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Section
1010

GENERAL ENGINE SPECIFICATIONS
880R EXCAVATOR

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

General
B 5 -1 PPN 4 Cylinder, 4 Stroke Cycle, Valve-in-Head Turbo-Charged
LT aT T 0 T - PP PPN 1-3-4-2
= =T g PPN 4-5/8 Inches
Eo3 o L T PSPPSR 5 Inches
Piston DisplaCemeEnt .......co.iiiiniiiiiiiiie ittt iies i a s e ir e st naarre ey 336 Cubic Inches
Compression Ratio ..o ere e et sttt R et aaEs 158 to 1
No Load Governed Speed ............cciiiiiiriiiiininiiimnini e inss s e 2330 to 2370 RPM
Rated ENGine SPeed ........cccciiiiiiiiniiiiiionmiiirarincriarsisainiissoniissmnaresisistsmsassreisaciasssnes 2200 RPM
Engine Idling Speed .........ccciciiiiiiiniiinininsrasesisesiisiser s s e san e s s senseans 700 to 750 RPM
EXRAUST Valve ROTatOrs .....coinieiiiiiiiiiriiiieetrirersratcrentassasncaaasnessencesaretasnnrmressensasasnsasanns Positive Type
Valve Tappet Clearance {Exhaust) ..........ccoooiiiiiiiiiiiiiiiiiiiiiiiiici e s asans {Cold) .025 Inch
LT 1) U U {Cold) .015 Inch
Piston and Connecting Rods
RiNGS PO PiSTON .iuiuiiiiiiniiiii it ia i irsensticnssstrsasrreresratasenteasnirsnsrarosssnteisrnssssnsarsessassriasasiasensssans 3
Number of Compression RINGS ......ciiiiiiiiii it ittt be e tre e et s ass e be b sbsa st taaaan 2
Number of Ol RiNgGs ...cciiiiiiiiiiiiiiiieiii i et sttt e s si g e sssmta e rasasbnnrtorasaesines 1
TYP@ PiNS L.ioiiiiverirriirnrreninsrsrimmsnensenetsverosnsesrsnsrnrarsaensesrassesssresessnesnntstsesansnrnreserrrane Full Floating Type
Type Bearing ........ccoooiiiiiiinmiiiiiniicnnnn. Replaceable Precision, Steel Back, Copper-Lead Alloy Liners
Main Bearings
NUMDET OF BOAIINGS ..ottt ittt caara e et e s ra st asansnaasaas s sanane e rasansatnrasnssssasssiats 5
Type Bearings ......c.ccovviiiiiiiiiiiinnnecinnnans Replaceable Precision Steel Back, Copper-Lead Alloy Liners
Engine Lubricating System
Crankease Capacity ..oceiviiiiiiiiiiiiiriiie e ieratiermerasaaaseransaeenastatnnstsrterrnsraseasnnnsstnerassuasestons 10 Quarts
with Filter Change ... s s s aaesas s st s s s s vans 11 Quarts
Qil Pressure ............... 45 to 60 Pounds with Engine Warm and Operating at Rated Engine Speed
TYPE SYSTOITI L.tiriieiicnrireenirrrertirsarassiiiraesstorisesieiosisasssssorsnsntosssrsssansns Pressure and Spray Circulation
L0 T T 3T« S PO TN Gear Type
L 1 I T 1 T PP Fuli Flow Spin on Type
Fuel System
Fuel InJection PUMP ...ivivciiireriieniisiniirisenensirossronssrsionserenes Robert Bosch, Type PES Multiple Plunger
Pump Timing ....cooiiiiiiiiiiiriiiiren e icecrsrreee e 30 Degrees Before Top Dead Center {Port Closing)
Fuel INJectors .......cccociiiiiiciiiiniisianinri s anescsnniinise Pencil Type (Opening Pressure 2800 PSI)
Fuel Transfer PUMpP .....ccccoviiiniiiiciiinieininnreeransannnss Plunger Type. Integral Part of Injection Pump
Governor ..........covevees Variable Speed, Fly-Weight Centrifugal Type. Integral Part of Injection Pump
Tst Stage Fuel Filter ..o et ree s e s er e r e r e ean Full Flow Spin on Type
2nd Stage Fuel Filter ...........oiiiiiiiiiiiiiiiie it ecrrrerreere st s s reera s ran s eneans Full Flow Spin on Type
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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 9.526 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 13/32  .4062  10.319 3/4 7500  19.050
5/64 0781 1.984 | 57,64 .4218 10.716 | 49/64 7656  19.447
3/32 0937  2.381 7/16 4375 11113 | 25/32 .7812 19.844
7/64 1093 2.778 29/64  .4531 11.509 | 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 1718 4.366 33/64 5156 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 5.556 9/16 .5625 14.287 29/32 .9062 23.019
16/64  .2343 5953 | 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 9-78646
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RUN-IN INSTRUCTIONS

