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1. Clean primary balancer parts, oil pump cover, balancer

housing with finished reamed bushings, counterweights
and counterweight shafts in hot detergent metal cleaner

solution prior to assembly.

2. Apply light coating of JIC 127 oil to I.D. of shaft
bushing. Do not apply oil to 0.D. of counterweight shafts.
Assemble shafts into counterweight by hand. Do not force
shafts through counterweights, If resistance to assemble
shafts if greater than light hand pressure, remove shaft
"and examine parts for dirt, burrs, etc. Apply loctite to
counterweight set screws (Per ES-A6239) and torque to
70-80 Ft. Lbs. (Per ES-A6055). Loctite must be allowed
to set up minimum of 8 hours prior to oil pump pressure

\E%& and flow test.

3. At assembly backlﬁﬁh'between counterweights must be .003

to .024, Check for .003 minimum backlash when gears are
turned inward and crowded together as shown in Fig. 1.
Check for .024 waximum backlash when gears are turned
outward and pulled apart as shown in Fig., 2
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- 1
4, Pressurize balancer bushings during balancer oil pump

5.

pressure and flow test. (ES-A6154) with filtered
JIC 127 run in oil. Prime oil pump prior to start of
pump test. ‘

At assembly to engine shim all four mounting pads for
.008-.013 backlash between balancer and balancer drive
gear on crankshaft. Check all three 120° intervals of
crank gear rotation. Shim thickness must be the same
on all 4 mounting pads.

Correct torque for balancer housing mounting bolts
1/2-13 Grade 5 bolts 80-96 Ft. (presently used on
- 2 gear balancer)
1/2-13 Grade 8 bolts 110-132 Ft. (used on earlier
3 gear balancer)

When assembling bolt on balancer drive gear to
crankshaft, apply loctite #271 to balancer gear
mounting screw threads. Torque balancer gear mounting
screws per ES-A6055.
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GENERAL ENGINE SPECIFICATIONS
W14 LOADER

THE MODEL AND ENGINE SERIAL NUMBER
IS STAMPED ON A PLATE LOCATED ON THE
SIDE OF THE ENGINE ABOVE THE CRANK-
ING MOTOR.

General

Y o SO

I T h e T 0 s (=) oS TT U TUN 1-3-4-2
o) o - 4-5/8 Inches
] 0 0] L S OO PO PP PU T UPUPPP PPN 5 Inches
Piston DiSplacement ........ccociiiiiiiiiiiiieie et et e e e aaean s 336 Cubic Inches
Compression RAiO .....ccciiiieiiiiieiiiieiieiiiiierieerir et earenatnsrenssneasersanssensanssonssssssssanssnssnonsonsses 16.5 to 1
No Load Governed Speed ......c.cccciciieiiiiiiiicriiieiiiiicnienieareeseaitesssseasssnssessasseersareares 2330 to 2370 RPM
Rated ENgine Speed ...ttt et s st et r e e s e e tesneeaerta st st ena s aaans 2200 RPM
Engine Idling Speed .....c.ccciiiiiiiiiiiiie e eveeteeeeeenrenranans 725 to 775 RPM
EXhaust Valve ROTAtOrS ...ccocviiiiiiiiviiiiiriiiieirrereatreietteariereessestasasnserassensrensesaasnsnsnssns Positive Type
*Valve Tappet Clearance (Exhaust) ........ccocovieens {Hot) .020 Inch .....cccvvvvrnvrnnnn (Cold) .025 Inch

{INEAKE) ittt vireeiee s e e e sreen s e e s eaaas (Hot and Cold) .015 Inch
*Hot Settings Are Made After the Engine Has Operated At Thermostat Controlled Temperature
For At Least Fifteen Minutes,

Cranking MOLOT ....coeiiiuiiiiiiiiiir et cer et ree st e et s eeneaneansennasassnsscrrananrannses 24 Volt Negative Ground
Thermostat OPerating RANEE .....cocciiiiiviiiiiieiiniiierierrerensiseierietsriasiosivsassssrenssnsns 1759F, to 2020F.
Piston and Connecting Rods
RINES PEI PISTONM ..iitiiitiiiiniiiiiiiiiiiniii it ts et etiate st s st tatertaseaastnsraasanssnnssneenaetaeennerenesaneens 3
Number 0f ComPressiOn RINES .....cc.ciiiiiiiieiirieiiiieivenvirietrieeratantastsesnseasesssnssnsssrserasressesenssensenses 2
NUMDET Of OIl RINES ..oiiiiiiiiiiiee it ieriie s e ties st e e e ss it s e tatsstransantrennrssrsassaasstassssinsesnrsssanssrinsents 1
TYPE PINS i e rtie i e re et et e s en st et tberaareanenrennsanshraansanrs Full Floating Type
Type Bearing .....cccocovvviiiniiiniininninnn. Replaceable Precision, Steel Back, Copper-Lead Alloy Liners
Main Bearings
NUIIDET Of BATINES onenvvniiiiiiiiiii ettt ettt tetatestsastestasastsssisnennantaneassnssnssensssessenrensanans 5
Type Bearings ......ccoccvievieiinnianiannen. Replaceable Precision Steel Back, Copper-Lead Alloy Liners
Engine Lubricating System
0Oil Pressure ............. 45 to 60 Pounds with Engine Warm and Operating at Rated Engine Speed
TYPE SYSTEITL .ottt s et s e veneaare b s saennss Pressure and Spray Circulation
O] PUIID otitiiiiiiiiiiiii ittt tets s ettasseriestasssseatnsasssastensssnsasrsstrassarssnsarnensesrasraasenssnriensonaseres Gear Type
L0} 1 09 1 1) S RPN Full Flow Spin on Type
Engine Oil Capacity (without filter change) ........ccovvrvrrininenenes reereeesrtnenerearrarrnereraee 10 U.S. Quarts
(with filter change) ........cccoviiiiiiniiniiiiiiii 11 U.S. Quarts
Fuel System
Fuel Injection PUMD ...icviviiiiieiiiieiiiiieiiareenssnenresvrensnsas Robert Bosch, Type PES Multiple Plunger
Pump TImMINE .o eaees 31 Degrees Before Top Dead Center (Port Closing)
Fuel INJECIOTS .uivviieiiiiiiiiiientieiiiriniiesistsesaencaninsnsnsnsasnsans Pencil Type (Opening Pressure 3200 PSI)
Fuel Transfer Pump .....ccccoooieiieiiiiieiiiicieiieeennen, Plunger Type, Integral Part of Injection Pump
Governor ............ Variable Speed, Fly-Weight Centrifugal Type, Integral Part of Injection Pump
1st Stage Fuel FILer ....coviiiiiiiiiiiiiiiiiiiiiiiir e s ierieeisereceraessansnssnsresssen Full Flow Spin on Type
2nd Stage Fuel FIlter ...t eetereeetaee e e eeeeeaena s Full Flow Spin on Type
CASE CORPORATION
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FRACTION to DECIMAL to MILLIMETER CONVERSION TABLE

