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[PART NAME: SPECIFICATION

ASSEMBLY INSTRUCTIONS FOR TWO GEAR
BALANCER

SHEET l
or

2 SHEETS

ES-A6341

MODELS

ENGINEERING CONTROL

CL

-

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 o0il 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

4%\ and flow test.

3. At assembly backlash 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 maximum backlash when gears are turned

outward and pulled apart as shown in Fig. 2
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4, Pressurize balancer bushings during balancer oil pump

pressure and flow test. (ES-A6154) with filtered
; JIC 127 run in oil. Prime oil pump prior to start of
v pump test, '
g Z 5. At assembly to engine shim all four mounting pads for
x .008-.013 backlash between balancer and balancer drive
gear on crankshaft. Check all three 1200 intervals of
c crank gear rotation. Shim thickness must be the same
§ on all 4 mounting pads.
2
u 6. Correct torque for balancer housing mounting bolts
d 1/2-13 Grade 5 bolts 80-96 Ft. (presently used on
2 - 2 gear balancer)
& 1/2-13 Grade 8 bolts 110-132 Ft. (used on earlier
- _ 3 gear balancer)

7. 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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Section
1010

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

0 o TP NPT

FiIFING OFAET ..oeeniiiiiii et etee et ee et e e ee st et sae et saasassaesesssesssessnssnsensenssnnsnnsnssnssases 1-3-4-2
270 o PSP P PP PSPPI 4-5/8 Inches
15 40) (- UPPPRt 5 Inches
3T (o) MBI EY o) ETT2) o' 1) oL AN 336 Cubic Inches
(60) 4 0 ) =TT (o) o B 2 ¥ 15 [0 U URPPRt 165 to 1
No Load GOVErned SPEEA ........c.cevieeiieuiiiiieiierieerieeeneeterseeeseesssssnsenssnssrasssessnassnnns 2330 to 2370 RPM
Rated ENGINE SPEEA ...c.ceiuiiniiiiiiiiiiiiiiiitieieiietieneeteateeterssacsnsessesnsesssassnssssnsssssssssnssssnsanens 2200 RPM
Engine Idling Speed ........ccceviiiiiiiiiiiiiiiiiiieiriiereerr et eaaes eeeeereeneneeenaanenen 725 to 775 RPM
Exhaust Valve ROtatOrS ...cc.ciuiiiiiiiiiiiiiiiii e tete et et r e eeeereesaesensenesnsensensansanaens Positive Type
*Valve Tappet Clearance (Exhaust) .........ccccceeueens (Hot) .020 Inch ........cceuuu.ee. (Cold) .025 Inch

(INTAKE) oiniiiiiiiiiiiiiiie i rc e cr e e reeeeeeeacneeannans (Hot and Cold) .015 Inch
*Hot Settings Are Made After the Engine Has Operated At Thermostat Controlled Temperature
For At Least Fifteen Minutes.

Cranking MOTOT ...cceiviiiiiiiiiiii et eer e et e et eetesrnaenesessessensssssensarnnsens 24 Volt Negative Ground
Thermostat Operating RaN@E .......ccuiiuiiiiiiiiiiiiieiieiieieeiieeeeeieeteeneraeeneeterneeneeneeseesneens 175%F. to 202°F.
Piston and Connecting Rods
38 VY= o =) gl o 1] o) « NPT 3
Number of ComPresSion RINES ....cc.iiiiiiiiiiiiiiiiriieiiiiiieeeeeeteereerteeteetertesseesneesesnnernersnerseesnornnses 2
NUMDET Of Ol RINES .iniiiiiiiiiiiii et eaea et et esnssnsansassnesssssssssnssssssnsnnssnsenses 1
TYPE PINS oottt e e e e e e e e e et e ea e e naeraees Full Floating Type
Type Bearing ......ccccccvvvivvivivnnennnnns Replaceable Precision, Steel Back, Copper-Lead Alloy Liners
Main Bearings
Number Of BeariNgs ....cc.iuiiiiiiiiiiiii ittt et e ittt e s e sesassnsssensnesesnsassnsensnnens 5
Type Bearings .......ccccceevivvinneennennen. Replaceable Precision Steel Back, Copper-Lead Alloy Liners
Engine Lubricating System
Oil Pressure ............. 45 to 60 Pounds with Engine Warm and Operating at Rated Engine Speed
TYPE SYSTEIM ..oeiiniiiiiiiiiiii e eie e reerecreeresanstnstssasssnssstassssascnnes Pressure and Spray Circulation
()10 411 441 o J PPN Gear Type
10) 1 B 1 L= e PPN Full Flow Spin on Type
Engine Oil Capacity (w1thout filter change) .......cccoevvvveiniinenens retrerertttntnenentasateannans 10 U.S. Quarts
(with filter change) .....ccccviiiiiiiiiiiiiiiiiircrcrrecee e s e aenns 11 U.S. Quarts
Fuel System
Fuel Injection PUMD ...coviniiiiiiiiiiiiii e eeeeae e, Robert Bosch, Type PES Multiple Plunger
Pump Timing .....ccoeviiiiiiiiiiiiiicieeeeeeenn, 31 Degrees Before Top Dead Center (Port Closing)
Fuel INJECIOTrS ..c.cuiiiiiiiiiiiiiiiiieieieiieieeeeeeeeieeeeeeeenresnenns Pencil Type (Opening Pressure 3200 PSI)
Fuel Transfer Pump .....cccoocvvieiiiiiiiiiiiinenenenennnnen Plunger Type, Integral Part of Injection Pump
Governor ............ Variable Speed, Fly-Weight Centrifugal Type, Integral Part of Injection Pump
Ist Stage FUEl FIILEr .......ccciiiiiiiiiiiiiiiiiienireierieteesnseeesesssasssnssenssassensenses Full Flow Spin on Type
2nd Stage Fuel Filter ... Full Flow Spin on Type
CASE CORPORATION