Engine Lubrication
Fill the engine crankcase with CASE HDM oiland 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 modei. Decrease this
scale [oad 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 hefore 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 9-78646 Revised 10-79 Printed in U.S.A.
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DETAILED ENGINE SPECIFICATIONS

Cylinder Sleeves U.S. Value
1 1577 =1 Wet, Can Be Replaced
Material ... e e i e e Cast lron
IDof Sleeve ... i i e it e e 4.6250 to 4.6263"
Maximum Service Limit . ... . . e e 4.6283"
Sleeve Out of Round (Installed inBlock) .......................... 0.002"
Maximum Service Limit ... .. i e 0.002"
Taper (Installed iN BIOCK) ... it e it eeeeeens 0.001"
Maximum Service Limit ... .. . i e 0.002”
Clearance at Bottom of Piston, 90 Degree to Piston Pin .. 0.0052 to 0.0075"
Maximum Service Limit ... ... .. 0.010”

Piston with 1.62"” (41.15 mm) Pin Bore

L1577 =1 Cam Ground
Material ... e e e Aluminum Aijloy
OD at Bottom, 90 Degree to Piston Pin .................. 46188 to 4.6198"
Minimum Service Limit ..... ... o i e 4.6178"
IDof Piston PinBore ...........ciiiiiiiiiiiiieiinnn... 1.6251 to 1.6253"
Maximum Service Limit .......... i i e 1.6258"
Width of 1St Ring Groove ........cciiiiiiiiii i, 0.097 to 0.098"
Maximum Service Limit ........ .o i i i 0.0985"
Width of 2nd Ring Groove ...... ... ... 0.097 to 0.098"
Maximum Service Limit ...... . ... ... .. . ... 0.0985"
Width of 3rd Ring Groove .......... .. iiiiiiiiiianaa.. 0.188 to 0.189"
Maximum Service Limit ....... .. ot e e 0.190"

Piston with 1.80" (45.72 mm) Pin Bore

57 <= SN Cam Ground
Material .....ccoiir i Aluminum Alloy
OD at Bottom, 90 Degree to PistonPin .................. 4618810 4.6198"

Minimum Service Limit ...... .. it i i e it i 4.6178"
IDofPiston Pin Bore .........coiiiiiiiiiinniiinaannn 1.8001 to 1.8005"

Maximum Service Limit .........co i i 1.8010"
Width of 1st Ring Groove .........viiviiiieriennenenss Not Measureable
Width of 2nd Ring Groove ............coiiiiiiiiiannnn. Not Measureable
Width of 3rd Ring Groove ....... ... ... iiiiiiiiiiia.. 0.188 to 0.189"

Maximum Service Limit ...... ... ... i 0.190"

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

1577 =1 AP Floats
OD Of Pin ot i i i e e e e 1.6244 to 1.6246"

Piston Pin for Piston with 1.80" (45.72 mm) Pin Bore

257 1 J S OGP Floats
L0 B I ) o o 1.7994 to 1.7996"