Fraction Decimal MM Fraction Decimal MM Fraction Decimal MM
1/64 .0156 0.397 23/64  .3593 9.128 45/64 .7031 17.859
1/32 .0312 0.794 3/8 3750 9.525 23/32 .7187  18.256
3/64 .0468 1.191 25/64  .3906 9.922 47/64 7343  18.653
1/16 0625  1.687 13/32 .4062  10.319 3/4 .7500  19.050
5/64 0781 1.984 | 27,64 .4218 10.716 | 49/64 .7656  19.447
3/32 0937  2.381 7/16  .4375 11.113 | 25/32 .7812 19.844
7/64 1093 2.778 29/64  .4531 11509 | 51/64 .7968  20.240
1/8 1250 3.175 15/32 .4687 11.906 | 13/16 .8125  20.637
9/64 1406 3.572 31/64 .4843 12.303 53/64 .8281 21.034
5/32 . 1562 3.969 1/2 .5000 12.700 27/32 .8437 21.431
11/64 11718 4.366 33/64 .51586 13.097 55/64 .8593 21.828
3/16 .1875 4.762 17/32 5312 13.494 7/8 .8750 22.225
13/64 .2031 5.159 35/64 .5468 13.890 | 57/64 .8906 22.622
7/32 .2187 5.5656 9/16 5625 14.287 29,32 9062 23.019
15/64 .2343 5.953 37/64 5781 14.684 59/64 9218 23.415
1/4 .2500 6.350 19/32 .5937 15.081 15/16 9375 23.812
17/64  .2656 6.747 39/64  .6093 15.478 | 61/64 .9531  24.209
9/32 .2812 7.144 5/8 .6250 15.875 31/32 .9687 24.606
19/64  .2968  7.541 41/64  .6406 16.272 | 63/64 .9843  25.003
5/16 .3125 7.937 21/32  .6562 16.669 1 1.0000 25.400
21/64  .3281 8.334 43/64 .6718 17.065
11/32  .3437 8.731 11/16  .6875 17.462
INCH to MILLIMETER CONVERSION TABLE
Inch MM Inch MM Inch MM Inch MM
1 25.400 6 152.000 10 254.000 60 1.524.000
2 50.800 7 177.800 20 508.000 70 1.,778.000
3 76.200 8 203.200 30 762.000 80 2,032.000
4 101.600 9 228.600 40 1,016.000 80 2,286.000
5 127.000 10 254.000 50 1,270.000 100 2,540.000

Rac 9-78647

Issued 3-81

Printed in U.S.A.
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RUN-IN INSTRUCTIONS
Engine Lubrication
Fill the engine crankcase with CASE HDM oil and install new engine oil filters, after an engine has been rebuiit.

NOTE: Use a SERIES 3 DS or CD SERVICE CLASSIFICATION oil that has the correct viscosity rating for
ambient air temperature, if CASE HDM oil is not used.

Change the engine oil while the engine is hot and replace the engine oil filters, after the first 20 hours of
operation.

Change the engine oil and filters at the given intervals, after the 20 hours, as found in the Operator’s Manual.

Run-In Procedure For Rebuilt Engines (With A Dynamometer)

The following procedure must be followed when using a PTO dynamometer to run-in the engine. The
dynamometer will make sure of the control of the engine load at each speed and will remove stress on new
parts during run-in.

During the run-in, continue to check the oil pressure, coolant level and coolant temperature.

STEP TIME ENGINE SPEED DYNAMOMETER SCALE LOAD*
1 **10 Minutes 1000 RPM Not Any
2 **10 Minutes 1800 RPM Not Any
3 20 Minutes 1800 RPM 1/3
4 20 Minutes 1800 RPM 1/2
5 ***30 Minutes 100 RPM below rated speed 3/4
6 Tighten the cylinder head bolts to the torque that is found in Section 2015 of the service manual.

* According to normal dynamometer scale load at rated speed for the specific vehicle model. Decrease this
scale load as shown.

