing the bottom
cover to the oil pan.
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Fig. 16 — Measuring Timing Gear Backlash

17. Install water pump, crankshaft pulley, breather pipe
and top hose.

18. Connect hose from water pump to cylinder block.

19. Tighten capscrews securing by-pass adapter to
thermostat housing and tighten water hose clamps.

Fig. 17 — Timing Gears — Parts ldentification

1. Camshaft 8. Injection Pump Drive Gear

2. Camshaft Gear 9, Injection Pump Drive Gear

3. Timing Gear Housing Lock

4. ldler Gear Hub 10. Lower Idier Gear

5. Upper Idier Gear 11. Idler Gear Lock Plate

6. Idler Gear Retaining 12, lIdier Gear Retalning Plate
Plate 13. Lower Idier Gear Bushing

7. ldler Gear Lock Plate 14. Idler Gear Hub

Printed in U.S.A.

Fig. 18 — Removing or Installing Upper Idler Gear

TIMING GEARS

All of the timing gears are marked as shown in Fig. 15.
These marks must align when No. 1 piston is at T.D.C. on
the compression stroke. (Due to the odd number of teeth
on the idler gear, the complete set of timing marks will not
align every time No. 1 cylinder is at T.D.C. on compression
stroke.)

CHECKING BACKLASH
1. Remove timing gear cover.

2. Check backlash between gears, using a feeler gauge or
dial indicator, as shown in Fig. 16. Backlash between any
two gears should be between .003—.006".

3. If excessive backlash is encountered, the gears should
be replaced.

4. Also, check the backlash between the crankshaft gear
and the oil pump idler gear as shown in Fig. 16. Correct
clearance is .012”—.018".

IDLER GEARS AND HUBS

1. Remove oil spray pipe. Remove the three nuts
securing the retaining plate.

NOTE: Before removing any of the gears, release
the rocker arm shaft assembly to avoid the
possibility of damage to the pistons or valve
train.

2. Remove lock plate, No. 11, and retaining plate, No.
12. Remove lower idler gear, No. 10.

3. Remove upper idler gear in a similar manner as shown
in Fig. 18. Remove idler gear hubs as shown in Fig. 19.

4. Inspect the components for wear and damage. Check
oil holes to make sure they are not plugged. Replace
components that exceed the following specifications:

D&A 2-AD4.203
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1l 0IL PRSSAGES

Fig. 19 — Removing or Installing Upper Idler Gear Hub

Hub Diameter ................. 1.996"—1.997"
Gear-to-Hub Clearance ......... .0028”—.0047"
Gear Bore Diameter ........... 1.9998”—-2.0007"
Gear End-Play — Upper ........... .003-.007"
Gear End-Play — Lower ........... .003”—-.004"

5. Install the upper and lower idler gear hubs so the boss
at the rear of the hubs locate in the machined face of the
cylinder block.

6. Turn crankshaft until mark on crankshaft timing gear
aligns with center line of lower idler gear hub. (No. 1 and
No. 4 pistons will be on T.D.C. Also, T.D.C. mark on
flywheel will align with mark on inspection hole.)

7. Install lower idler gear so one timing mark aligns with
mark on crankshaft gear and the other mark aligns with the
center line of the upper idler gear hub. Install lower idler
gear retaining plate and nuts. ;

8. If lower idler gear is equipped with an oil spray pipe,
install the pipe. (Use wire to lock the bolt in place.)

9. Turn camshaft gear and injection pump drive gear so
their timing marks are approximately aligned with the
center of the upper idler gear hub.

10. Install upper idler gear, aligning the three timing
marks on the camshaft gear, injection pump gear and lower
idler gear.

11. Ensure that all timing marks are aligned, as shown in
Fig. 15, and install the retaining plate and nuts.

12. Secure the rocker assembly in position, adjust the
valves and complete reassembly.

CAMSHAFT GEAR

1. Release rocker arm shaft assembly and remove upper
idler gear.

2. Remove capscrews and washers and remove the
camnshaft gear as shown in Fig. 20.

2-12

Fig. 20 — Removing or Installing Camshaft Gear
3. Inspect for wear and damage.