Rac 9-78646

Metric Value

117.475 to 117.508 mm
117.559 mm

0.0508 mm

0.0508 mm

0.0254 mm

0.0508 mm

0.1321 to 0.1905 mm
0.254 mm

117.3175 to 117.3429 mm
117.2921 mm

41.2775 t0 41.2826 mm
41.2953 mm

2.464 10 2.482 mm

2.502 mm

2.464 t0 2.489 mm

2.502 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

Revised 10-79 Printed in U.S.A.
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Piston Rings U.S. Value
Number One Compression (Top) ......cvviiiviiveann.. Rectangular Type
End Gap in 4.625" (117.475 mm) IDsleeve ............... 0.015 to 0.025"
Maximum Service Limit ... ... .. ... ... 0.030"
SideClearance .........civiiniiiii i 0.0035 to 0.005"
Maximum Service Limit ... ... ... ... ... 0.006"
Number One Compression (TOP) .. .vvvir vt iiiinnerernnnns Keystone Type
End Gap in 4.625" (117.475 mm) ID Sleeve .............. 0.015 to 0.025"
Maximum Service Limit ... ... .. . e 0.030"
SideClearance .........coiiiiiiiiniinniiniianann.. Not Measureable
Number Two Compression (Intermediate) .............. Rectangular Type
End Gap in 4.625" (117.475 mm) ID Sleeve .............. 0.013 to 0.023”
Maximum Service Limit ... ... .. e e 0.028"
Side ClearancCe .........c.coiiiiiiin ittt 0.003 to 0.005"
Maximum Service Limit ....... .. .. i i 0.006"
Number Two Compression (Intermediate) ................. Keystone Type
End Gap in 4.625” (117.475 mm) ID Sleeve .............. 0.015to0 0.025”
Maximum Service Limit ... ... it i i e 0.030"
Side ClearanCe .........cvvvettrrrnnronnnnnnanaaannss Not Measureable
Number Three Oil 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 to0 0.026"
Maximum Service Limit ... ... .. . i 0.031"
Side ClearantCe . .......coiirirnin ettt iianaans 0.0015 to 0.003"
Maximum Service Limit ... . .. i 0.0035"

Metric Value

0.381 to 0.635 mm
0.762 mm
0.089 to 0.127 mm
0.152 mm

0.381 t0 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 to 4.7371 mm
0.406 to 0.660 mm
0.787 mm

0.038 to 0.076 mm
0.089 mm

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

BUSHING i e e e e Replaceable
Bushing ID, Installed (Ream to Size) .................... 1.6254 to 1.6258"

Maximum Service Limit ....... ... .. .. . i 1.6265"
Bearing Liners ........ it i e e Replaceable
Bearing Liner Width .......... .. . oo i 1.586 to 1.596"
Bore ID without Liners ........... . i 2.9003 to 2.9013"
Bearing OQil Clearance ..........coiriiiiiiirieannnnnnnns 0.0013 to 0.0038~

Maximum Service Limit ....... ... iiiii i i eiann 0.0043"
Undersize Bearings for Service ................. 0.002, 0.010, 0.020, 0.030"

LY Te L3 @1 - [ T 0.007 to 0.016"

41.2852 to 41.2953 mm
41.3131 mm

40.284 to 40.538 mm

73.6676 to 73.6930 mm

0.033 to 0.0965 mm

0.1092 mm

0.051, 0.254, 0.508, 0.762 mm
0.178 to 0.406 mm

Connecting Rod for Piston with 1.80” (45.72 mm) Pin Bore

BUSHING . oie i i i i e e e e Replaceable
Bushing ID, Installed (Ream to Size) .................... 1.8004 to 1.8008"

Maximum Service Limit .........iiriniiii i iiiaananns 1.8015"
Bearing Liners ...ttt ittt ittt Replaceable
Bearing Liner Width ... .. .. i 1.586 to 1.596"
Bore ID without Liners ........c. i iiiiiiiiiiiin. 3.1503 10 3.1513"
Bearing Qil Clearance ...........cciiiiiiiiiininannnnes 0.0013 to 0.0038"

Maximum Service Limit ... it e e 0.0043"
Undersize Bearings for Service ................. 0.002, 0.010, 0.020, 0.030"

Side Clearante .....viiii it it e i tatree e iianaanns 0.007 to 0.016"

Rac 9-78646

45.7302 to 45.7403 mm
45,7581 mm

40.284 to0 40.538 mm

80.176 to 80.043 mm

0.033 to 0.0965 mm

0.1092 mm

0.051, 0.254, 0.508, 0.762 mm
0.178 to 0.406 mm

Revised 10-79 Printed in U.S.A



Crankshaft with 3” (76.2 mm) Main Bearing Journals

U.S. Value
TYPE ittt e e Forged, Heat Treated and Balanced
End Play, Number Three 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 ......................... 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 10 2.729"
0.030” (0.762 mm) OD Undersize, Grindto .............. 271810 2.719"
Connecting Rod Journal Maximum Taper ................c.vvv0nn 0.0005"
Connecting Rod Journals Qutof Round .......................... 0.0005"
Main Bearing Liners ........couiiiiniiiii it aaaannn, Replaceable
Main Bearing Liner Width, 1st, 3rdand5th .............. 2.15151t0 2.1615"
Main Bearing Liner Width, 2ndand4th .................... 1.151 to 1.161"
Main Bearing OQil Clearance ................cccovvurnn.. 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 .............. 2.978 to 2.979"
.0.030" (0.762 mm) OD Undersize, Grindto .............. 2.968 to 2.969"
Main Bearing Journal Bore |D without Liners .............. 3.191 to 3.192"
Main Bearing Journal Width
2nd and 4th ... e 1.5565 to 1.570
T o 2.623 to 2.627"
512 ORI 2.6175 to 2.6325"

