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Introduction

The specifications given in this book are on the basis of
information available at the time the book was written, These
specifications give the torques, operating pressures,
measurements of new parts, adjustments and other items
that will affect the service of the product.

When the words “use again” are in the description, the
specification given can be used to determine if a part can be
used again. If the part is equal to or within the specification
given, use the part again.

When the word “permissible” is in the description, the
specification given is the "maximum or minimum" tolerance
permitted before adjustment, repair and/or new parts are
needed.

A comparison can be made between the measurements of a
worn part and the specification of a new part to find the
amount of wear. A part that is worn can be safe to use if an
estimate of the remainder of its service life is good. If a short
service life is expected, replace the part.

NOTE: The specification given for “use again" and
“permissible” are intended for guidance only and Caterpillar
Inc. hereby expressly denies and excludes any
representation, warranty or implied warranty of the reuse of
any component.
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Specifications

Engine Design

GBS

@
INTAKE @ @ @
.015 in. (0.38 mm) FUEL
INJECTION -~
o PUMPS
A @60

025 in.(0.64 mm)

QLN

Cylinder, Valve And Injection Pump Location

A50695P1

BOMB .ociviin bt s s msnss s 11430 (4.540)
) [0 Vo R S AN NN SOOI SR 1L 5 127.0mm (5.0 1in)
Number Of Cylinders .....c.ccovve v 8
Cylinder Arrangerment s s i e e senns 9o°v
Firing Order (Injection Sequence) ..................... 12,7,.3,456,8
Direction Of Rotation (As Seen From Flywheel

End) e COunterclockwise

Fuel Injection Pump

Firing order (injection sequence) ....................... 1,2,7,3.4,5,6,8
Injection timing BTC (before top center):

Engines with 1WB742 Fuel Pump Group ...................... 8+ 1°
Engines with 7C8966 and 7W5479 Fuel Pump

CATOUDS L0008 ienr rmnmmanvmmamsmeamenmssnsmgnns sne s sasns rmgmssmapaas e sas 10+ 1°
Engines with 7E9890 Fuel Pump Groups ............... Thek1®
Engines with 7C8968, 7C8969, 7C8970, 7C8371 and 4P4260
Fuel PUMP Groups ..o e e 1281
All other 8NGINES ... 15+1°
Torque for the nuts that hold the fuel lines (Use 5P0144 Fuel
Line:-Socket)verenuminaimammans 40E7Nem (30+5Ibft)

(1) Bore in the rear bearing for the camshaft
(new) .................. 80.325£0.013 mm (2.3750 £ .0005 in)

Diameter of rear bearing surface (journal) of the

camshaft (new) .........cccccereivveeenninnnn. 60,249 =0.013 mm
(2.3720 £ .0005in)

Maximum permissible clearance between the bearing

and the camshaft bearing surface (journal)

(Worn} o 0015 M (006 in)

(2) Torgue for screws that hold sleeve control
leVers .o, 282 0.2Nem (24 £ 21b in)

(3) Bore in the housing for the fuel control shaft

(New) ..o 8.899 = 0.013 mm (.3543 £ .0005 in)

Diameter of sleeve control shaft

(new) ................. 8.966 £0.008 mm (.3530 % .0003 in)

Maximum permissible clearance between the bore in the

housing and the sleeve control shaft (worn) ... 0.08 mm
(.003in)

(4) End play for camshaft with sleeve installed
(NeW)-mnnnanses 058046 mm (023 £.018in)

NOTE: When installing sleeve on end of camshaft, support
the camshaft to prevent damage to parts inside of injection
pump and governar housing.

(5) Bore in the front bearing for the camshaft
(new} .......ccce.e... 25,413 £0.013 mm (1.0005 = .0005 in)
Diameter of front bearing surface (journal) of the
camshaft (new) .... 256.375 £ 0.013 mm (.9990 + .0005 in)
Maximum permissible clearance between the bearing
and the camshaft bearing surface (journal)
R e T 0.10 mm (.004 in)
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(6) Torque for bushing .................... 82 =7 Nem (60 = 5 Ib ft) Governor
(7) Crossover levers,

NOTE: For adjustment of crossover levers, see the Testing
And Adjusting Section.

(8) Torgue for screws that hold crossover
IEVETS wovovivreeeieeceieeniineen. 2.8 2 0.2 Nem (24 £ 210 i0)

(9 and 10) Fuel control shafts.

(11) Dowel pin (linkage between crossover levers).

(12) Distance guide pin extends intc bore ..... 120+ 0.10 mm
(.047 & .004 in)

NOTE: Install guide pin with slot toward the top of the lifter
bore.