4. Install camshaft gear onto camshaft, aligning the
timing letter (“D’") as shown in Fig. 20.

5. Install upper idler gear, aligning all timing marks.

Secure rocker arm shaft assembly in place and complete
reassembly.

INJECTION PUMP DRIVE GEAR

1. Release rocker arm shaft assembly and remove upper
idler gear.

2. Remove capscrews and washers and remove the
injection pump drive gear as shown in Fig. 21.

3. Inspect for wear and damage.

Fig. 21 — Removing or Installing Injection Pump Gear
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4. Install injection pump gear, aligning dowel pin in gear
with slot in injection pump as shown in Fig. 21.

5. Install upper idler gear, aligning all timing marks.
Secure rocker arm shaft assembly in place and complete
reassembly.

VALVE TIMING

1. Turn crankshaft clockwise (viewed from front) until
both rocker arms of No. 4 cylinder are “rocking” (exhaust
valve closing and intake valve starting to open).

2. With No. 1 cylinder at T.D.C. on the compression
stroke, adjust tappet of No. | cylinder intake valve so there
is .043” clearance between the valve and rocker arm.

3. Turn crankshaft clockwise until the .043" clearance
is taken up. Stop turning the crankshaft the instant the
rocker arm contacts the valve.

4. With the crankshaft positioned as outlined, observe
the timing marks in the inspection hole (plug must be
removed). If the wvalves are properly timed and the
procedure properly followed, the T.D.C. mark on the
flywheel should be aligned with the mark on the side of the
inspection hole.

NOTE: Timing is satisfactory if the mark on the
flvwheel is less than 1/3 inch away from the
mark on the inspection hole.

5. Be sure to reset tappet to normal clearance after
checking timing.

CAMSHAFT

1. With timing gear cover removed, turn the engine until
No. 1 piston is at T.D.C. on the compression stroke.

2. Remove rocker shaft assembly, fuel lift pump and
idler gears.

3. Lift the tappets and remove the camshaft as shown in
Fig. 22. Use care not to damage journals, cams and tappets.

Fig. 22 — Removing or Installing the Camshaft

Printed in U.S.A.

4. Inspect camshaft journals and lobes for wear, damage
and out-of-round. If any of these conditions exist, replace
the camshaft.

New camshaft specifications are:

Front Journal .................. 1.869—1.870"
Center Journal v s v i v 1.859—1.860™
RearJournal ............co..n... 1.839—1.840"
La Tiabe Lt v s paims s .308-.3227

5. Measure the camshaft bearing bores in the block.
Compare each bore diameter to its mating journal diameter.
Correct clearance is .004—.008".

6. If camshaft gear has been removed from camshaft,
reinstall. (Be sure timing letters are aligned.)

7. With tappets supported in their raised position,
carefully install the camshaft while slowly turning it.

8. Install idler gear, aligning all timing marks. Install
rocker arm shaft assembly and adjust the tappets.

9. Install fuel lift pump, rocker arm cover and timing
gear cover. Complete reassembly.

CRANKSHAFT AND MAIN BEARINGS
CRANKSHAFT END PLAY

1. Using care not to damage the crankshaft, force the
crankshaft forward as far as it will go.

2. Measure the gap between the machined shoulder on
the crankshaft web and the crankshaft thrust washer as
shown in Fig. 23.

3. End play should be .002—.014". Install new thrust

Fig. 23 — Measuring Crankshaft End Play

D&A 2-AD4.203
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Fig. 24 — Crankshaft Thrust Washers

washers if end play exceeds .014”. Replacement washers
are available in standard size or in .007" oversize.

4. To replace the thrust washers, remove the rear main
bearing cap. Rotate the old upper halves of the thrust
washers out of the recesses in the block.

5. Lubricate new upper halves of thrust washers (those
without locating lugs) and rotate them into place with the
vertical grooves facing the crankshaft as shown in Fig. 24.

6. Remove old lower halves of thrust washers and install
new ones, with grooves facing crankshaft.

7. Install rear main bearing cap. Tighten capscrews to
110--115 ft.-1bs. torque. Recheck crankshaft end play.

REMOVAL

1. Remove flywheel, starter motor and transmission
housing adapter plate.

2. Remove timing gear cover, oil pan and oil pump
suction and delivery pipes.

3. Remove rear oil seal retainers. Remove oil pan seal
housing from rear of cylinder block and remove old gasket
from its groove in housing.