Crankshaft with 3.5” (88.9 mm) Main Bearing Journals

1157 = 0.003 to 0.015"
Thrust Bearing, Standard Thickness ...................... 0.155 to0 0.157"
Thrust Bearing, Oversize Thickness for Service ............ 0.161 t0 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 t0 2.979"

0.030" (0.762 mm) OD Undersize, Grindto .............. 2.968 to 2.969"
Connecting Rod Journal Maximum Taper ...........c.covevinnnnn. 0.0005"
Connecting Rod Journal Qut of Round ................ ..., 0.0005"
Main Bearing Liners ........c.ooiiieiirminiiiiniiiinnnennn Replaceable
Main Bearing Liner Width, 1st, 3rdand 5th .............. 2.1515to0 2.1615"
Main Bearing Liner Width, 2nd and4th .................... 1.214 to 1.224"
Main Bearing Qil Clearance ...........ccoviiiiiiiinanss 0.0016 to 0.0046"

Maximum Service Limit ......... ... ittt 0.005"
Undersize Main Bearing Liners for Service ...... 0.002, 0.010, 0.020, 0.030"

Rac 9-78646
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Metric Value

0.076 to 0.381 mm
4.674 to 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"

0.0127 mm

54.648 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
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
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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 1D without Liners .............. 3.691 to 3.692"
Main Bearing Journal Width
2nd and 4th ... ... e e i 1.618 to 1.633"
Brd e e 2.561 to 2.565"
5 (1 A 2.5855 to 2.6005"
Camshaft
L8/ = Parabolic
BUShiNgs ... i e e Four, Replaceable
Bushing Lubrication ........ ... .. oL Under Pressure
IDOf BUSHINGS ..ottt it i i i e i et inee e 2.2484 to 2.2514"
Maximum Service Limit ........ . ... it it 2.2524"
Bushing Width
T8t (Front) ..o i i i e e 1.646 to 1.666"
2nd and 3rd ... e e e 1.4275 to 1.4475"
2 o TSRO A 1.1462 to 1.1662"
OD of Each Bearing Surface .............ccvvviivennnn. 2.2460 to 2.2470"
Minimum Service Limit ........ .. ... . e 2.2455"
Thrust Washer Thickness ............cc i iiiiennnn.n 0.1225 to 0.1275"
Minimum Service Limit ... ... ... .. ... ... 0.1215"
Thrust Plunger Spring:
Free Length ... i it i i ettt it 3.6250"
1010 2o 3 o 1 T PPN 0.406"
Compress to0 2.750” (69.85 mmM) ... ... i 45 to 55 Ibs.
Valve Push Rod Lifters
OD of Lifter Stem, Standard ............ ... i 0.8097 to 0.8102"
OD of Lifter Stem, Oversize for Service ................. 0.8190 to 0.8195"
1D of Block Bore, Standard ............ooiiiiiiiiiiiee 0.8118 t0 0.8130"
Maximum Service Limit ... it 0.8135"
1D of Block Bore, Oversize for Service .................. 0.8215 to 0.8225"

Rac 9-78646

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 to 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
10.312 mm
200 to 245 N

20.566 to 20.579 mm
20.803 to 20.815 mm
20.620 to 20.650 mm

20.663 mm
20.866 to 20.891 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 .................coiiiian. 0.003 to 0.010"
Idler Gear to Fuel Pump Gear ............c.ccovieiinen. 0.004 to 0.012"
Crankshaft Gear to Oil Pump IdlerGear ................. 0.006 to 0.011"
Crankshaft Gear to Fuel Pump Gear ...............c.00.... 0.027" max.

OD of Idler Gear Shaft ..............ciiiiiiiiiiiiiaa, 1.7325 t0 1.7330"

IDofIdler GearBushing .......cciiivieiiiniinniinneans 1.7345 to 1.7355"
Maximum Service Limit ...t it i, 1.7375"

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

Idler Gear Lateral Movement .............cc0iiiiieanann. 0.002 to 0.012"

Oil Pump and Two Gear Balancer

Positive Displacement Pump ........ooiviiiiieiiiiiineeiinn. Gear Type

Pump Gearsto Cover Clearance .............c.ccoeieiiinnnnn. 0.005" max.

Backlash
Crankshaft Gear to Counterweight Gear ................ 0.008 to 0.013"
Counterweight Gear to Counterweight Gear ............. 0.005 10 0.013"

Counterweight Shaft Bushing Wear ..............ccvvvvnnnnn 0.007" max.