(13) 9N5862 Spring for injection pump:

Length under test force ..........ccoeenee 35.13 mm (1.3831in)
Test force .oovvvvvvciiviviiinenenn. 56.7 E66N (12.4 = 1.4 1b)
Free length after test ...l 40.80 mm (1.606 in)
Outside diameter .......covviieinieinnn 18.49 mm (.728 in)

A. Reverse Flow Check Valve (RFC).
B. Orificed Delivery Valve (ODV).

C. Orificed Delivery Valve - Lo Volume (ODV). A50696-1P1 4
D. Orificed Reverse Flow Check Valve (ORFC).
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Governor Spring Chart
Part No. (1) 1W4925 (1) 6N2129 (1) 4N9226 (1) 4AN6119 (1) 4N5661
Color code (Stripes) One Purple Two Pink Two Green Three Green Two White
Put a force 17.79 N 8.90 N 17.79N 13.34 N 13.34 N
on spring of (4.0 Ib) (2.01b) (4.0 Ib) (3.0 Ib) (3.0 Ib)
Then add more force to 15.00 mm 17.78 mm 17.78 mm 17.78 mm 17.78 mm
make spring shorter by (.590in) {.700 in) (.700 in) (.700 in) {-700 in)
5982+ 134N 36.92 = 0.89 N 67.61 151N 50.71 £1.16 N 5694 £ 151 N
Total test force (13.40 £ .30 Ib) (8.30 = .20 Ib) (15.20 = .34 Ib) (11.40 = .26 |b) (12.80 = .34 Ib)
38.97 £ 0.51 mm 44.20 £ 0.51 mm 44.20 = 0.51 mm 42.14 = 0.53 mm 44,20 = 0.51 mm
Free length after test (1.534 £ .020 in) (1.740 £ .020 in) (1.740 £ .020 in) (1.659 % .021 in) (1.740 = .020 in)
38.56 mm 37.84 mm 38.56 mm 38.25 mm 38.25 mm
Outside diameter (1.518 in) (1.490in) (1.518 in) (1.506 in) (1.506 in)
Governor Spring Chart
Part No. (1) 9L6508 (1) 7N3807 (1) 1We804 (2) 4N5663 (3) 6N2517
Color code (Stripes) One Yellow Three Yellow Three Pink One Pink None
Put a force 22.24 N 8.90N 8.90 N 445N 8.890 N
on spring of (5.0 Ib) (2.0 Ib) (2.0 Ib) (1.0 Ib) (2.0 Ib)
Then add more force to 17.78 mm 15.24 mm 15.24 mm 17.78 mm 5.08 mm
make spring shorter by (.700 in) {.800 in) (.600 in) {700 in) (.200 in)
8763231 N 2758 53N 27.58 £ 53N 20.02* 53N 2491+ 80N
Total test force (19.70 £ .52 Ib) (6.20 = .12 Ib) (6.20 % 12 1b) (4.50 £ 121b) (5.80 £ .18 Ib)
44.20 £ 0.51 mm 42.14 £ 0.53 mm 524*1.0mm 42.93 £ 0.51 mm 31.24 £ 0.51 mm
Free length after test (1.740 £ .020 in) (1.659 *+ .021 in) (2.063 = .039 in) (1.690 £ .020 in) (1.136 £ .020 in)
38.56 mm 37.84 mm 37.84 mm 29.06 mm 14.83 mm
Outside diameter (1.518 in) (1.490 in) {1.490 in) (1.144 in) (.584 in)
(4) Overfueling Springs
Part No. 4N0527 B6NE662
Length under 8.71 mm 19.00 mm
test force (.343 in) (.748 in)
0.85+0.08N 0.84+0.08N
Test force (.19 £ .02 Ib) (.189 = .02 Ib)
Free length 18.29 mm 28.60 mm
after test (720 in) (1.126 in)
Outside 9.14 mm 9.14 mm
diameter (-360 in) (.360 in)
Color
code (Stripes) None One White

(8) Torque for bolts that hold governor weight carrier to
camshaft (earlier) .......ccccooveveee. T4 E3INem (10 £ 2 b ft)
Torque for bolts that hold governor weight carrier to
camshaft (later with thin bolt head) ........ 10.2 1.1 N*m

(90 101bin)
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Fuel Transfer Pump

A50696P1

SONNNNN -

(1) Bypass valve:
Fuel pressure at FULL LOAD .. 205 £ 35 kPa (30 & 5 psi)

(2) 4NB05 Spring for bypass valve:

Length under test force ...................... 22.35mm (.880in)
Test forte romamvimmsimesa 10 b2 0. BN (353 181B)
Free length after test ..................... 43.92mm (1.729in)
Qutside diameter ...........ccccocvevveveeenn. 13,39 mm (527 in)

(3) Thickness of gears (new) .................... 9.488£0.008 mm
(.3736 +.0003 in)

Depth of counterbore (new) .............. 9.526£0.013mm
(.3750 = .0005 in)

(4) Diameter of shaft for idler gear ......... 12.482 = 0.008 mm
(.4914 £ .0003 in)

Bora in idler Gear .o s 12.512 £ 0.008 mm

(.4926 = .0003 in)

(5) Put a thin layer of 551454 Sealing Compound on the
outside diameter of the seals before installation. Remove
the extra sealing compound after assembly.