4, Remove connecting rod caps and bearing inserts.
Check crankshaft end-play to determine if thrust washers
must be replaced when assembling engine.

5. Remove main bearing caps, using care not to drop
bearing inserts and thrust washers. Bearing caps are
numbered from front to rear and cannot be interchanged or
replaced.

If caps are damaged, it will be necessary to replace the
block, complete with main bearing caps.

6. Main bearing inserts are available in standard size or
in .010, .020 and .030" undersize. Upper and lower main
bearing inserts are interchangeable for each bearing, except
the front.

7. Carefully lift crankshaft from block. Remove
crankshaft timing gear and spacer. Make sure all main
bearing inserts and caps are identified and installed in their
original location upon reassembly.

8. Thoroughly clean and inspect all parts. Make sure all
oil passages have been carefully cleaned. New crankshaft
and main bearing specifications are:

CRANKSHAFT
Main Bearing Journal Diameter .. 2.7485--2.749"
Crankshaft End Play ......c.c000ns 002-.014"
Crankpin Journal Diameter ....... 2.2485--2.249"

MAIN BEARINGS

Diameter of Bearing
BoreinBlock .............. 2.9165--2.9175"
Bearing Clearance ............... .0025-.004"

If any of the main or crankpin journals are more than
0015 out-of-round, or tapered more than .001", the
crankshaft should either be replaced or ground and fitted
with undersize bearings.

REGRINDING THE CRANKSHAFT

1. Measure the main bearing and crankpin journal diameters to determine the next size they can be ground to and fitted

with undersize bearing inserts.

2. Inspect the crankshaft for cracks. If the crankshaft has been magnetized, make sure it is demagnetized before it is

reground.

3. After regrinding the crankshaft, remove the sharp corners on the oil holes, Again inspect the crankshaft for cracks, then

demagnetize it.

4. The necessary specifications for regrinding the crankshaft journals are as follows:

NOTE: The surface finish on all bearings must not exceed 16 to 8
micro-inches {as measured by a profilometer) and no coarser. Also, it is
very important to maintain the radii quoted on the main bearing and

crankshaft journals.

(o]
S
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Main bearing journal diameters:

Standard SIZ€ .. ... . e e 2.7485-2.7490"
Undersize:
OEE | rm s s Sk b b s oot s i e e o iy, At e i e, NI 2.7385-2.7390™
AR crnummrs e A S A R S A NS TS T A B R Sk 2.7285-2.7290"
O30 o e e R R R ST R SR S B 2.7185--2.7190"
No. 1 front thain bearing journal Width: . ... cvememmmane e smn v g s sme s o 1.420—1.424”
No. 2 and No. 4 main bearing journal width . ... ... .. . i e 1.2147-1.2227"
No. 3 main bearing journal width . . . ... . e 1.8397--1.8477"
No. Smain Bearing journal Width o v i i v @ s o 1.874-1.876"
Radii on No. 3 and No. 5 main bearing journals . ... . ... ..ttt ieannnen 1.562—1.662"
NOTE: These radii must be burnish-rolled with a load of 400 lbs. on
the shoe for 45 seconds at 150 rpm, after polishing.
Crankpin journal diameters:
SEANOATA SIZE i ion wivmios imii s o VRN R R R R B 2.2485-2.2490"
Undersize:
IO e v woiEE S A R AR A R B 2.2385-2.2390”
8 T T T I T 2.2285-2.2290"
Y 2.2185-2.2190"
Crankpin journal width:
Standard SIZE . . ... .. e e e e e 1.562—-1.5635"
Maximum width after reZHmaING « v oo vommmmais o S i s e VR S+ e 1.5785”
Radii on all crankpin Journals ... ... ..ttt e e e 1875-.2031"
INSTALLA TION 8. Install oil pan seal housing, aligning it flush with the

1. Install upper halves of the main bearing inserts in
their proper positions and lubricate them. (New inserts are
not completely interchangeable. Refer to following table to
determine which ones are interchangeable.)