Relief Valve Spring
Free Length ...t it i iee it caa e 2.06"
Wire Diameter ... ..ot it it e cree et i 0.071"
1O 18 B ] o T g T 0.680"
Number of Coils ... i i i it it et ae s reenerannnnns 12
Compress to 1.252"” (31.801 mm) .........ccovvveenrnn. 17.25 to 19.05 Ibs.

Oil Pump and Three Gear Balancer

Positive Displacement Pump ....... ..ot Gear Type

Pump Gears to Cover Clearance ............c.cccveieiennnanens 0.005" max.

Backlash
Crankshaft Gear to Counterweight Gear .................. 0.008 to 0.13”
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 ... ... i ittt aens 3.00”
Wire Diameter ... .. ... i i i i i s 0.062"
OD Of SPIING oottt it i ittt ia e tte ettt aeares 0.515"
Number Of Coils ... ovieiiiii ittt iiis i itnassesnnnssssnnnsnsons 25

......................... 13.5t0 15.5 Ibs.

Compress to 1.68” (42.67 mm)

Rac 9-78646
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Metric Value

0.1016 to 0.2794 mm
0.0762 to 0.2540 mm
0.1016 to 0.3048 mm
0.1524 to 0.2794 mm
0.6858 mm max.
44,0055 to 44.0182 mm
44,0563 to 44.0817 mm
44.132 mm

1.5494 to 1.6002 mm
0.051 to 0.305 mm

0.127 mm max.

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

52.324 mm
1.803 mm
17.272 mm
12

77t0 85 N

0.127 mm max,

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

76.2 mm
1.575 mm
13.081 mm
25

60 to 69 N
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Oil Pump, Front Mounted

U.S. Value
Positive Displacement Pump ......... .. ... Gear Type
Backlash
Pump Gear to Crankshaft Gear .............. .. ... ... ... 0.006 to 0.011"
Pump Gears to Body Radial Clearance ................. 0.0005 to 0.004"
Pump Gears to Pump Cover Clearance ................. 0.0015 to 0.005"
Oil Pressure at High Idle, Hot Qil ............................ 40 to 65 PSI
Relief Valve Spring
Number of Coils ... e e 11
Wire Diameter ... i e e 0.080"
MINImMUM [D L i i i i e e e e, 0.469"
Free Length ... i e 2.00"
Compress to 1.252" (31.801 mm) ............couvverinn. 23.8 t0 25.6 |bs.
Relief Valve Cup Plug Depth ...... ..o 0.327"
Cylinder Head
L F= L o =T [ SO 0.005"
Exhaust Valve
Tappet ClearanCe ..ottt ittt ettt et iaaeenns 0.025"
Face Angle ... . i e e i e 44 Degrees
Face RUun-Out ... ... it et it i inar e ranens 0.002” max.
OD ofHead ... ..ot i i e i e 1.745 to 1.755"
OD of Stem ... e e 0.402 to 0.403"
Minimum Service Limit ... ... i e 0.4018"
OD of Taper at 4.2675" (108.395mm) ...............c...... 0.401 to 0.402"
Minimum Service Limit ... .. . . i i e i 0.4008"
Length ..o e e 6.4195 to 6.4405"
Insert Seat Angle ... .. i e 45 Degrees
Seat Contact Width ...... . ... . ... i i, 0.0775 to 0.100"
Seat Bun-Out . e 0.002"
Insert Height ... .. i i i i st e e e 0.313 to 0.316"
OD of Insert . i i i ittt e 1.9455 to 1.9465"
D of INSert .. it et e 1.571 to 1.577"
Intake Valve
Tappet ClearanCe .. ...ttt ittt et e ettt e 0.015"
Face Angle ... ... i i e e e s 44 Degrees
Face RUun-Out ... .. ittt it i it ittt s i tnanannes 0.002” max.
O Of StemM it ittt ittt i e e 0.402 to 0.403"
Minimum Service Limit .. ... .. . i i e i 0.4018"
ODofHead ...t it i e i et 1.995 to 2.005"
Length ..o e e et 6.4195 to 6.4405"
Seat ANgle .. e e e e 45 Degrees
Seat Contact Width ........... .. ... i il .. 0.0750 to 0.0975"
Seat RUN-OUt L ... . i i i ir it e 0.002" max.
Insert Height (If Equipped) ..o, 0.2775 to 0.2825"
OD of Insert (If Equipped) ...ttt 2.099 to 2.100"
ID of Insert (If Equipped) ...t 1.805 to 1.815"

Rac 9-78646

Metric Value

0.1524 to 0.2794 mm
0.013 to 0.102 mm
0.038 to 0.127 mm

276 to 448 kPa

11

2.032 mm
11.913 mm
50.8 mm
106 to 114 N
8.306 mm

0.127 mm

0.635 mm

44 Degrees

0.051 mm max.