(6) Install inner seal from outside edge of bady assembly to

a distance of ...... R 11.51 £ 025 mm (4563 = .010in)
(7) Install outside seal from outside edge of body assembly
to a distance of ............. 0.76 £0.25mm (.030 £ .0101in)

Injection Nozzles

9N3979 and 1W5829

—

3 A12944P1

Bench test nozzles using clean SAE J987 Calibration Oil
(Kent-Mpore Corp J-26400 or Viscor Calibration Fluid 1487C-
SAE J-967C) at a temperature of ........ 1810 20°C (65 to 70°F)

Nozzle setting pressures (valve lift adjustment screw turned
3/4 £ 1/8 turn from closed position):

Used nozzle .............. 10 300to 17 630 kPa (1500 to 2600 psi)
Used, adjusted nozzle ..................... 16 545to 17 690 kPa
(2400 to 2600 psi)

Return oil leakage test pressure ................ 9630to 11 045 kPa
(1400 to 1600 psi)

Leakage in 15 seconds ............ Tre NO minimum or maximum

Maximum tip leakage is 20 drops in 15 seconds with a
pressure of 1380 kPa (200 psi) less than opening pressure.

(1) Torque for valve lift locknut .................. 40t05.1Nem
(35t0451bin)
(2) Torgue for pressure screw locknut .......... 8.0t09.1 Nem
(70to BOIbin)
(3) Torgue forcap ........... 12410 13.6 N-m (110to 120 b in)
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¢ 7000 Series Nozzle
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Fuel Filter Base

1 A50897P1

e sl v 4
B46400P1
(1) Bleed screw.
% (1) Put 953263 Thread Lock Compound on the threads of
the tapered end of the stud to a distance of ....... 7.6 mm
@ e
@ @ = (2) Sealing surface of stud.
NOTE: Do not damage this surface.
CHELE (8) Torque for stud ........ g 707 N+m (50 +51b ft)
(4) Distance from sealing surface of base to end of
51 {1 o P e R R 246 £1.3mm (.97 =.05in)
Tighten bleed screws to the following torques:
Bleed screw A ...ocovieiicee. 09+01Nem (8 1Ibft)
Bleed screw B 1.8+ 0.2N*m (16 + 2 b fi)
Bleed screws Cand D .......... 22+0.8Nm (207 Ibft)
NOTE: All fuel injection line nuts are tightened to a torque
[o] R R R e 827 Nem (31 =510 ft)
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Automatic Timing Advance Unit Drive Gear For The Injection
& Pump

3.5° and 5° unit

1

L

| "_u\i (e
] [ ||U|!|||||||||1|N|UIIIII

(|
, E
U
|

A0B867P2 = < \_rL_%
77482-1P1 Ll
End play between washer (2) and timing advance unit
(1) e D080 094 mim: (00210037 in)
{B) TOREISIOR SOIMR wonpsismncs LA 0BT aE ) (1) Torque for the bolt that holds the drive gear to the
camshaft of the injection pump ............... 149X 14Nm

“Stake" (make a mark with a punch) screw (3} in two places.
(110 = 101b ft)

Specifications
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c Camshaft

AS0699P1

i
X L™

VIEW A-A

A

(1)

@

3)

(4)

(3)

Diameter of the surfaces (journals) for the camshaft
bearings (new) .. 63.500 £0.013 mm (2.5000 % .0005 in)
Bore in the five bearings for the camshaft

(New) .cccoveerneene 63.589 +0.038 mm (2.5035 £ .0015in)
Maximum permissible clearance between bearing and
bearing surface (journal) (worn) ........... 0.18 mm (.007 in)

Tight fit between the gear and
camshaft ................ 0.030 to 0.071 mm (.0012 to .0028 in)
Maximum permissible temperature of the gear for
installation on the camshaft (do not use a torch) .. 315°C
(600°F)
End play for the camshaft ....................... 0.18+0.08 mm
(.007 £.003 in)
Maximum permissible end play (worn) .............. 0.51 mm
(.020in)

Width of thrust groove in camshaft

(NEW) wovevevvieeriirireareene. 9.14 20,05 mm (.360 £ .002in)
Diameter of thrust pin (new) .................... 8.97 £0.03mm

(.353 £ .001 in)
Torque for thrust pin .......cccceueee. 48+ 7N+m (35£5Ibft)

Height of camshaft lobes.

To find lobe lift, use the procedure that follows:

A.
B.
C.

Measure camshaft lobe height (5).
Measure base circle (7).

Subtract base circle (Step B) from lobe height (Step A).
The difference is actual lobe lift (6).

D. Specified camshaft lobe lift (6) is:

9N5230 Camshaft used with roller lifters:
A Exhaustlobe Luaninnnasisaain 9.40 mm (.3701in)

b. Intake Iobe ....ccoeevieerieceieceenen. .33 mm (367 in)
2W4238 Camshaft used with flat face lifters:

c. Exhaustlobe ... 9.40 mm (.3701in)

d. Intake lobe .......cccovveeiiciccreccnnnne. 9.06 mm (357 in)

Maximum permissible difference between actual lobe lift
(Step C) and specified lobe lift (Step D) is 0.25 mm (.010 in).

.

-— 1

s/

Y

A91319P1
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C34659P1
A l C3465TF1

Camshaft Gear Assembly View B-B

(9) Distance from the end of 5P4283 Dowel to the face of
CAMENETE s wririerss 2.00+0.25 mm (079 £ .010in)

8
\ Camshaft Installation

NOTE: For installation of camshaft, the timing mark on the
camshaft gear tooth must be in alignment with the timing
mark on the tocth space of the crankshaft gear.

Intake Valve Timing

l 1. Check the No. 1 intake valve clearance with the engine

stopped. The valve clearance must be 0.30 to 0.46 mm

C34658P1 (012 to .018 in). If the valve clearance is not in this range,
adjust the clearance to 0.38 mm (.015 in).