** The best run-in procedure will constantly change the throttie between 750 to 1000 RPM, for the first 10
minutes and from 1000 to 1800 RPM, for the next 10 minutes. The purpose of this changing RPM is to
change the lubrication and coolant flow.

*** 30 minutes at 3/4 load is a minimum amount of time the engine can be run. Itis best that when possible, the

engine (especially a turbocharged diesel) must be run for four (4) hours or more, at the above speed and
load before checking the full engine horsepower or before using the engine for heavy field work.

Run-In Procedure For Rebuilt Engines (Without A Dynamometer)

STEP TIME ENGINE SPEED LOAD
1 *10 Minutes 1000 RPM Not Any
2 * 10 Minutes 1800 RPM Not Any
3 30 Minutes 2/3 Rated RPM Light Load
4 1 Hour Full RPM (not over 2000 RPM) 80 to 90%
5 Tighten the cylinder head bolts to the torque that is found in Section 2015 of the service manual.

* If engine must then run at or near full load to operate the machine, remove the load for the first hour and
run at high idle for several minutes at 15 minute intervals.

Run-In Procedure

Keep in one gear lower than normal for the first 8 hours of field operation. DO NOT “lug” the engine for the
next 12 hours. Prevent “lugging” by moving the shift iever to a lower gear. The englne must not be “lugged”
below the Rated Engine RPM during the early hours of life.

Rac 9-78647 Issued 3-81 Printed in U.S.A,



ENGINE SPECIFICATION DETAILS

Cylinder Sleeves

U.S. Value
1/ < U Wet, Can Be Replaced
Material ......... . ... i i PP Cast Iron
IDOf Sleeve ..o it et e e 4.6250 to 4.6263"
Maximum Service Limit ... i i 4.6283"
Sleeve Out of Round (Installed inBlock) ...........cooiiiiiiiane, 0.002"
Maximum Service Limit ....... . i i i i e 0.002"
Taper (Installed in Block) ...oiiiiiiiiii ittt 0.001"
Maximum Service Limit ... ... ittt it it e 0.002"
Clearance at Bottom of Piston,
90 Degrees to Piston Pin .......coiveriiiniiiiinn, 0.0052 to 0.0075"
Maximum Service Limit ... .. . i i it et 0.0100"
Piston with 1.62” (41.15 mm) Pin Bore
L7 =L S Cam Ground
Material ... ittt it ittt res i e Aluminum Alloy
OD At Bottom, 90 Degrees to Piston Pin ................ 4.6188 to 4.6198"
Minimum Service Limit ... ... ... . i i 4.6178"
IDof Piston PinBore .........ciiiiiiiniiiieiiiainnnn. 1.6251 to 1.6263"
Maximum Service Limit ...........coeiiieeeeeeeeeniennnninnnns 1.6258"
Width of 1st Ring Groove ........ocoviiiiiiiiniinn i, 0.097 to 0.098"
Maximum Service Limit ... ... ittt iiiiiiicitiiinasas 0.0985"
Width of 2nd Ring Groove .........cciiiiiiiiinin i iiiiinss 0.097 to 0.098"
Maximum Service Limit .....coiiiiiiiii ittt 0.0985"
Width of 3rd Ring Groove ............ ... e 0.188 to 0.189"
Maximum Service Limit ........ ... i 0.190"
Piston with 1.80” (45.72 mm) Pin Bore
5 L 2 Cam Ground
Material ... i i et Aluminum Alloy
OD at Bottom, 90 Degree to Piston Pin .................. 4.6188 to 4.6198"
Minimum Service Limit ...... ... i e e e 4.6178"
IDof Piston Pin Bore .........ccciiiiiimiiinioinnnnnnnnn 1.8001 to 1.8005"
Maximum Service Limit ... ... i i e 1.8010"
Width of 1st Ring Groove ............ciiiiiiiiiiiianns Not Measureable
Width of 2nd Ring Groove ...........c.cciiiiiiiiiiinaenes Not Measureable
Width of 3rd Ring Groove ..........cicvviiiinnierernnnnsens 0.188 to 0.189"
Maximum Service Limit ... .. . i i i e 0.180"

Piston Pin for Piston with 1.62” (41.15 mm) Pin Bore
17 - Floats

(oo I T 1.6244 to 1.6246"
Piston Pin for Piston with 1.80"” (45.72 mm) Pin Bore

L7 AR Floats
L0 1 2o T 4 T 1.7994 to 1.7996"