44.323 to 44 577 mm
10.211 to 10.236 mm
10.206 mm

10.185 to 10.211 mm
10.180 mm

163.055 to 163.589 mm
45 Degrees

1.9685 to 2.540 mm
0.051 mm

7.950 to 8.026 mm
49.4157 to 49.4411 mm
39.903 to 40.056 mm

0.381 mm

44 Degrees

0.051 mm

10.211 to 10.236 mm
10.206 mm

50.673 to 50.927 mm
163.055 to 163.589 mm
45 Degrees

1.905 to 2.477 mm
0.051 mm

7.0485 to 7.1755 mm
53.315 to 53.340 mm
45.847 to 46.101 mm
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intake and Exhaust Valve Guides U.S. Value Metric Value
=T ' ) d o e 3.219” 81.763 mm
ODof GUIde ... ... i e 0.7510 to 0.7515" 19.075 to 19.088 mm
ID of Guide (Installed and Reamed) ..................... 0.4045 to 0.4055" 10.274 to 10.300 mm
Maximum Service Limit ... .. e 0.4065" 10.325 mm
Protrusion Above Cylinder Head ....... ... .. ... ... i, 0.953~ 24.206 mm
Valve Spring
Free Length ... .. i i et ettt 2.18” 55.372 mm
Number of Coils ... i i i oot ronearaeaarnancanns 7.25 7.25
Wire Diameter ... .. i i i i i e e e 0.192" 4.877 mm
Compress Spring to 1.484" (37.694 mm), Valve Open ....... 1563 to 167 Ibs. 681 to 743 N
Compress Spring to 1.937” (49.200 mm), Valve Closed .... 50.5 to 60.5 Ibs. 225 t0 269 N
Rocker Arm Assembly
OD of Shaft ... . i i i i e e i e e e 0.872 t0 0.873" 22.149 to 22.174 mm
ID Of Arm BOre ..ottt e e eeannnn 0.8745 to 0.8755" 22.212 to 22.238 mm
Shaft Assembly Lateral Movement (Both Ends) ............ 0.010 to 0.030” 0.254 t0 0.762 mm
Shaft Spring
Number of Working Coils ... ... i i i 4 4
Wire Diameter ... .o i i i i e 0.080" 2.032 mm
Compress Spring to 1.562" (39.675mm) ................. 8.51t0 11.5 |bs. 38to 51N
Lubrication .....ovriiniiiiirnrr e Engine Oil, Camshaft Metering
Shaft OilHoles ..., Toward Valve Side of Engine
Shaft Can Not Be Turned
Intake Valve Timing
Valve Timing ...... 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 One Complete Revolu-
tion Plus 7 Degrees after TC Timing Indication on the Crank Pulley.

Rac 9-78646
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Special Torques U.S. Value
Camshaft Nut - With Lock Washer ....................... 95 to 105 ft. lbs.
- With Hardened Washer .................. 195 to 205 ft. Ibs.

Connecting Rod Bolts (Add Lubrication to Threads
and Under Bolt Heads with 3B0W Qil) ................... 95 to 105 ft. Ibs.
Crankshaft Pulley Bolt . ........coiiiiiiiiiiii i 100 to 110 ft. Ibs.
Crankshaft Pulley Nut .......... ..ottt i, 125 to 135 ft. 1bs.
Crankshaft Main BearingBolts ...............ccoovvvtt. 145 to 155 ft. ibs.
- With Hardened Washers ................coovinune, 200 to 210 ft. ibs.
Oil Cooler Outlet Cover SCrews ...........ciiiiienrnnnnns 35to 42 ft. Ibs.
Cylinder Head BoOlts ... ..o iiiiiiiii it iiiianens 200 to 210 ft. Ibs.
Cylinder Head Cover Stud Nuts ............. ... ... ... ... 8 to 10 ft. Ibs.

Flywheel to Crankshaft Bolts

Without Hardened Washers ................ccoivnean, 180 to 190 ft. Ibs.
With Hardened Washers .............covvviiiiienann 230 to 250 ft. Ibs.
Intake and Exhaust Manifold Studs ........................ 25 to 30 ft. Ibs.
Exhaust Manifold Hex Nuts .......... ... ... i, 25 to 30 ft. Ibs.
Intake Manifold Hex Nuts - Standard ...................... 2510 30 ft. Ibs.
-Heavy ... ..o 35 to 42 ft. Ibs.
Oil Pan CapsCrews ..ottt iiietannsrortonnsannrrenseeas 15 to 20 ft. Ibs.
OQilPan Drain PIug ....iciiiini it iiiecii e 29 to 31 ft. Ibs.