2. Mark Top Center Position of the crankshaft on the
vibration damper or pulley.

View A-A
3. Use a dial indicator to measure the intake valve
(8) Distance from the end of 9N5771 Dowel to the face of movement.
SHEC i 11812013 mm (465 .005in) 4. Rotate the crankshaft in the direction of narmal engine

rotation. Stop when the intake valve is 1.91 mm (.075 in)
off its seat in the opening sequence. At this point the
crankshaft must be 10 = 2° After Top Center.
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Valve Rocker Arms And Lifters

For Engines That Have Flat Face Lifters

T95535P1

S e

(1) Torgue for bolts that hold rocker arms ......... 247 Nem
(18 =5Ibft)
(2) Torgue for locknut for valve adjustment
SOTEWW s e v e N S R s e 307 Nem (24 £5Ibft)
(3) Diameter of the shaft for the rocker
AITTAS e snagnesdbibinss 21.793 to 21.814 mm (.8580 to .8588 in)
Minimum permissible diameter (worn) ........... 21.768 mm
(.8570in)
Bore in bearings for the rocker arms
(new) o 21.852 +0.020 mm (.8603 £ .0008 in)
Maximum permissible bore (Worn) ................. 21.920 mm
(.8630in)
Maximum permissible clearance between bore in bearing
and shaft (Worn) ..o 0.13 mm (.005 in)
(4) Clearance for valves (intake valve) ...... 0.38 mm (.0151n)
Clearance for valves (exhaust valve) ... 0.64 mm (.025in)
(5) Diameter of cam follower .............. 29.436 +0.010 mm
(1.1589 & .0004 in).
Minimum permissible diameter (worn) ........... 29.401 mm
(1.1575in)
Bore in block for cam follower ......... 29.525 +0.0256 mm
(1.1624 £ .00101n)
Maximum permissible bore (worn) ................ 29.591 mm
(1.1650 in)
(6) Torque for the thrust pin for the camshaft ... 45 =7 Nem
(35+5Ibft)

AS1317FP2

1. Turn camshaft so cam lobe is oppasite lifter bore.

4.
(1)

@

&)

%)

. Install guide spring on lifter.

. Put lifter assembly in engine oil and install into lifter bare

so that the tab on the guide spring is located within area
(A).

Push lifter into bare until contact is made with camshaft.

e 24T Nem
(18x=5Ibft)

Torque for bolts that hold rocker arms ...

Torgue for locknut for valve adjustment
SEIBW ket e T i s 30£7Nsm (24 51bt)

Diameter of the shaft for the rocker

AIMIS i s 21.793 t0 21.814 mm (.8580 to .8588 in)

Minimum permissible diameter (worn) ........... 21.768 mm
(.8570in)

Bore in bearings for the rocker arms

{NEW) soorssiausvvinins 21,852 +0.020 mm (.8603 % .0008 in)

Maximum permissible bore (worn) ................ 21.920 mm
(.8630in)

Maximum permissible clearance between bare in bearing

and shaft (worn) ossannaanmannsan 0.13 mm (.005 in)

Clearance for valves (intake valve) ...... 0.38 mm (.0151in)
Clearance for valves (exhaust valve) ... 0.64 mm (.025in)
Diameter of lifter .......cc.cocoveiiirns 29.464 +=0.015 mm

(1.1600 = .0006 in)

Bore in block for Tfter ... 29.525 = 0.025 mm
(1.1624 + 0010 in)

3208 Diesel Truck Engine
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Valves

NOTE: GUIDELINE FOR REUSABLE PARTS; VALVES AND
VALVE SPRINGS, Forms SEBF8002 and SEBF8034, have the
procedure and specifications necessary for checking used
valves and valve springs.

1 2

- . ,‘ Y

[}

]

i

/o, !

= S 7/ '

\ YN e
r — = k '4

o

3

Diameter of valve stem:

7C362 and 9L7682 Intake Valve 9.462 £0.013mm

(.3725 £ .0005in)

Use again minimum diameter of the valve

stem 9.42 mm (.371in)

9L7683 and 9N5125 Exhaust Valve (tapered stem):

Head end of valve stem ................. 9411 +0.013mm
(.3705 % .0005in)

Use again minimum diameter of the head end of valve

stem 9.37 mm (.369in)

Lock end of valve stem 9.436 £0.013mm
(.3715£.0005in)

Use again minimum diameter of the lock end of valve

stem 9.408 mm (.3704 in)

Bore in the valve guides (intake and

exhaust)

9.512 4+ 0.013 mm (.3745 + 0005 in)

Maximum permissible bore in the valve guides (worn):

(4)

S

Measure 19.0 mm (.75 in) deep in valve guide bore from
both ends of the valve guide 9.550 mm (.3760in)

Angle of valve face:
Intake valve . chcniann i i 30° 15
Exhaust valve ..........ccccoooveeeveciiieeeeeeennn. 48° 15

Diameter of valve head (intake valve) ... 53.19 £0.13 mm
(2.094 £ .005in)

Diameter of valve head (exhaust

valve) 4582 £ 0.13mm (1.804 = .005 in)