Rac. 9-75616 PRINTED IN USA.
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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 9525 | 23/32 7187  18.256
3/64 .0468 1.191 25/64 3906 9.922 47/64 .7343  18.653
1/16 .0625  1.587 | 43,32 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 3.17% 15/32 .4687 11.906 | 13/16 .8125  20.637
9/64 1406 3572 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 1718  4.366 | 33/64 .5156  13.097 | 55/64 .8593  21.828
3/16 .1875 4.762 17/32 .56312 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  5.556 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 90 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 rebuilt.

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 throttle 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 lever to a lower gear. The engine 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
1L/ =SS A O Wet, Can Be Replaced
Material ........... it e ereeceneeaaneaas Cast lron
IDOfSIeeVE ..ottt i it i it 4.6250 to 4.6263"

Maximum Service Limit ...... ... il i 4.6283"
Sleeve Out of Round (Installed inBlock) ..............cccovvvinen. 0.002"
Maximum Service Limit ....... .. ittt ittt 0.002"
Taper (Installed in BIOCK)  ...iiiiiiiiiiiiiii it ieinnenannns 0.001"
Maximum Service Limit ... . it e i 0.002"
Clearance at Bottom of Piston,
90 Degrees to Piston Pin ...........cccoiviiiinnnnne, 0.0052 to 0.0075"
Maximum Service Limit ......... ... i 0.0100"
Piston with 1.62" (41.15 mm) Pin Bore
[0/ < AP Cam Ground
Material ... .. .o i i et Aluminum Alloy
OD At Bottom, 90 Degrees to Piston Pin ................ 4.6188 t0 4.6198"
Minimum Service Limit ... ... it e 4.6178"
IDof Piston PinBore ...........cocviiiiiiiiiiiinnnn., 1.6251 to 1.6253"
Maximum Service Limit ... ... i i i i 1.6258"
Width of 1st Ring Groove ......ccovviiiiiiiiiiiae, 0.097 to 0.098" .
Maximum Service Limit .......c i it i i i 0.0985"
Width of 2nd Ring Groove ........ccivviiiiiiinniiinenennn 0.097 to 0.098"
Maximum Service Limit ...... ... ittt it 0.0985"
Width of 3rd Ring Groove ...................ooul e 0.188 t0 0.189"
Maximum Service Limit ....... . ittt 0.190"
Piston with 1.80” (45.72 mm) Pin Bore
L0/ =S PP Cam Ground
Material ... oo i i it it it ce e Aluminum Alloy
OD at Bottom, 90 Degree to Piston Pin .................. 4.6188 to 4.6198"
Minimum Service Limit ... ... it i i e 4.6178"
IDof Piston PinBore .......ccoiiiiiiiiiiiieiiininnnnn. 1.8001 to 1.8005"
Maximum Service Limit ... ..ottt i i i 1.8010"
Width of 1st Ring Groove ..........cciiiiiieniinnennnnn Not Measureable
Width of 2nd Ring Groove ..........ccciiiiiiiiininennnns Not Measureable
Width of 3rd Ring Groove ..........cciiiiiiiinniiinnnnennn 0.188 t0 0.189"
Maximum Service Limit ...ttt 0.190"