Rac 9-78646
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Metric Valve
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 am
(19.7 to 21.0 kgm)

271 to 285 Nm
(27.1 to 28.5 kgm)

48 to 51 mm
(4.8 to 5.1 kgm)

271 10 285 Nm
(27.1 to 28.5 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)

34 to 41 Nm
(3.4 to 4.1 kgm)

48 to 57 Nm
(4.8 to 5.7 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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Special Torques (Continued) U.S. Value
Oil Pump Inlet Connector ............cc.ciiiiiiinnnan, 105 to 115 ft. Ibs.
Oil Pump Inlet Tube Nut ....... .. ... iiiiiiiiiiaa.t. 95 to 105 ft. Ibs.
Rocker Arm Adjusting Screw Locknut ..................... 20 to 25 ft. Ibs.
Rocker Arm Bracket Stud NutorBolt ..................... 40 to 45 ft. Ibs.
Water Pump and Fan Shaft Nut- Standard ................. 60 to 70 ft. Ibs.
-Crownlock ............... 45 to 50 ft. ibs.

Balancer Mounting Bolts - Grade 5 ..ot 80 to 96 ft. ibs.
-Grade 8 ... .. 110 to 132 ft. Ibs.

Balancer Counterweight Set Screws .......... ... ... .... 70 to 80 ft. Ibs.

Rac 9-78646
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Metric Value
142 to 156 Nm
(14.2 to 15.6 kgm)

129 to 142 Nm
(12.9 to 14.2 kgm)

27 to 34 Nm
(2.7 to 3.4 kgm)

54 to 61 Nm
(5.4 to 6.1 kgm)

81to 95 Nm
(8.1 to 8.5 kgm)

61 to 68 Nm
(6.1 to 6.8 kgm)

108 to 130 Nm
(10.8 to 13.0 kgm)

149 to 179 Nm
(14.9 to 17.9 kgm)

95 to 108 Nm
(9.5 to 10.8 kgm)
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GENERAL TORQUE SPECIFICATION TABLE (Revised 11-73)
USE THE FOLLOWING TORQUES WHEN SPECIAL TORQUES ARE NOT GIVEN
NOTE: These values apply to fasteners as received from supplier, dry, or when lubri-
cated with normal engine oil. They do not apply if special graphited or moly-disulphide
greases or other extreme pressure lubricants are used. This applies to both UNF and

UNC threads.
SAE Grade No. 5 8 %
Bolt head tdentification @ Q @ C}
marks as per grade @
NOTE: Manufacturing
Marks Will Vary Torque Torque
Bolt Size Foot Pounds Newton-Meters Foot Pounds Newton-Meters
Inches | Millimeters Min. Max. Min. Max. Min. Max. Min. Max.
1/4 6.35 9 11 12.2 14.9 12 15 16.3 20.3
5/16 7.94 17 205 | 231  27.8 24 29 | 325 393
3/8 9.53 35 42 47.5 57.0 45 54 61.0 73.2
7/16 11.11 54 64 73.2 86.8 70 g4 94.9 113.9
1/2 12.70 80 96 108.5 130.2 110 132 | 149.2 179.0
9/16 14.29 110 132 148.2 179.0 160 192 1217.0 260.4
5/8 15.88 150 180 203.4 2441 220 264 | 298.3 358.0
3/4 19.05 270 324 366.1 439.3 380 456 |515.3 618.3
7/8 22.23 400 480 542.4 650.9 600 720 |813.6 976.3
1 25.40 580 696 786.5 943.8 900 1080 {1220.4 1464.5
1-1/8 25.58 800 880 1084.8 1193.3 | 1280 1440 |1735.7 1952.6
1-1/4 31.75 1120 1240 | 1518.7 1681.4 | 1820 2000 {24679 2712.0
1-3/8 34.93 1460 1680 | 1979.8 2278.1 | 2380 2720 |3227.3 3688.3
1-1/2 38.10 1940 2200 | 2630.6 2983.2 | 3160 3560 |4285.0 4827.4
¥ Thick nuts must be used with Grade 8 bolts
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1030-2
FUEL SYSTEM

Fuel Filters Decimal System
Preliminary fuel filter ......ccoviviiiivivivinineaarrearnee. Located at bottom
of fuel transfer pump.