Thickness of valve lip:

Intake valve ............ e 2,31 mm (L0971 in)

A91313P1 5 Use again minimum valve lip thickness ............. 1.78 mm
(.0701in)
Exhaustvalve: i i e 1.60 mm (.063in)
Use again minimum valve lip thickness ............. 1.27 mm
(1) 9N5496 Spring for valves (outer): (.0501n)
Length under test force ... 45.47 mm (1.790 in)
TestIoree: s 185.0+ 18.0N (41.6 £ 41b)
Use again minimum load at length under test
TOICE nsnnnnaanseainisismass 10BN (373 1b)
Length of spring at valve open position .......... 30.23 mm
(1.190 in)
Use again minimum load at valve open position .... 600 N
(1351b)
Free length after test ...........ccccceeneee 51.77 mm (2.038 in)
Outside diameter .........cccoerninneranns 39.62 mm (1.560 in)
Spring must not be bent more than ..... 1.80 mm (.071in)
(1) 9Nb5495 Spring for valves (inner):
Length under test force .................... 4247 mm (1.672in)
TESEAONCE | sssscommmsn smsssvmsunessnis 91.2+9.0N (205*21b)
Use again minimum load at length under test
FOIee. s RS s 81.9N (184 1b)
Length of spring at valve open position .......... 27.23mm
(1.072in)
Use again minimum load at valve open position .... 295N
(66.31b)
Free length after test ...........cc.cccoeoe. 48.77 mm (1.920 in)
Qutside diameter ... 26.67 mm (1.050 in)
Spring must not be bent more than ... 1.70 mm (.067 in)
(2) Distance from the end of the valve to the valve spring
spacer seat ... 5240+ 0.38 mm (2.063 + .015in)
3208 Diesel Truck Engine 1-13 Specifications




¢ Valve Seats And Inserts

LW L L VT T W ]

Intake Valve (with valve seat insert)

T96068-1P1 <

4

Intake Valve (without valve seat insert)

T96067-1P2 7

!

/l

N\

\ N

H—

St AN \
P—_'--}'_ —j—
4
5 - 6 4
(1) Distance from head of valve to cylinder head face:
Maximum permissible (valve closed) ... 1.73mm ({068 in)
Minimum permissible (valve closed) .... 0.91 mm (.036in)
(1) Diameter of the valve seat insert ...... 54.610+£0.013 mm (2) Maximum permissible width of the face of the valve
(2.1500 £ .0005in) SEAL vt 3.05mm (.1201in)
i [ + .
B0RS Iy ee I vaNS SRat INESH e S(g?iio__,_ogégg?:; (3) Qutside diameter of the valve seat ...... 5223 =013 mm
: T (2.045 % 005 in)
(2) Depth of bore in head for valve seat , Maximum permissible ...................... 52.45mm (2.065 in)
inSert wuimmnnanns 11.23 =0.05 mm (.442 £ .002 in)
) o ) (4) Angle of the face of the valve seat ................. 30 Y2+ »°
(3) Maximum permissible width of the face of the valve seat .
IMISEIT oo e 3.05mm (.120in) (5) Diameter of the bore ...................... 54.61mm (2.1501in)
(4) Distance from head of valve to cylinder head face: (6) Maximum permissible depth of the bore to make the face
Maximum permissible (valve closed) . 1.73mm (068 in) of the valve seat smaller .................... 4.32mm (170in)
Minimum permissible (valve closed) .... 0.91 mm (.036 in)
(5) Angle of the face of the valve seat insert ....... 30 1% 1%°
(6) Outside diameter of the face of the valve seat
iNSert ...ooovvevivvnene. 52.23 £0.13 mm (2.045 £ .005 in)
Maximum permissible ....................... 52.45 mm (2.085 in)
(7) Angle to grind face of seat insert (to get a reduction of
maximum seat diameter) ..., 15°
3208 Diesel Truck Engine 1-14 Specifications




Exhaust Valve

T96067-1P1

SN

LY £

NS
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) % “
1

(1) Depth of bore in head for valve seat
iNsert ......cocveeniereniienee. 11.23 2013 mm (442 £ 005 in)

(2) Diameter of valve seat insert .......... 48.565 +0.013 mm
(1.9120 £ .0005 in)

Bore in head for valve seat insert ..... 48.489 =0.013 mm
(1.9090 + .0005 in)

(3) Maximum permissible width of the face of the valve seat
[§E72 0 GRS ORISR 6. 1 .. 2.67 mm (.105in)
(4) Distance from head of valve to cylinder head face:
Maximum permissible (valve closed) ... 2.16 mm (.085in)
Minimum permissible (valve closed) ... 1.27 mm (.050 in)
(5) Angle of the face of the valve seat insert ....... 45 12 £ '%°
(6) Outside diameter of the face of the valve seat
insert vooevveeeeeree.. 44.07 £0.13 mm (1,735 £.005 in)
Maximum permissible ....................... 44.70 mm (1.760 in)

(7) Angle to grind face of seat insert (to get a reduction of
maximum seat diameter) ... 15°

Cylinder Head

(1) Put 6Y4876 Molykote Lubricant on bolt threads and
tighten bolts according to the Head Bolt Torque Chart

that follows:
Head Bolt Torque Chart
Earlier Bolts Later Bolts
Tightening (With Six (With Seven
Procedure Dash Marks)' Dash Marks)!