Piston Pin for Piston with 1.62"” (41.15 mm) Pin Bore
L5 P Floats

ODOf Pin ettt ittt 1.6244 to 1.6246"

Piston Pin for Piston with 1.80" (45.72 mm) Pin Bore
5/ 1= S Floats

ODOf Pin o e e i 1.7994 to 1.7996"

Rac 9-78647
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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 t0 0.1905 mm
0.2540 mm

117.3175 to 117.3429 mm
117.2921 mm

41.2775 to 41.2826 mm
41.2953 mm

2.464 to 2.489 mm
2.5019 mm

2.464 t0 2.489 mm

' 2.5019 mm
4.775 to 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.



1023-6

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 ... .ot i e 0.030"
Side ClearanCe .......c.eveeiiiiinieeiiineeeeninnenns 0.0035 to 0.0050"

- Maximum Service Limit ........ ... i i 0.006"
Number One Compression (TOP) .......ccvvviiiiinnnnn. Keystone Type
End Gap in 4.625" (117.475 mm) ID Sleeve .............. 0.015 to 0.025"
Maximum Service Limit ..........oi it 0.030"
Side ClearanCe .......c.coeeeriiiiiiriininineeiianaeens Not Measureable
Number Two Compression (Intermediate) . Square Type with Tapered Face
End Gap in 4.625" (117.475 mm) ID Sleeve .............. 0.013 to 0.023"
Maximum Service Limit ........c it i 0.028"
Side ClearanCe ......civeveienereneeeneennncnensnnenns 0.003 to 0.005"
Maximum Service Limit ........ ... it i 0.006"
Number Two Compression (Intermediate) ................. Keystone Type
End Gap in 4.625" (117.475 mm) ID Sleeve .............. 0.015 to 0.025"
Maximum Service Limit .......co it i 0.030"

- Side Clearance ............ S Not Measureable
Number Three Oil Control Ring (Bottom) ...................... Two Piece
WiAth oo i 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 ....... ... i 0.031"
Side ClearanCe ........ceeveenernneereinnnneeennanens 0.0015 to 0.003"
Maximum Service Limit ........ccoi it e 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

47244 t0 4.7371 mm
0.406 to 0.660 mm

_ 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
413131 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

45.7302 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

BUSNING .t e e Replaceable
Bushing ID, Installed (Ream to Size) .................... 1.6254 to 1.6258"
Maximum Service Limit ...... ...ttt 1.6265"
Bearing Liners .....ooiiiiiiiiiiiiiiiiiiiii ittt Replaceable
Bearing Liner Width ........ ..o 1.586 to 1.596"
Bore ID without Bearing Liners ............cooviiiint, 2.9003 to 2.9013"
Bearing Oil ClearanCe ..........ccivviiiiiiieinnnnnnnns 0.0013 to 0.0038"
Maximum Service Limit .........ooiiiiiiiiiiiiiiiiii, 0.0043"
Undersize Bearings for Service ................. 0.002, 0.010, 0.020, 0.030"
Side ClearanCe ........c.coveiiuiiiiiiiiniieninerennnanen 0.007 to 0.016"
Connecting Rod for Piston with 1.80” (45.72 mm) Pin Bore
2 TUT=Y 317 T R Replaceable
Bushing ID, Installed (Ream to Size) .................... 1.8004 to 1.8008"
Maximum Service Limit ............... o ool e, 1.8015"
Bearing Liners .......ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiieenans Replaceable
Bearing Liner Width ........ ...t 1.586 to 1.596"
Bore ID without Bearing Liners ...........c.oooviiiint, 3.1503 to 3.1513"
Bearing OQil Clearance .........ccvviiiiniieieiennnnnnn, 0.0013 to 0.0038"
Maximum Service Limit ...... ..ottt 0.0043"
Undersize Bearings for Service ................. 0.002, 0.010, 0.020, 0.030"
Side ClearanCe .......ouiiiueeeeerennencenneeeennnaeennns 0.007 to 0.016"
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Crankshaft with 3" (76.2 mm) Main Bearing Journals