Rac 8-78647

1023-5

Metric Value

117.475 to 117.508 mm
117.5588 mm

0.0508 mm

0.0508 mm

0.0254 mm

0.051 mm

0.1321 to 0.1905 mm
0.2540 mm

117.3175 t0 117.3429 mm
117.2921 mm

41.2775 to 41.2826 mm

‘ 41.2953 mm

2.464 10 2.489 mm
2.5019 mm

2.464 t0 2.489 mm
25019 mm

4775 t0 4.801 mm

4.826 mm

117.3175 to 117.3429 mm
117.2921 mm

45.7225 to 45.7327 mm
45.7454 mm

4.775 to 4.801 mm
4.826 mm

41.2598 to 41.2648 mm

45.7048 to 45.7098 mm

Issued 3-81 Printed in U.S.A.
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Piston Rings - U.S. Value
Number One Compression (Top) ......... Square Type with Chrome Face
End Gap in 4.625" (117.475 mm) ID Sleeve .............. 0.015 to 0.025"
Maximum Service Limit ... i e 0.030"
Side ClearanCe .. ...vveiennrrienraneenrtanareaiesnes 0.0035 to 0.0050"
Maximum Service Limit ... ... . . i i e 0.006"
Number One Compression (TOP) ......covvivviiiniinnnnnn, Keystone Type
End Gap in 4.625" (117.475 mm) ID Sleeve .............. 0.015 to0 0.025"
Maximum Service Limit ... ... oo i i 0.030"
Side ClearanCe ...voveeenreereeceerineninnnnenninns Not Measureable
Number Two Compression (Intermediate) . Square Type with Tapered Face
End Gap in 4.625" (117.475 mm) |D Sleeve .............. 0.013 to 0.023"
Maximum Service Limit .........coo it 0.028"
Side ClearanCe .........cvvvivivennnsnennenninnanannsnns 0.003 to 0.005"
Maximum Service Limit ......... oot e 0.006"
Number Two Compression (Intermediate) ................. Keystone Type
End Gap in 4.625" (117.475 mm)} ID Sleeve .............. 0.01510 0.025"
Maximum Service Limit ... . i e e 0.030"
Side ClearanCe ......vveerecvreesnsennsniaserarensss Not Measureable
Number Three Qil Control Ring (Bottom) ................. ... .. Two Piece
WIdth e e 0.1860 to 0.1865"
End Gap in 4.625" (117.475 mm) ID Sleeve .............. 0.016 to 0.026"
Maximum Service Limit .......ooiiie i i 0.031"
Side ClearancCe ... vvrevenenreneeneeanninnrnnneniss 0.0015 to 0.003"
Maximum Service Limit .......... i ittt i 0.0035"

Metric Value

0.381 to 0.635 mm
0.762 mm

0.0889 to 0.127 mm
0.152 mm

0.381 to 0.635 mm
0.762 mm

0.330 to 0.584 mm
0.711 mm
0.076 to 0.127 mm
0.152 mm

0.381 to 0.635 mm
0.762 mm

4.7244 to 4.7371 mm
0.406 to 0.660 mm

A 0.787 mm
- 0.0381 to 0.0762 mm
0.0889 mm

Connecting Rod for Piston with 1.62” (41.15 mm) Pin Bore

41.2852 to 41.2953 mm
41.3131 mm

40.284 to 40.538 mm
73.6676 to 73.6930 mm
0.0330 to 0.0965 mm
0.1092 mm

0.051, 0.254,

0.508, 0.762 mm

0.178 to 0.406 mm

457302 to 45.7403 mm
45.7581 mm

40.284 to 40.538 mm
80.0176 to 80.043 mm
0.0330 to 0.0965 mm
-0.1092 mm

0.051, 0.254,

0.508, 0.762 mm

(270 E-] o 11 o Ve R P Replaceable
Bushing ID, Installed (Ream to Size) .................... 1.6254 to 1.6258"
Maximum Service Limit .....ooiiiiiiiiiiiiiiii i 1.6265"
Bearing LiNers .......c.oiiiiiiiiiiiiiiiininiiiinanananas Replaceable
Bearing Liner Width ....... ... .. i it 1.586 to 1.596"
Bore iD without Bearing Liners .............ccivins. 2.9003 to 2.9013"
Bearing Qil Clearance ........ooiviiiiiiiiiiinnnennnnn. 0.0013 to 0.0038"
Maximum Service Limit . ... .o e 0.0043"
Undersize Bearings for Service ................. 0.002, 0.010, 0.020, 0.030"
Side ClearanCe .......vvviteeeverinnrrnnueeennerranianes 0.007 to 0.016”
Connecting Rod for Piston with 1.80" (45.72 mm) Pin Bore
BUSNING i i i e e Replaceable
Bushing D, Installed (Ream to Size) .................... 1.8004 to 1.8008"
Maximum Service Limit ................oal, e 1.8015"
Bearing Liners .......coivenieviriianiiinneroeenanaananannns Replaceable
Bearing Liner Width ....... .. ivvrereiiiii it 1.586 to 1.596"
Bore ID without Bearing Liners .................... .00 3.1503 t0 3.1513"
Bearing OQil Clearance .........c.ooiiiiiiiiaieiiinian 0.0013 to 0.0038"
Maximum Service Limit ... ... ittt 0.0043"
Undersize Bearings for Service ................. 0.002, 0.010, 0.020, 0.030"
Side ClearanCe ......uviiiiiirerirresiaianseereiinsennas 0.007 to 0.016"

Rac 9-78647
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Crankshaft with 3" (76.2 mm) Main Bearing Journals

U.S. Value
LY 1 U Forged, Heat Treated and Balanced
End Play, Number Five Main BearingCap ................. 0.003 to 0.015”
Thrust Bearing, Standard Thickness .............covvuetn 0.184 t0 0.186"
Thrust Bearing, Oversize Thickness for Service ............ 0.190 to 0.192"
Connecting Rod Journal Width ........... ...t 1.9975 to 2.0025"
Connecting Rod Journal, Standard OD .................... 2.748 to 2.749"
0.010" (0.254 mm) OD Undersize, Grindto .............. 2.738 to 2.739"
0.020” (0.508 mm) OD Undersize, Grindto .............. 2.728 t0 2.729”
0.030” (0.762 mm) OD Undersize, Grindto. .............. 2.718 to 2.719”
Connecting Rod Journal Maximum Taper ........c.ciiiiiiiaann, 0.0005"
Connecting Rod Journals OQutof Round ...........oooiiiiiivnnee, 0.0005"
Main Bearing Liners ..........oiiiiiiinarrrnniaeecnnananaans Replaceable
Main Bearing Liner Width, 1st, 3ardand 6th .............. 2.1515t0 2.1615"
Main Bearing Liner Width, 2ndand 4th .................... 1.151 to 1.161"
Main Bearing Qil Clearance .........c.coiiiiiiiiiinnens 0.0016 to 0.0046"
Maximum Service Limit ......... i i 0.005"
Undersize Main Bearing Liners for Service ................... 0.002, 0.010,
0.020, 0.030"
Main Bearing Journal, Standard OD ...................... 2.998 to 2.999"
0.010" (0.254 mm) OD Undersize, Grindto .............. 2.988 to 2.989"
0.020” (0.508 mm) OD Undersize, Grindto .............. 2978 to0 2.979"
0.030” (0.762 mm) OD Undersize, Grindto .............. 2.968 to 2.969"
Main Bearing Journal Bore ID without Liners .............. 3.191 to 3.192"
Main Bearing Journal Width
2nd and A L e e 1.555 to 1.570”
. 1 o 2.623 to 2.627"
L 2.6175 to 2.6325"