Step 1. Tighten bolts
1 through 18 in
number sequence to:

130 £ 7 N=m
(95 51bft)

150 £ 7 Nem
(110 51b ft)

Step 2. Loosen bolts
1 through 18 until the
washers can be
turned freely.

Step 3. Tighten bolts
1 through 18 in
number sequence to:

80 % 14 N-m
(60 £ 10 Ib ft)

80 + 14 Nem
(60 =10 Ib ft)

Step 4. Tighten bolts

1 through 18 in 130 £ 7 N*m 150 £ 7 N*m
number sequence to: (95 £ 5 Ibft) (110 £ 5 Ib ft)
Step 5. Again tighten

bolts 1 through 10 in 130 =7 Nem 1857 Nem
number sequence to: (95 £ 5 Ib ft) (120 =5 Ib ft)
Step 6. Tighten bolts

19 through 22 in 43 7 N-m 43 +7 Nem

number sequence to: (32 £ 51b ft) (32 x51Ibft)

1 See lllustration 1 for identification of EARLIER and LATER

bolts.

3208 Diesel Truck Engine
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C12856P1

EARLIER
(six dash marks)

DASH MARKS

LATER

(seven dash marks)

lllustration 1. Balt head identification.

(2) Holes for fuel injection nozzles.

The higher cylinder head bolt torque may be used on earlier
engines ONLY if the bolts are replaced with the later higher
strength bolts (seven dash marks on the bolt head). If the
earlier bolts are tightened to the later torque specification,

NOTICE

they may yield (stretch) and lose their clamping force.

Head Bolt
Location Chart

Dia.

Part
No.

Location (Bolt No.)

Bolt
Length “L”

6F5282

52,410

133.4 mm (5.25 in)

2B2006

793168

120.6 mm (4.75 in)

L1329

16,14,12,17

76.2 mm (3.00 in)

2B947

18,11,13,15

57.2 mm (2.25 in)

5B9603

19,20,21

127.0 mm (5.00 in)

51571

22

44.5 mm (1.75 in)

(3) Thickness of cylinder head (measure through the fuel
injection nozzle holes at each end of the cylinder head).

New

96.14 = 0.15 mm (3.785 = .006 in)
Minimum permissible thickness ....... 95.86 mm (3.774 in)

Flatness of the cylinder head should be within 0.15 mm
(.006 in) total, and a maximum of 0.08 mm (.003 in) for
any 152.4 mm (6 in) span.

A50802P1 -~ |

—
Ve

N s o \ ?
N\ NNNNNNNNNNN

Valve Covers

ABOB98P1

Tightening Sequence

(1) Tighten bolts in sequence shown to a torque
OF s imainitms S 14 =3 Nem (10 £ 21b i)

3208 Diesel Truck Engine
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Crankcase Ventilation Valve Turbocharger Impeller
& Installation

(Schwitzer Only)

Installation Procedure

A. Put BY1541 Quick Cure Primer on the nut and the shaft
threads to clean them, if necessary.

B. Put a small amount of 953265 Retaining Compound on
the nut and shaft threads.

NOTICE
Do not let the retaining compound get into the compressor
wheel bore or on the shaft, because it can make removal of
L A91332P2 the compressor wheel difficult during future turbocharger
disassembly.

(1) Torque for hose clamps ....... 23+02Nem (20£2Ibin)
C. Put a small amount of lubricant, such as Lubriplate, on

(2) Torque for DOItS ......ccovvvvvne. 34+£05Nm (304 1Ibin) the nut seat area on the compressor. Do not put
lubrication on the threads.

D. Tighten the compressor wheel retainer nut

p 10 282 3Nem (22 + 2 b ft)
Exhaust Manifold
NOTICE
(‘ Do not bend or add stress to the shaft when nut is loosened
: or tightened.

A91316P2

Put 5P3931 Anti-Seize Compound on threads of bolts.
Torque for bolts...43 =7 Nem (32 £ 5 b ft)

Locks must be bent on a flat side of the bolt head. Bolts
must be turned no more than 30° (in the direction of
increased torgue only) for the alignment of locks with a flat
side of the bolt head.

B ey J
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Turbocharger

4TF555 & 4TF606

i

6 8 A91314P2
(1) End play for shaft (new) ...........cccoeree. 0.114 2£0.038 mm
(.0045 £ .0015in)

Maximum permissible end play (worn) .............. 0.20mm
(.008 in)

(2) Thickness of thrust bearing ............c.coeuvae 5.36 £ 0.03 mm

(.211 £.001in)
(3) Diameter of surface on shaft (journal) for the bearing
(new) ......cco...... 1425410 14.262 mm (5612 to .5615in)

Bore in the bearing (new) ................ 14.293 to 14.300 mm
(.5627 to .5630in)

Maximum permissible clearance between bearing and

shaft (WOrn) .....ccceceveevveneceerenenieneene. 0.08 mm (.003 in)

(4) Put 5P33931 Anti-Seize Compound on threads and tighten

bolt holding band clamp to .............. 13.6 N+m (120 Ibin)
(5) Maximum permissible gap of oil seal ring, measured in
bore of housiNg ..o 0.23 mm (.009 in)

(6) Nut for impeller (See Turbocharger Impeller Installation).