First stage filter .....c.ccooieiiiiviiiiiiiiiiiiiecneens Full flow spin-on type
Second stage ilter ....cocovvveiiiveiiiivnenenienenen. Full flow spin-on type.
Filter replacement ............cocovviiiiniiinin. Every 500 hours or when

loss of engine horsepower
is_indicated.

Preliminary fuel filter service interval .............. Whenever 1st and
2nd stage filters
are serviced.

Fuel system relief valve operating pressure ............... 20 to 25 PSI

Fuel Injection Pump

1.4 o= TSN Robert Bosch, PES
Multiple plunger.

Rotation ... e, Counterclockwise
Mounting ....ccoociiiiiiiiiii e Left hand side of engine
Drive .ot Gear driven at 1/2 engine speed
LE/A2) 9 o 10) (O Centrifugal type, variable speed,
flyweight, integral part of pump.

Backlash idler gear to fuel pump gear .....ccccovevininnnn. .004 to .012"
Lubrication .....cocoeviiiiiiiiiiiiiciircce i Pressurized engine oil

Timing

Timing mMarks ..cccveeeviiiiiiiiiiiiiice e Located on crankshaft

pulley (0° to 35° BTDC
and 0° to 15° ATDC).

Timing pointer ..........ccccoeceiviiiiiinianiee Located on timing gear cover
TIIMHIE eeenrnenricceitieieriemteranra e eurnsaneeneatsisuesstastsanesssmanssss 300 BTDC

Fuel Injector

1 PSS Roosa Master
Opening pressure (NeW) ...ccccoviieceeiieeiiieeneraneneennnns 3200 to 3400 PSI

(SErVICEA) nineiiii e anas 3000 to 3200 PSI
Maximum dpening pressure between cylinders ................... 100 PSI
Valve LU .o e 3/4 turn off valve seat

or .0135"

Metric System

1.4 to 1.8 kg/cm?

102 to .305mm

224.9 to 339.0 kg/cm?
210.9 to 224.9 kg/cm?
7 kg/cm?

.355mm



Decimal System

Fuel Injector (Cont’d)

SPray OrifiCe SIZE& ...c..viivivririiiiiiiiiieiiiinerieererieeiieerserisresnaannnns .014"
SaC NOle SIZE& .uuiiiiiiiiiiiie e .042 to .031”
NO. O OTIFICES evetiiiii e eee s et ce s e eranesbaeeas 4
Orifice length (through sacwall) ....cccciiiniiiiiiiiiiiiieeeeeee, 095"
Orifice SPray angle ..ot 1500
LeaKoff Tate ..o evrs e 3 to 10 drops in 30

seconds at 1500 PSI
after first drop appears
(serviced injector)

Opening pressure control spring:

Free 1eNgth ..ot eev s eean et e enaas .513"
NO. COIIS ittt 6-1/2
Wire thiCKIess ........cccvveiiiieiiiiiiiieiiii e eceeeerene e ee e e .064”
6 8 PSSP .289”
Compressed ......cccoeveeeennennn.. .444 to .459" (11.3 to 11.7mm) 31 lbs.

SPECIAL TORQUES
Fuel System

Fuel filters (2) .coveeriiiviivininneninna. Install until gasket contacts filter
head, then hand tighten 1/2 to 3/4
turn.

Fuel filter bleeder SCrEWS .....c.coeeeveeieiiiiiinrincinnnns, 12 to 18 in. lbs.

Fuel injector clamp CapSCreWs .....cccceeveeeccuiemenenianins 18 to 22 ft. lbs.

Fuel injector leakoff nuts ....c.ccevvivviiiiminininrcniieinnnns 35 to 45 in, lbs,

Fuel injector pressure adjusting screw locknut ...... 70 to 75 in. lbs.

Fuel injector tube NULS .....cooiiiimriiiniiiriiineas 18 to 22 ft. lbs.

Fuel pump drive hub nut (14mm thread) ........... 94 to 108.5 ft. lbs.

Fuel pump timing pointer sCrews .......c.ccccecveeeenenen. 60 to 72 in. lbs.

1030-3

Metric System

.356mm
1.067 to 1.295mm

2.413mm
1500

13.030mm

1.626mm
7.341mm
14.1 kg

138.26 to 207.69mm-Kkg.
2.5 to 3m-kg.

403.2 to 518.5mm-kg.
806.5 to 864.1lmm-kg.
2.5 to 3m-kg.

13 to 15m-kg.

691.3 to 829.5mm-kg.