Crankshaft with 3.5” (88.9 mm) Main Bearing Journals

B8+ 1T Forged, Heat Treated and Balanced
End Play, Number Three Main BearingCap ............... 0.003 to 0.015"
Thrust Bearing, Standard Thickness ............oveeennn.. 0.155 to 0.157"
Thrust Bearing, Oversize Thickness for Service ............ 0.161 to 0.163"
Connecting Rod Journal Width .................. ... ... 1.9775 to 2.0025"
Connecting Rod Journal, Standard OD .................... 2.998 to 2.999"
0.010” (0.254 mm) OD Undersize, Grindto .............. 2.988 to 2.989"
0.020” (0.508 mm) OD Undersize, Grindto .............. 2.978 to 2.979"
0.030” (0.762 mm) OD Undersize, Grindto .............. 2.968 t0 2.969"
Connecting Rod Journal Maximum Taper .......ccovevivevenennn.. 0.0005"
Connecting Rod Journals Qutof Round ...................... ... 0.0005"
Main Bearing LiNers ....ovoevuriiiiniiiniiiinieiinennnns Replaceable
Main Beai’ing Liner Width, 1st, 3rdand 5th .............. 2.1515t0 2.1615"
Main Bearing Liner Width, 2nd and 4th ................... 1.214 to0 1.224”
Main Bearing Qil Clearance ...........coivivrirnnnsinnn 0.0016 to 0.0048" -
Maximum Service Limit .........ciiiiiiiiii i i 0.005"
Undersize Main Bearing Liners for Service ................... 0.002, 0.010,

0.020, 0.030"

Rac 9-78647
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Metric Value

0.076 to 0.381 mm
4674 t0 4.724 mm
4.826 to 4.877 mm
50.7365 to 50.8635 mm
69.799 to 69.825 mm
69.545 to 69.571 mm
69.291 to 69.317 mm
69.037 to 69.063 mm
0.0127 mm

0.0127 mm

54.6481 to 54.9021 mm
29.235 to 29.489 mm
0.0406 to 0.1168 mm

0.127 mm

0.051, 0.254,

0.508, 0.762 mm
76.149 to 76.175 mm
75.895 to 75.921 mm
75.641 to 75.667 mm
75.387 to 75.413 mm
81.051 to 81.077 mm

39.497 to 39.878 mm
66.624 to 66.726 mm
66.4845 to 66.8655 mm

0.076 to 0.381 mm
3.937 to 3.988 mm
4089 to 4.140 mm
50.2285 to 50.8635 mm
76.149 to 76.175 mm
75.895 to 75.921 mm
75.641 to 75.667 mm
75.387 to 75.413 mm
0.0127 mm

0.0127 mm

54.6481 to 54.9021 mm
30.836 to 31.089 mm
0.0406 to 0.1168 mm

0.127 mm
0.051, 0.254,
0.508, 0.762 mm
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Crankshaft With 3.5"” (88.9 mm) Main Bearing Journals (Continued)

U.S. Value
Main Bearing Journal, Standard OD ...................... 3.498 to 3.499"
0.010" (0.254 mm) OD Undersize, Grindto .............. 3.488 to 3.489"
0.020" (0.508 mm) OD Undersize, Grindto .............. 3.478 to0 3.479”
0.030" (0.762 mm) OD Undersize, Grindto .............. 3.468 to 3.469"
Main Bearing Journal Bore ID without Liners .............. 3.691 to 3.692"
Main Bearing Journal Width
2nd and dth .. et 1.618 to 1.633"
EC 1 '« 2.561 to 2.565"
L o T 2.5855 to 2.6005"
Camshaft
L5 O A Parabolic
BUSHING ..ottt i it Four, Replaceable
Bushing Lubrication ...... ... i il Under Pressure
IDof BUShING ..oiiiiiiiii i ii it ciiireianannnnannn 2.2484 to 2.2514"
Maximum Service Limit ...ttt i 2.2524"
Bushing Width
Tst (Front) ..o it et ieie e anns 1.646 to 1.666"
2nd and 3rd ... i i e e it e e 1.4275 t0 1.4475"
4h .. e ee e ee ey 1.1462 to 1.1662"
OD of Each Bearing Surface ............c.oiviivnvnnnnn 2.2460 to 2.2470"
Minimum Service Limit ...ttt it 2.2455"
Thrust Washer Thickness ..........c.coovevueveneenennnns 0.1225 to 0.1275"
Minimum Service Limit ... . i i i i i 0.1215"
Thrust Plunger Spring
Free Length ... it i e ittt iiarneenaas 3.625"
OD of SPriNg +vviiiinn it ciii it iiinen ey 0.3912 to 0.4062"
Compress to 2.750” (69.85 mm) .......c.cciiiiiiinannnnn. 45 to 55 Ibs.
Valve Push Rod Lifters
OD of Lifter Stem, Standard .........ccciiiiiiiieennnnen 0.8097 t0 0.8102"
OD of Lifter Stem, Oversize for Service ................. 0.8190 to 0.8195"
ID of Block Bore, Standard .........ccoviviiiiinniennns, 0.8118 t0 0.8130"
Maximum Service Limit ...... ot iiniieiiiianiirenirrrrsnnenss 0.8135"
ID of Block Bore, Oversize for Service ..........cccu.... 0.8215 to 0.8225"