NOTICE
Do not bend or add stress to the shaft when nut is loosened
or tightened.

(7) Bore in housing (New) .....c.ccccrcevnen. 22,255 t0 22.268 mm
(.8762 to .B767 in)

Qutside diameter of the bearing
(NEW) ....ccc......... 22.144 10 22.154 mm (.8718 to .8722in)
Maximum permissible clearance between bearing and
bore in housing (worn) ..........cceve.e.eee.. 0.15mm (006 in)
(B) Thickness of each thrust ring .............. 2553 =0.013 mm
(.1005 % .0005 in)
Turbocharger
TM51 & TM54
1 2 3 4 5 6
——T—\
\_ U
-
N\ &
' A
1 8 9 10 B44453P2
(1) End play for shaft (new) ...................... 0.051t0 0.081 mm

(.0020 to .0032 in)
(2) Tighten bolts that hold back plate to bearing housing

10 e 95+ 1Nm (84 £9Ibin)
(3) Tighten screws that hold thrust bearing
W0 sssismanmnnsas 25x02N'm (22 =2 1bin)
(4) Diameter of surface on shaft (journal) for the bearing
(NEW) v 12.992 to 13.000 mm (.5115t0 .5118in)
Bore in the bearing (new) ................ 13.028 to 13.038 mm
(.5129t0 .5133in)
(5) Bore in housing (NeW) ........cc.ccoeeeee 20.175t020.188 mm

(.7943 to .7948 in)

Qutside diameter of the bearing
(new) ........cec...... 20.069 t0 20.081 mm (.7901 to .7906 in)

(6) Turbine end oil seal ring, end gap when installed in a
bore of 20.90 mm (.823 IN) ....coccoerrenrieens 0.10to 0.38 mm
(.004 to .0151in)

3208 Diesel Truck Engine
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(7) Put 2P2506 Thread Lubricant on the shaft threads and
on the nut face and tighten nutto .......... 4Nem (35Ibin)

Tighten NuUt MOre ......ccceevvevecncrcnecnecerereescecnneee. 120°

NOTICE
Do not bend or add stress to the shaft when nut is loosened
or tightened.

(8) Impeller end oil seal fing, end gap when installed in a

bore of 17.463 mm (.6875in) .....c.ccevenen. 0.08100.38 mm
(.003to0 .015in)
(9) Thickness of thrust bearing ................. 4.359 t0 4.369 mm

(.171610.1720in)

(10) Put 5P3931 Anti-Seize Compound on threads and tighten
bolt holding band clamp t0 ........ccccovevceeee. 141 Nem
(120t 12Ibin)

Engine Oil Cooler And Filter

4 AQ92220P2

Earlier

B 359.66mm 3 |
(14.16 IN,) :

o B44475P1
Later
Oil pressure difference that makes the oil filter bypass valve
OB vsvev eSS S LTS 140 £ 25 kPa (20 = 4 psi)
Oil pressure difference that makes the oil cooler bypass valve
OpeN s e e 125 £ 25 kPa (18 &+ 4 psi)
(1) 9L9188 Spring (oil cooler and il filter bypass valve):
Length under test force ....................... 43.2mm (1.701in)
TESEIOIOD ivinipsnvmssnsromyidi bt el uss 156N (3.51b)

Free length after test .............cccooeeen, 57.9mm (2.28 in)
Outside diameter ...........c.ccocevveveeeeeee.. 11.18 mm (.440 in)

(2) Oil filter bypass valve.

(3) Torque for nuts that hold oil cooler core to oil cooler base
(hand torque only) .................... 22 = 3N+m (16 = 2 Ip ft)

NOTE: If applicable, assemble gasket to oil cooler base with
indexing point toward the front of the engine and in the up
position.

(4) Oil cooler bypass valve.

3208 Diesel Truck Engine
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Oil Pump

b
-~
1 L A91318P1
C5327P5
View A-A Of Rotor Oil Pump
(6) Clearance of oil pump rotor tip when measured with oil
pump installed to front cover .................. 0.05t0 0.20 mm
(.002 to .008 in)
Maximum permissible clearance of oil pump rotor
HP e, 0.28 MM (1011 i0)
1
NOTE: Tighten relief valve guide to ..................... 407 Nem
(30 £5Ibft)
(1) Front hqusing assembly. —
(2) Oil pump cover assembly.
(3) 1W1788 Spring (pump pressure relief valve):
Length under test force .................... 59.94 mm (2.360 in)
Testforch uessuammsinnniasg 314 £ 14N (71 £ 31b)
Free length after test .......c.ccocecnnaene 78.23 mm (3.080in)
Outside diameter ..............cccceeueenen... 22.23 mm (.8751in)
(3) 1W2208 Spring (pump pressure relief valve): g ASTI04R4
Length under test force ...... SR 59.94 mm (2.360 in) ; . ;
TESEIOCE +rvvvrerereroesssoeseesresre 290 + 14N (65 = 3Ib) Vi DL Rhont Hodsing
Free length after test ...........c.ccc...... 85.85 mm (3.380in) 7 Bearing i .
Outside diameter ...........ccooveveeeveenenns 22.23mm (.875in) (8) AiDa Lncion.
i i -+
(4) Width of ol pump rotors (new) .......... 36.474 = 0,008 mm B TEEer oL Do n SO iRy () - gigﬁ;ﬁgﬁg;nm)
(1.4360 = .0003 in) ' -
Depth of counterbore in front housing (9) Position of main bearing junction from vertical
(new} __________________ 36.576 + 0.025 mm (1 4400 + 0010 in) centerline sssnEaninnnnnmE 75+ 30°
(5) Maximum permissible end clearance of oil pump rotors
when measured with oil pump installed to front
OV e T e 0.15mm (.006 in)
—
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Oil Pan