U.S. Value
B I8/ o1 PP Forged, Heat Treated and Balanced
End Play, Number Five Main BearingCap ................. 0.003 to 0.015"
Thrust Bearing, Standard Thickness ................... ... 0.184 t0 0.186"
Thrust Bearing, Oversize Thickness for Service ............ 0.190 to 0.192"
Connecting Rod Journal Width ..............coooiiiait, 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 to0 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 t0 2.719"
Connecting Rod Journal Maximum Taper ..........ccoovvveevnnn. 0.0005"
Connecting Rod Journals Outof Round ..ot 0.0005"
Main Bearing Liners ........ooiiiiiiiiiiiiiiiiiiiiieeennnnns Replaceable
Main Bearing Liner Width, 1st, 3rdand 6th .............. 2.1515 t0 2.1615"
Main Bearing Liner Width, 2nd and 4th .................... 1.151 to 1.161"
Main Bearing Oil Clearance .............cccoivininnnnn. 0.0016 to 0.0046"
Maximum Service Limit ........ i e 0.005"
Undersize Main Bearing Liners for Service ................... 0.002, 0.010,
0.020, 0.030"
Main Bearing Journal, Standard OD ..............ccoune. 2.998 to 2.999"
0.010"” (0.254 mm) OD Undersize, Grindto .............. 2.988 t0 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 to 2.969"
Main Bearing Journal Bore ID without Liners .............. 3.191 to 3.192"
Main Bearing Journal Width
2nd and 4th L. . e 1.555 to 1.570"
£ T o 2.623 to 2.627"
53 (o T 2.6175 to 2.6325"

Crankshaft with 3.5” (88.9 mm) Main Bearing Journals

TYPE ittt .... Forged, Heat Treated and Balanced
End Play, Number Three Main BearingCap ............... 0.003 to 0.015"
Thrust Bearing, Standard Thickness ...................... 0.155 to 0.157"
Thrust Bearing, Oversize Thickness for Service ............ 0.161 t0 0.163"
Connecting Rod Journal Width .................coovnis. 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 to0 2.979"

0.030” (0.762 mm) OD Undersize, Grindto .............. 2.968 to 2.969"
Connecting Rod Journal Maximum Taper ...............coovvntn 0.0005"
Connecting Rod Journals Qutof Round ..................ooooat, 0.0005"
Main Bearing Liners ........ooeiiiiiiiiiiiiiiiiiiiiinnnnnnn. Replaceable
Main Beai'ing Liner Width, 1st, 3rdand 5th .............. 2.1515t0 2.1615"
Main Bearing Liner Width, 2nd and4th .................... 1.214 to 1.224"
Main Bearing Qil Clearance ..........ccovvvviiiinneennn. 0.0016 to 0.0046"

Maximum Service Limit ...t 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
4.674 to 4.724 mm
4,826 t0 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 t0 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
4.089 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 to 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 4th ... i e e et 1.618 to 1.633"
£ T o 2.561 to 2.565"
L3 PO 2.5855 to 2.6005"
Camshaft
Y P tettet ittt ieeeineeetneeenesoasssnesnasssanasansasnnes Parabolic
BUShING ..ot i i ittt et Four, Replaceable
Bushing Lubrication ........... . il Under Pressure
IDOfBUShING vttt ittt iieneenennans 2.2484 to 2.2514"
Maximum Service Limit ........ .ot i e 2.2524"
Bushing Width
1St (Front) . oiiii i i ettt 1.646 to 1.666"
2nd and 3rd ... .. e it i 1.4275 to 1.4475"
4h ...l et iee e 1.1462 to 1.1662"
OD of Each Bearing Surface .............ccoeviiin... 2.2460 to 2.2470"
Minimum Service Limit ...... ...t i i e 2.2455"
Thrust Washer Thickness .........c.oeviiiienenenennnns 0.1225 to 0.1275"
Minimum Service Limit ...... ..o it i i 0.1215"
Thrust Plunger Spring
Free Length ...t i it i iiiiieee e 3.625"
ODofSpring ...covvniiii 0.3912 to 0.4062"
Compress t0 2.750" (69.85 MM) ....vvririiinnneneranennn, 45 to 55 Ibs.
Valve Push Rod Lifters
OD of Lifter Stem, Standard ....................coet 0.8097 to 0.8102"
OD of Lifter Stem, Oversize for Service ................. 0.8190 t0 0.8195"
ID of Block Bore, Standard .............cciiiiieeninn... 0.8118 t0 0.8130"
Maximum Service Limit .........co il it 0.8135"
ID of Block Bore, Oversize for Service .................. 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 to 88.113 mm
93.751 t0 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 to 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 to 3.2385 mm

3.0861 mm

92.075 mm
9.9365 to 10.3175 mm
200to 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 ...........covviiiiiiinnnn, 0.003 to 0.010"
Idler Gear to Fuel Pump Gear ...........coiviiieieennn. 0.004 to 0.012"
Crankshaft Gear to Oil Pump Gear ..............oouveen. 0.006 to 0.011"
Crankshaft Gear to Fuel Pump Gear .............coovvunne. 0.027" Max.