Bearing Inserts No. of Inserts
No. 1 — Upper half only 1
No. 1 -~ Lower half only 1
Nos. 2 and 4 -~ Upper & lower halves 4
Nos. 3 and 5 — Upper & lower halves 4

2. Install upper halves of crankshaft thrust washers
(those without locating tabs) on each side of the rear wall
of the block housing, so the grooved side is toward the
crankshaft. (See Fig. 24.)

NOTE: A light coating of grease will assist in
holding the thrust washers in place.

3. Make sure that main bearing inserts are correctly
installed and carefully lower crankshaft into position.

4. Install lower main bearing inserts into their respective
bearing caps and lightly coat them with oil.

5. Lightly coat lower main bearing thrust washers with
grease. Position them in the recess on each side of the rear
bearing cap, so the grooved face is toward the crankshaft.

6. Install the numbered main bearing caps in their
correct locations, Tighten capscrews to 110—115 ft.-lbs.
torque.

7. Using care not to damage crankshaft, force the
crankshaft forward as far as it will go. Measure the end
play. End play should be .002—-.014". If it exceeds .014”,
install new thrust washers.

Printed in U.5.A,

rear face of the block as shown in Fig. 25.

9. Install rear crankshaft oil seal retainers and new oil
scals. Complete reassembly of engine, using new gaskets and
seals.

REAR CRANKSHAFT OIL SEAL

1. Remove the flywheel. Remove the adapter plate from
the block and oil pan.

2. Remove the oil seal retainers as shown in Fig. 26 and
remove oil seal halves from retainers.

3. Thoroughly clean and inspect oil seal retainers. True
up any faces that are distorted.

Fig. 25 — Installing the Oil Pan Seal Housing

D&A 2-AD4.203
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Fig. 26 — Removing or Installing Oil Seal Retainers

4. To install new oil seal half in each retainer, place the
retainer in a vise. Press approximately one inch of the new
seal into each end of the groove in the retainer, allowing the
?ea] to project .010—.020" beyond both ends of the joint
ace.

5. A projection exceeding .020” may hold the retainers
slightly apart and cause an oil leak. Each seal is of the
correct length and must not be trimmed.

6. The middle of the seal will bulge out of the groove
and must be pushed in with the fingers (work from the
center) until well bedded in the groove. Use 4 round bar to
further imbed the strip by rolling and pressing as shown in
Fig. 27.

Fig. 27 — Oil Seal Correctly Installed

2-16

7. Make sure that seal extends .010--.020" beyond both
ends of the joint face.

8. Repeat steps 4 through 7 for the other half of the
seal retainer.

9. Remove all old gasket material from block and oil
pan seal housing. Install new gaskets, using a sealing
compound.

10. Lightly coat the joint faces between the two
retainers with a sealing compound and coat the inside
surface diameter of the oil seal with graphite grease.

11. Assemble oil seal retainers around the crankshaft
and loosely bolt them together.

12. Position seal retainer assembly so holes align and
loosely bolt it to the block and the oil pan seal housing,
using shake proof washers on the upper retainer and
aluminum washers on the lower retainer.

13. Fully tighten all capscrews. Install transmission
adapter plate.

14, Install the flywheel and check the run-out.
FLYWHEEL
REMOVAL

1. Release the locking tabs, remove the capscrews
securing the flywheel in place and carefully lift the flywheel
from the crankshaft flange.

2. Remove clutch pilot bearing (if equipped) by tapping
it from the back of the flywheel.

RING GEAR REPLACEMENT

1. The ring gear is shrunk onto the flywheel and must
be cut to remove it. (An alternate method is to heat a
localized portion of the ring gear to expand it and then
carefully tap it off the flywheel.)

2. Carefully clean the outside diameter of the flywheel.
Heat the new ring gear to approximately 475° F.

3. With the lead-in side of the teeth toward the front of
the flywheel, lay the ring gear in position on the flywheel
and allow it to cool. Make sure ring gear is fully installed
against the flywheel shoulder.