Rac 9-78647
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Metric Value
88.849 to 88.875 mm
88.595 to 88.621 mm
88.341 to 88.367 mm
88.087 10 88.113 mm
93.751 10 93.777 mm

41.097 to 41.478 mm
65.049 to 65.151 mm
65.6717 to 66.0527 mm

57.1094 to 57.1856 mm
57.2110 mm

41.808 t0 42.316 mm
36.2585 to 36.7665 mm
29.1135 to 29.6215 mm
57.0484 to 57.0738 mm

57.0357 mm

3.1115 t0 3.2385 mm

3.0861 mm

92.075 mm
9.9365 to 10.3175 mm
200 to 245 N

20.5664 to 20.5791 mm
20.8026 to 20.8153 mm
20.6197 to 20.6502 mm

20.6629 mm
20.8661 to 20.8915 mm
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Gear Train

Backlash U.S. value
Crankshaft Gear to Camshaft Gear ..................... 0.004 to 0.011"
idler Drive Gearto Idler Gear ..........cooevviiiiaannn, 0.003 to 0.010"
Idler Gear to Fuel Pump Gear ........ccoviieiiiiinnnnnns 0.004 to 0.012"
Crankshaft Gearto Qil Pump Gear .............cocvvee 0.006 to 0.011"
Crankshaft Gear to Fuel Pump Gear ...............c.c..o.. 0.027" Max.

ODofldlerGearShaft .........ccviiiiiiiiii e, 1.7325 to 1.7330"

iD of Idler Gear Bushing ........ccooiiiiiiniennin .. 1.7345 to 1.7355"
Maximum Service Limit . .....cooii i e 1.7375"

idler Gear Thrust Washer Thickness ...............vvians 0.061 to 0.063"

Idler Gear Lateral Movement ........ ... ciiiiiiiiiiinne.s 0.002 to 0.012"

Oil Pump and Two Gear Balancer

Positive Displacement Pump .....ooviiiiiiiiiiininrreeeennn, Gear Type

Pump Gears to Cover Clearante .........oeveeeriinneraeenenss 0.005 max.

Pump Gear to Housing - Radial Clearance ................... 0.006" max.

Backlash
Crankshaft Gear to Counterweight Gear ................ 0.008 to 0.013"
Counterweight Gear to Counterweight Gear ............. 0.003 to 0.024"

Relief Valve Spring
Free Length . ... it it i it e 2.000"
Wire Diameter .......uiiiieaer ittt iniiiieennnneenaaanas 0.080"
Maximum OD of SPHNG . ..vvvirniii it iiiiiiiiiaanarrasianes 0.673"
Number Of Coils ...ttt et iisannniiiaanansnen 1
Compress t0 1.234" (31.344 mm) ....covnviniiiiiinnn., 24.4t0 26.2 Ibs.

Oil Pump and Three Gear Balancer

Positive Displacement Pump .........ccviiiioiiiiiiiaiii.., Gear Type

Pump Gears to Cover Clearance .........cceivieeiiiiiinannas 0.005"” max.

Backlash
Crankshaft Gear to Counterweight Gear ................ 0.008 to 0.013"
GCounterweight Gear to Counterweight Gear ............. 0.005 to 0.013"

Counterweight Gear and Drive Gear Bushing Wear ............ 0.007 max.

Relief Valve Spring
Free Length ... o i i it e 3.00"
Wire Diameter ... ..ottt ettt it e 0.062"
@000 =T o] 1 T 0.515"
Number of Coils . ..ccvtii it it iiteta i istrsanerssansans 25
Compress 10 1.68" (42.67 MM) .......oiiviiiiinrannenns 13.5t0 15.5 Ibs.

Rac 9-78647
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Metric Value

0.102 to 0.279 mm
0.076 to 0.254 mm
0.102 to 0.305 mm
0.152 to 0.279 mm
0.686 mm Max.
44.0055 to 44.0182 mm
44.0563 to 44.0817 mm
44.1325 mm

1.5494 to 1.6002 mm
0.051 to 0.305 mm

0.127 mm max.
0.152 mm max.

0.203 to 0.330 mm
0.076 to 0.610 mm

50.800 mm
2.032 mm
17.094 mm
11

108 to 116 N

0127 mm max.

0.203 to 0.330 mm
0.127 to 0.330 mm
0.178 mm max.