ODof IldlerGear Shaft ..........cooiviiiiiiiiiinn., 1.7325 to 1.7330"

ID of Idler Gear Bushing ........ccoviiiiiieieiiiiiinnns 1.7345 to 1.7355"
Maximum Service Limit ........oo it 1.7375"

Idler Gear Thrust Washer Thickness ..............covvva.. 0.061 to 0.063"

Idler Gear Lateral Movement ............ccoiiiiiiiiiiann 0.002 to 0.012"

Oil Pump and Two Gear Balancer

Positive Displacement Pump .......coiiiiiiiiiiiiiiiiiaien., Gear Type

Pump Gears to Cover Clearance ............ooievieeennnnnnnns 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 ...ttt ittt eannnns 2.000"
Wire Diameter ...iiiiit ittt iiiien e 0.080"
Maximum OD of Spring .....ovviiiiiiiiiiii ittt 0.673"
Number of Coils . ..viiiiiii it i i it it iiiie e 11
Compress to 1.234" (31.344 12700 P 24.4 t0 26.2 |bs.

Oil Pump and Three Gear Balancer

Positive Displacement Pump ........cciviiiiiiiiiiiiiiiann... Gear Type

Pump Gears to Cover ClearanCe .............cceeeivunnnnenns 0.005" max.

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

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

Relief Valve Spring
Free Length .....oiiiiiiniiiiiiiii ittt iieiaaineeaaeaans 3.00"
Wire DIameter oottt ittt ieiet i iiiiieetrsnteerarnaaaaas 0.062"
OD Of SPriNG «vvttitiiieiiiei it iiiiiiiititeertennnnnsaaesasss 0.515"
Number of CoilS ...ttt ittt ittt eennnneeeaannans 25
Compress to 1.68" (42.67 MM) .....covviiiiiiieneennnnn 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 .......coiiiiiiiiiiiiiiiiiiie... Gear Type
Backlash
Pump Gear To Crankshaft Gear ........................ 0.006 to 0.011"
Pump Gears to Body Radial Clearance ....................... 0.006" max.
Pump Gears to Pump Cover Clearance ...............covunnn. 0.005" max.
Oil Pressure at Rated Speed, Hot Oil ...............coiiiiint 45 to 60 PSI
Relief Valve Spring - Inner
Number of COils ..cvuuiii i i i it e s 14.5
~Direction of Coils . ...o.vviniiiiiiii L.H.
Wire Diameter ....coiiiiiii it i it it i e 0.063"
Maximum OD .ot i i i e 0.454"
Free Length ... ...t 1.750"
Compress t0 1.234 (31.344) ... ...t 16.4 t0 17.6 Ibs.
Relief Valve Spring - Outer (Also For Pumps With One Spring)
Number of Coils . ..viii i i i i it et iiaees 11
Direction of COilS ...vivuiieriii i it it RH
Wire Diameter ... i i i i e 0.080"
MINIMUM ID ittt i it e i tieieiieieeeteeeeeennan 0.493"
Maximum OD ..ttt ittt it it i 0.673"
Free Length ...t i eiiiiiieanes 2.000"
Compress t0 1.234 (31.344) ......covvviiiiiiiinnnnn, 24.4 t0 26.2 Ibs.
Relief Valve Cup Plug Depth .........ooiiiiiiiiiiiiiiiiiae 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
108 to 116 N
9.525 mm
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Cylinder Head U.S. Value
{2 T oY= Vo - P 0.005"
Exhaust Valve
Tappet ClearanCe . .....c.o.uuuiiiiiiiiiiiiiiiii e aaianeeaaonnns 0.025"
Face ANGIe . ..uuuriiiiiiiiii i it ittt ittt 44 Degrees
Face RUN-OUt ...ttt it i ittt iiie e 0.002" max.
(0] ] o I-Y- Yo [N 1.745 to 1.755"
(0] 0 I o] 181 (=1 2 0.402 to 0.403"
Minimum Service Limit ... i i e 0.4018"
OD of Taper at 4.2675" (108.3945 mm) ............cccin.n. 0.401 to 0.402"
Minimum Service Limit ...... .ot 0.4008"
Length ..o e e 6.4195 to 6.4405"
Insert Seat Angle ... ..ot i e 45 Degrees
Seat Contact Width . ...... ... ittt 0.0800 to 0.1000”
Seat RUN-OUt ... it it it it i iit i ettt iaaaans 0.002"
Insert Height ...t 0.3115 to 0.3175"
OD Of INSEI .+ it it it i it ttiiae e inanns 1.9455 to 1.9465"
10 oY 1 o T-T=1 o e 1.569 to 1.579"
Intake Valve - 45 Degree
Tappet ClearanCe ......couuiiiiiiiiiiiiiiieetenneiiineenannns 0.015"
Face ANgle .. ..iiiii i i it ittt e 44 Degrees -
Face RUN-OULt ..ottt ittt ittt iieeannnns 0.002" max.
(0] I o] 1557 (=1 o T 0.402 to 0.403"
Minimum Service Limit ... ..ottt 0.4018"
OD Of HEAA 't oevteeeeeeee e e eeeeee e eieennnens 1.995 to 2.005"
Length oo e e 6.4195 to 6.4405"
Seat ANgle .. i i e 45 Degrees
Seat Contact Width ........ ... i ittt 0.0775 to 0.0975"
Seat RUN-OUL ... it ittt ittt 0.002" max.
Intake Valve - 30 Degree
Tappet ClearanCe .....coviiiiiiii ittt ittt ieninneeeeennnss 0.015"
Face ANgle ... ittt 29 Degrees
Face RUN-OULt ...ttt it ittt ittt it 0.002" max.
(0] I} 1 (=Y o T e 0.402 to 0.403"
Minimum Service Limit ...t e 0.4018"
(0] e Y =Y o [ 1.995 to 2.005"
Length ..o e e 6.4195 to 6.4405"
Seat ANgle ...t e e e e 30 Degrees
Seat Contact Width ....... .. ... i ittt 0.075 to 0.1.000”
Seat RUN-OULt ... i i i ittt ittt 0.002" max.
Insert Height (If Equipped) ......ooviiiiiiiiiiiina.. 0.2660 to 0.2670
OD of Insert (If EQuipped) .....cvviiiiiiiiiiiiiiiiennnn, 2.099 to 2.100"
ID of Insert (If Equipped) ......coiiiiiiiiiiiiii i, 1.777 t0o 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 to0 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 to 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 to 6.7818 mm
53.315 to 53.340 mm
45.136 to 45.390 mm
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Intake and Exhaust Valve Guides