INSTALLATION

1. Carefully clean the mating faces on the crankshaft
flange and flywheel. (Failure to do this may result in a
broken crankshaft.)

2. Position flywheel against crankshaft flange so the
unevenly spaced holes align. This insures that flywheel
timing marks are in a correct position in relation to the
crankshaft. (See Fig. 29.) Do not fully tighten capscrews.

3. If servicing a unit equipped with a Standard 6-Speed
or a Manual Shuttle Transmission, proceed to step 4. If unit
is equipped with an Instant Reverse Transmission, proceed
as follows:
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0.970 INCH + 0.020 INCH FHOM FACE
ref— OF ADAPTER PLATE TO DRIVE PLATE
L MOUKTIKG FACE ON FLYWHEEL

SHIM - IF REQUIRED
(i MAXIMUM OF 2)

BACK-UP
PLATE

TORQUE CONVERTER
DRIVE PLATE

FLYWHEEL

ADAPTER
PLATE

Fig. 28 — Converter Drive Plate and Back-Up Plate Installed

a. Measure the distance between the rear face of the
adapter plate and the converter drive plate
mounting surface on the flywheel.

b. A maximum of two shims may be added between
the flywheel and crankshaft to maintain a distance

Fig. 29 — Measuring Flywheel Face Run-Out

Printed in L.S. A,

Fig. 30 — Measuring Run-Out on Quter
Diameter of Flywheel

of .950-.990" between these two mounting
surfaces. (See Fig. 28.)

4. Check the flywheel face run-out as shown in Fig. 29.
The total indicator reading should not exceed .001” per
radius from the flywheel center to the point of
measurement.

5. Check the run-out of the outer diameter as shown in
Fig. 30. The total indicator reading should not exceed
.012”.

NOTE: When making these checks, apply
pressure against the center of the flywheel to
eliminate any crankshaft end play.

6. If either run-out measurement exceeds specifications,
remove the flywheel. Reclean the mating surfaces and
inspect for burrs. Reinstall the flywheel and again check the
run-out.

7. If servicing a unit equipped with a Standard 6-Speed
or a Manual Shuttle Transmission, tighten the flywheel
capscrews to 74—80 ft.-lbs. torque and bend over the
locking tabs. Install new clutch pilot bepring, making sure
that it contacts the shoulder inside the flywheel.

8. If unmit is equipped with an Instant Reverse
Transmission, remove the flywheel capscrews and install the
converter drive plate and back-up plate. Reinstall capscrews
and tighten to 76-85 ft.-lbs. torque. (See Fig. 28 for
proper positioning of drive plate.)

D&A 2-AD4.203
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DIESEL ENGINE TROUBLE CHART

PROBLEM SEE POSSIBLE CAUSE

A. Engine will Not TULN OVET v wae v swvs amims emas et sos 1,2,3,4,5,6
B. Engine turns over, but will not start .......... 1,2,7,8,9,10,11,12,13,14,15,16
C. Engine starts, runs for a few moments,

THEN SYOPE. i o st sss eoelm i e e wonms e e i 9,10;,11,1%,18
D. Engine misfiring or running erratically ........ 9,13, 14, 15, 16,19, 20, 21, 22, 23
E. Engine lacks power ........ouiiiiiiinnnenennnns 11,13,14,15,16,17, 21, 24,
F. Excessive exhaust smoke (WHITE) ............ P 13,14,15,16,17, 20
G. Excessive exhaust smoke (BLACK or GREY) ........ 14.15,16,17,22,23,24
H. Engine Noise - Combustion knocks ................... 14,15, 16, 24, 25
I. Engine Noise - Mechanical knocks .............. 21, 26, 27, 28, 29, 30, 31, 32, 33
J.. ENgine overfHeating ceveevewivaminwsesvm smienraeis 16,17, 24, 34, 35, 36, 37, 38, 39, 40
K. Excessive fuel consumption ........ R AT 14, 15, 16,17, 20, 21, 22,23, 24,41
L. BExctssiveidll consuimption. aeesesaemms e e 42,43,44,45,47,48,49
M. Low oil pressure ..........0.0.. R R N 26,44,46,50,51,52,53
N. High oil pressure' ..................................... 44,46, 54
0. Low compression pr.essure ............. e 16,21,48,55,56,57,58

POSSIBLE CAUSES OF DIESEL ENGINE MALFUNCTIONS

1. Dead or weak battery. Recharge or replace battery.

2. Poor battery cable or ground connections. Inspect, clean and tighten cables and connec-
tions.

3. Loose or faulty wiring connections. Clean and tighten connections.

4, Iaulty starting switch. Check and replace. ' -

5, Starter motor malfunctioning. Repair or replace.