76.20 mm
1.575 mm
13.081 mm
25

60 to 69 N
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1023-10

Oil Pump, Front Mount

U.S. Value
Positive Displacement PUmp .......civineriiiinieeneiinanann, Gear Type
Backlash
Pump Gear To Crankshaft Gear ........................ 0.006 to 0.011"
Pump Gears to Body Radial Clearance ..........ccecevvviivns- 0.006" max.
Pump Gears to Pump Cover Clearance ...........coovivnanen. 0.005" max.
Qil Pressure at Rated Speed, Hot Qil ............. ... ... 45 to 60 PSI
Relief Valve Spring - Inner
Number of Coils .. ..t et e 14.5
Direction of COils .....cocoviiiiiiiii L.H.
Wire Diameter ... e 0.063"
Maximum OD ... i i i e i i e 0.454"
Free Length ... ... 1.750"
Compress t0 1.234 (31.344) ......... el 16.410 17.6 Ibs.
Relief Valve Spring - Outer (Also For Pumps With One Spring)
Number of Coils ..ot i e e i iee i e 11
Direction of Coils .. .viviinrr i i i i RH
Wire Diameter ....oiiiiininriiinriien ittt i 0.080"
MINIMUM ID ot e e et e tan i ianea 0.493"
Maximum OD .. e 0.673"
Free Length ...ttt rsneninnaaaaannns 2.000"
Compress t0 1.234 (31.344) ........ .o, 24.4t0 26.2 |bs.
Relief Valve Cup Plug Depth ..., v 0.375"

Rac 9-78647

Metric Value

0.152 to 0.279 mm
0.152 mm max.
0.127 mm max.
310 to 413 kPa

14.5

L.H.

1.600 mm
11.532 mm
44.450 mm
73to 78 N

11

RH

2.032 mm
12.522 mm
17.094 mm
50.800 mm
108to 116 N
9.525 mm
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Cylinder Head U.S. Value
L T o - Ve - P 0.005"
Exbhaust Valve
Tappet Clearance ...... ..ottt anaaanians 0.025"
Face ANgle .....irriiii i it e e 44 Degrees
Face RUN-OuUt ... .. i ittt i iinrraaans 0.002" max.
(] 0 I o] 1= 1o R AR 1.745 10 1.755"
OD Of S1eM ittt ittt e ittt i 0.402 to 0.403"
Minimum Service Limit ... i 0.4018"
OD of Taper at 4.2675” (108.3945mm) .............cconnt. 0.401 to 0.402"
Minimum Service Limit ... . i i e 0.4008"
10T o | € o T 6.4195 to 6.4405"
Insert Seat ANGle ... e e 45 Degrees
Seat Contact Width ... ... . i it i, 0.0800 to 0.1000"
Seat RUN-OUL ... i i it ittt iir i aerctie e 0.002"
Insert Height ... ... i i 0.3115 to 0.3175"
OD of INSEI «oee e vttt eietis e eeennnns 1.9455 to 1.9465"
15 3o 13 ==Y A 1.569 to 1.579"
Intake Valve - 45 Degree
Tappet Clearance ......c.coviiiiiiiiiniieninnriananansseaaanonens 0.015"
Face Angle ....... . ittt iiai it 44 Degrees -
Face RUN-OUL ... i ittt tea it iiaaannns 0.002" max.
(0] 2o 63 (=1 1 o N 0.402 to 0.403"
Minimum Service Limit ... ... oo i i, 0.4018"
OD Of HEAA v ottt ettt et v e eieeaen 1.995 to 2.005"
(I3 Vo | & P 6.4195 to 6.4405"
Seat ANGle ..o i e e 45 Degrees
Seat Contact Width ..........coiiiiiiiiiiiiiiiiiin, 0.0775 to 0.0975"
Seat RUN-OUL .. ittt it iiiit i eiiisereans 0.002" max.
Intake Valve - 30 Degree
Tappet ClearancCe ...ttt aeaaaas 0.015"
Face ANgle ..o i i it i it 29 Degrees
Face RUn-Out ... ... i i iirrre i iiinneannens 0.002" max.
OD of Btem ... i i e it e 0.402 to 0.403"
Minimum Service Limit ... s 0.4018"
OD Of Head ... ittt eieieecneceaiaeatannaenss 1.995 to 2.005"
=T e | € o TN 6.4195 to 6.4405"
Seat ANgle ... i e 30 Degrees
Seat Contact Width ... ... .cciiiiiiiiiiiiiiii i, 0.075 to 0.1.000"
Seat RUN-OUL ...t i ittt iaii i 0.002" max.
Insert Height (If Equipped) ..., 0.2660 to 0.2670
OD of Insert (If Equipped) ..vvviivianiiiii it 2.099 to 2.100"
ID of Insert (If Equipped) .. ...ttt 1.777 to 1.787"
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Metric Value
0.127 mm

0.635 mm

44 Degrees

0.051 mm

44,323 to 44.577 mm
10.211 to 10.236 mm
10.2057 mm

10.185 to 10.211 mm
10.1803 mm

163.0553 to 163.5887 mm
45 Degrees

2.0320 to 2.5400 mm
0.051 mm

7.9121 to 8.0645 mm
49.4157 to 49.4411 mm
39.853 to 40.107 mm

0.381 mm

44 Degrees

0.051 mm

10.211 to 10.236 mm
10.2057 mm

50.673 to 50.927 mm
163.0553 to 163.5887 mm
45 Degrees

1.9685 t0 2.4765 mm
0.051 mm

0.381 mm

29 Degrees

0.051 mm

10.211 to 10.236 mm
10.2057 mm

50.673 to 50.927 mm
163.0553 to 163.5887 mm
30 Degrees

1.905 to 2.540 mm
0.051 mm max.
6.7564 10 6.7818 mm
53.315 t0 53.340 mm
45.136 to 45.390 mm
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1023-12

Intake and Exhaust Valve Guides

U.S. Value
=T o T |4 o T 3.219"
ODof GuUIde ..ttt it nnnnanas 0.7510 t0 0.7515"
ID of Guide (Installed and Reamed) ............ocvvunsn 0.4045 to 0.4055”
Maximum Service Limit ........ .. . e 0.4065"
Protrusion Above Cylinder Head .............coviiriinnnneinnennen 0.953"
Valve Spring
Free Length ... .ottt iiiar i i ites e innasesantnnsnes 2.18"
Number of Coils ... o oo i it e e 7-1/4
Wire Diameter .....civriiiniiir i iints ittt eiaiaiiaras 0.192"
Compress Spring to 1.484” (37.694 mm), Valve Open ....... 153 to 167 Ibs.