U.S. Value Metric Value

[T 4T 1 o 3.219" 81.763 mm
OD Of GUIdE ..ttt ieeeeeeeananns 0.7510 to 0.7515" 19.075 to 19.088 mm
ID of Guide (Installed and Reamed) ..................... 0.4045 to 0.4055" 10.2743 to 10.2997 mm

Maximum Service Limit ..... ..ottt 0.4065" 10.3251 mm
Protrusion Above Cylinder Head ............ccoiviiiiiiiiinennnne. 0.953" 24.206 mm
Valve Spring
Free Length ...t it ittt it tiiiee it 2.18" 565.372 mm
Number of Coils ...t it ittt ieeianenaeans 7-1/4 7-1/4
Wire Diameter ......ooviiiiiiiiii ittt ittt iieeinirinencanneennans 0.192" 4.877 mm
Compress Spring to 1.484" (37.694 mm), Valve Open ....... 1563 to 167 Ibs. 681to 743 N
Compress Spring to 1.937" (49.200 mm), Valve Closed .... 50.5to 60.5 Ibs. 225 t0 269 N
Rocker Arm Assembly
ODof Shaft ...t it i ittt ittt iteieninnnennns 0.860 to 0.866" 21.844 to 21.996 mm
IDOfAMM BOre ..oviiii it iiii i iiennnenn 0.8745 to 0.8755" 22.2123 to 22.2377 mm
Shaft Assembly Lateral Movement (Both Ends) ........... 0.010" to 0.030" 0.254 to 0.762 mm
Shaft Spring

Number of Working Coils ....oiiiinrnir ittt iiininaes 4 4

Wire Diameter ...... ..ottt ittt it 0.080" 2.032 mm

Compress Spring to 1.562” (39.675mm) ................. 8.5t0 11.5 Ibs. . - 38to51N
Lubrication ..........ccoiiiiiiiiiiiiinan, Engine Oil, Camshaft Metering
Shaft OilHoles ...........cciiiiiiiiini.e. Toward Valve Side of Engine

Shaft Can Not Be Turned

Intake Valve Timing

AV L= I T 411 T T 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.
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