6. Internal engine seizure. Check for foreign object in gears or cylinders and for piston
seizure,

D& A 2—AD4,203
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10.
11,
12,

13.

14,
15.
16.
7
18.

19,

20.
21.

22,

23.
24,

25.

26.

27.

28.

29.

POSSIBLE CAUSES OF DIESEL ENGINE MALFUNCTIONS (Continued)

Fuel tank empty. Fill tank and bleed fuel system.

Fuel shut-off control in "Off' position and/or fuel tank shut-off valve closed. Open con-
trol and/or valve.

. Air in fuel system. Bleed fuel system,

Fuel lift pump inoperative. Repair or replace pump.

Fuel filter, strainer or fuel lines clogged or damaged. Clean or replace.

Motor o1l too heavy. Drain and refill with recommended grade and weight,

Low compression pressure. Pressures should not exceed 10% variation between cylin-
ders. If compression is uniformly low, a complete engine overhaul is usually required to
restore the engine.

Water in fuel or improper type fuel. Drain and refill with the recommended type fuel.
Dirty or faulty f_uel injectors. Clean or replace.

Fuel injection pump or valves incorrectly timed. Reset timing.

Restriction in intake or exahust system. Check and service.

Fuel tank cap vent hole blocked. Replace or clean.

Insufficient fuel or restricted fuel flow. Check for plugged fuel filter, strainer, loose
connections, bent or cracked fuel lines or a defective fuel lift pump.

Low operating temperature. . Check thermostat. Replace if defective.
Incorrect valve clearance. Adjust.

Mis-matching of fuel injection equipment. Recheck fuel system components for proper
parts.

Faulty fuel injection pump. Have serviced by authorized C.A.V. service station.
Engine overloaded. Reduce load or shift to lower gear.

Low engine rpm and/or improper operating temperature. Adjust engine rpm to recom-
mended speed. Check that thermostat is installed and operating properly.

Excessively low oil level. Repair all oil leaks and refill to "FULL'" mark on dipstick.

Piston striking a valve. Check for valve sticking or improper valve timing. Also check
piston height and valve depth relative to top face of cylinder head if recently overhauled.

Main bearing. Replace.

Connecting rod bearings. Replace.




30.

POSSIBLE CAUSES OF DIESEL ENGINE MALFUNCTIONS (Continued)

Loose piston pin and/or piston slap. Service as required.

31. Broken piston ring. Replace.

32. Timing gears. Check backlash and condition of teeth. Replace gears if necessary.

33. Excessive camshaft end play. Adjust.

34. Low coolant level. Refill to proper level.

35. Tan belt slipping. Adjust.

36. Radiator fins partially clogged. Clean fins,

37. Ice formation in radiator during cold weather. Add anti-freeze solution.

38. Thermostat stuck closed. Replace.

39. Radiator or engine coolant passages blocked. Flush system.

40. Improper water pump operation. Repair or replace pump.

41, Leaks in fuel system. Repair.

42, 0Oil leaks. Repair.

43. New or rebuilt engine not yet fully "broken-in". Allow sufficient time for new piston rings
to become seated.

44. Incorrect weight, diluted or inferior oil being used. Drain and refill with recommended
grade and viscosity of motor oil.

45, Oil level too high. Fi-]l. to "FULL" mark.

46, Defective or improper oil pressure gauge. Replace,

47, Clogged crankcase breather pipe. Clean,

48. Worn, broken or stuck piston rings. Also worn pistons and liners. Replace.

49. Worn valve guide bores. Service as required.

50. Plugged oii intake screen. Clean.

51, Relief valve sticking open or broken relief valve spring. Clean or replace.