Compress Spring to 1.937” (49.200 mm), Valve Closed .... 50.510 60.5 Ibs.

Rocker Arm Assembly

OD of Shaft ...t i e s et et c et 0.860 to 0.866"
IDof ArmBore ... ..ottt i i i 0.8745 to 0.8755"
Shaft Assembly Lateral Movement (Both Ends) ........... 0.010" to 0.030"
Shaft Spring

Number of Working Coils ....couiiiiiiiiiiiinsiiiiiinis i iiennansons 4

Wire Diameter ... ..o i i e e e i et 0.080"

Compress Spring to 1.562" (39675 mm) ................. 8.5t011.51bs.
Lubrication ............ . i, Engine Oil, Camshaft Metering
Shaft OilHoles .........cciiviiiiiiiiinnnnns Toward Valve Side of Engine

Shaft Can Not Be Turned

Intake Valve Timing
R7 2= 11T I T 1 11 o

Metric Value

81.763 mm

19.075 to 19.088 mm
10.2743 to 10.2997 mm
10.3251 mm

24.206 mm

55.372 mm
7-1/4

4877 mm
68110743 N
225t0 269 N

21.844 to 21.996 mm
22.2123 to 22.2377 mm
0.254 to 0.762 mm

4
2.032 mm
38to 51 N

With the Number One Intake

Valve to Rocker Arm Clearance Set at 0.015” (0.381 mm) and the Dial Indicator on
the Number One Valve Retainer, 0.053" (1.346 mm)} Movement of the Valve From
the Seat (Clockwise Pulley Rotation) Will Give 7 Degrees After Top Center Timing

Indication on the Crank Pulley.

Rac 9-78647
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Special Torque

U.S. Value

Camshaft Nut with Lock Washer .............ciiiviinaas 95 to 105 Ft. Lbs.
Camshaft Nut with Hardened Washer .................. 195 to 205 Ft. Lbs.
Connecting Rod Bolts (Add Lubrication to Threads

and Under Bolt Heads with 30W Qil) .................. 85 to 105 Ft. Lbs.
Crankshaft PulleyBolt ................ccovvveeen......-100 t0 110 Ft. Lbs.
Crankshaft Pulley Nut .........cciiiiiniiiiinenens. 125 t0 135 Ft. Lbs.
Crankshaft Main Bearing Bolts

Without Hardened Washers ..........ccciviiineenn.. 145 t0 155 Ft. Lbs.

With Hardened Washers ........ovevvveiniincnaennss 195 to 215 Ft. Lbs.
Qil Cooler Outlet Cover SCrew .......vevervresesrorvrasres 35 to 42 Ft. Lbs.
CylinderHead Bolts ..........cciiiiiiiiiniiineianenn, 195 to 215 Ft. Lbs.
Cylinder Head Cover Stud Nut ...t 8 to 10 Ft. Lbs.
Flywheel to Crankshaft Bolts

Without Hardened Washers ..........ccocvveiivinnsn. 180 to 190 Ft. Lbs.

With Hardened Washers ..........ciiiveveerninennns 230 to 250 Ft. Lbs.
Intake and Exhaust Manifold Studs ...........coc0ievenrns 25 to 30 Ft. Lbs.
Intake Manifold Hex Nuts

Standard ..ottt e i it e e e 25 10 30 Ft. Lbs.

(= L 35 to 42 Ft. Lbs.
Exhaust Manifold Hex Nuts .........c.coviiiiiinnnennennns 25 to 30 Ft. Lbs.
Qil Pan CapsCreWws . ......civeiivenssaransssresinssssnns 15 to 20 Ft. Lbs.
QitPan Drain Plug .........iiiiiiiiiinnrsernnnssernnnnses 29 to 31 Ft. Lbs.
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Metric Value
129 to 142 Nm
(12.9 to 14.2 kgm)

264 to 278 Nm
(26.4 to 27.8 kgm)

129 to 142 Nm
(12.9 to 14.2 kgm)

136 to 149 Nm
(13.6 to 14.9 kgm)

169 to 183 Nm
(16.9 to 18.3 kgm)

197 to 210 Nm
(19.7 to 21.0 kgm)
264 to 291 Nm
(26.4 to 29.1 kgm)

48 to 57 Nm
(4.8 to 5.7 kgm)

264 to 291 Nm
(26.4 to 28.1 kgm)

11 to 14 Nm
(1.1 to 1.4 kgm)

244 to 258 Nm
(24.4 to 25.8 kgm)
312 to 339 Nm
(31.2 to 33.9 kgm)

34 to 41 Nm
(3.4 to 4.1 kgm)

34 to 41 Nm
(3.4 to 4.1 kgm)

48 to 57 Nm
(4.8 to 5.7 kgm)

34 to 41 Nm
(3.4 to 4.1 kgm)

20 to 27 Nm
(2.0 to 2.7 kgm)

39 to 42 Nm
(3.9 to 4.2 kgm)
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