52, Air leaks in suction side of oil pump or badly worn pump. Repair.

53. Excessive bearing clearances within engine. Replace worn bearing.

54. Oil pressure relief valve sticking closed or improper spring installed. Replace damaged 4
or improper parts. ':'i‘
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POSSIBLE CAUSES OF DIESEL ENGINE MALFUNCTIONS (Continued)

Burned or sticking valves. Service as required,
Blown cylinder head gasket. Replace.
Broken or weak valve springs. Replace.

Cylinder(s) "washed" with fuel by faulty injector operation.

Repair or replace injectors.




MASSEY-FERGUSON

CLUTCH

The twelve-inch single clutch has a pressure plate loading of 1520 Ibs. (nominal). The pressure
springs are chrome silicon spring steel and are aluminum colored. The dry-type clutch discs have sintered
iron facings.

DISASSEMBLY (12” Single Clutch)

1. Place clutch assembly in a suitable press and with a bar positioned across clutch cover (so that
it will not be across the release lever nuts), compress the clutch.

12-1nch Single Clutch — ldentification and Sequence of Parts

1. Clutch Spacer 4. Eyebolt (Lever Pivot) 7. Release Lever 9. Clutch Cover 12. Lockwasher

2. Clutch Disc Assembly 5. Lever Strut 8. Return Spring 10. Nut : 13. Pressure Spring
3. Pressure Plate 6. Pin (Release Lever) (Release Lever) 11. Bolt (Clutch to Flywheel)
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2. Remove the three staked nuts, No. 10,
and slowly release pressure against clutch cover.

3. Remove the clutch assembly from the
press and lift off clutch cover, No. 9, with re-
lease lever return springs, No. 8, attached. (Re-
turn springs may then be unhooked from the
cover.)

4. Remove the twelve aluminum colored
pressure springs, No. 13, from the pressure
plate, No. 3.

5. To remove the release levers, lift up on
eyebolt, No. 4, while maneuvering strut, No. 5,
rearward of lever, No. 7. Rock the lever side-
ways while lifting on eyebolt and the release
lever, No. 7, pin, No. 6, and eyebolt, No. 4, will
lift free of the pressure plate. Strut, No. 5, may
then be removed.

INSPECTION (12” Single Clutch)

1. Place pressure springs under 132 (%5)
Ibs. load and measure the coil length. Replace
springs that measure less than 1-1/2 inches in
length.

2. Check the finished surface of the pres-
sure plate for scoring and burned areas. If either
condition exists, replace pressure plate.

3. Inspect the facing of the clutch disc for
glaze, damage or excessive wear. If any of these

conditions exist, either ‘“reline” the clutch or
replace the clutch disc assembly.

REASSEMBLY (12” Single Clutch)

1. Insert strut, No. 5, into its groove in pres-

sure plate.

2. Place pin, No. 6, through eyebolt, No. 4,
and slide the release lever, No. 7, over the
threaded end of the eyebolt. Hold the release
lever in this position with cne hand and use the
other hand to hold strut, No. 5, upward and to the
rear of its groove. Rock the release lever side-
ways and “work” eyebolt into pressure plate
with the release lever beneath the strut.

3. Hook return springs, No. 8, into clutch
cover, No. 9.

4. Place the twelve aluminum colared coil
springs, No. 13, on their bosses in pressure
plate, No. 3.

5. Position clutch cover, No. 9, over the
coil springs, making sure that return springs,
No. 8, in cover are over the release levers.

6. Place clutch assembly in a suitable press
and with a bar positioned across clutch cover
(so that it will not interfere with the release lever
eyebolts), compress the clutch.

7. Install new release lever nuts, No. 10, on
the eyebolts until the nut is flush with the top of
the eyebolt. (This is a preliminary setting for the
clutch release levers.) Do not stake the release
lever nuts in position at this time. These nuts
should be staked after the clutch assembly has
been installed against the flywheel and the
“Clutch Release Lever Adjustment” has been
made. (See the appropriate Section of this Man-
ual that pertains to the tractor using this particu-
lar clutch.)

8. Carefully release the pressure against
clutch cover and remove the clutch assembly
from the press.
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