L e

2 \"EI:U(’/‘/

A92945P1
(1) Torque for balts that hold il pan .................. 284 Nem
(17£31bft)
{(2) Torque for cil pan drain plug ...........c.cceeee.. 70E 14 Nem
(50 =10 1b ft)

Oil Level Gauge

A51102P1 — r/

(1) Guide assembly.

Assemble lower part of guide assembly (1) so that
Point A is even with bottom surface of block within £
0.8 mm (% .03 in)

Water Pump

A91320P1

NOTE: The outer bearing O.D. and housing bore must
be free of ail before assembling bearing into housing.
After assembly, apply 4C9508 Sealant-Wicking to the
chamfer area only. Remove excess sealant.

Alternate sealant: Put 853263 Thread Lock on outer
bearing C.D. and housing bore before assembly.

(1) Clearance between the water pump impeller face
and front cover .............. 0.281t0 0.84 mm (.011 t0 .033 in)

(2) Torqueforpulley ... 75+F7Nsm(65+5Ibft)

3208 Diesel Truck Engine
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BELT TENSION CHART .\
WIDTH TOP BELT TENSION BELT TENSION
boslendl OF PULLEY “INITIAL™ “USED™ BORROUGHS GAUGE NUMBERS
BELT Size | BELT TOP GROOVE GAUGE READING GAUGE READING
mm | in. | mm | in N Ib N Ib OLD GAUGE NO. | NEW GAUGE NO.
3/8 1072 | 422 | 965 | 380 [445+22| 10025 [400+22| 90%5 BT-33-95 BT-33-97
12 1389 | 547 | 1270 | 500 | 534+22 | 120+5 | 400+44 | 90+10| BT-33-95 BT-33-97
5V 15.88 | 625 | 1524 | 600 | 534 +22 | 120%5 | 400+44 | 90+ 10| BT-33-72-4-15 BT-33-72C
11/16 1748 | 688 | 15.88 | 625 | 534 +22 | 120%5 | 400+44 | 90+ 10| BT-33-72-4-15 BT-33-72C ]
3/4 19.05 | 750 | 1753 | 690 | 534 +22 | 120+5 | 400+44 | 90+10| BT-33-72-4-15 BT-33-72C |
15/186 2383 | 983 | 2230 | 878 [ 534+22| 120+5 | 400+44 | 90+10| BT-3372-4-15 BT-33-72C
8K 27.92 | 1.099 800+22 | 180+5 | 489+44 | 110+ 10 BT-33-109
MEASURE TENSION OF BELT FARTHEST FROM THE ENGINE
*“INITIAL" BELT TENSION is for a new belt.
***USED" BELT TENSION is for a belt which has more than 30 minutes of operation at rated speed of engine. A10232-4P1
c Water Temperature Regulators AL IS0 e e

9N5121 And 7C3472 Temperature Regulators

ﬂ.
A92217P1 '
/ ™\
L N
1
51865P1
Temperature when completely open:
9N5121 Water Temperature Regulator ........ 92°C (197°F)
7C3472 Water Temperature Regulator ....... 98°C (208°F)
(1) Distance at completely open temperature must not be
more than cuasmnnnncumnsasaim 37.85mm (1.490in)
~
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B75390P1

Temperature when completely open:
9N3711 Water Temperature Regulator ........ 92°C (197°F)

Minimum completely open distance ............ 9.53 mm (.375in)

Cylinder Block

48773P1

Measure wear of the cylinder bore at the top and bottom of
piston ring travel.

(1)

@

Cylinder bore [standard, original

size] ... 114.300 to 114.338 mm (4.5000 to 45015 in)
The recommendation is made to make the cylinder bore
the next size larger when the size of the bore

IS . cusesmmmnonnns e sinsatonss Bhansrons sy snon 114.452 mm (4.5060 in)
Cylinder bore must be made the next size larger when
the size of the bore is ................ 114.529 mm (4.5080 in)
Cylinder bore [0.51 mm (.020 in) larger than the original
SIZE| werppoons 114.821 £ 0.013 mm (4.5205 + .0005 in)
The recommendation is made to make the cylinder bore
the next size larger when the size of the bore

18 iRttt Mo cvgymesinocsn s s 114,960 mm (4.5260 in)
Cylinder bore must be made the next size larger when
the size of the bore is ..., 115.037 mm (4.5290 in)
Cylinder bore [1.02 mm (.040 in) larger than the original
8ize] i 115.329 + 0.013 mm (4.5405 = .0005 in)
Maximum permissible wear of cylinder bores
(replacement of the cylinder block is

NECESSANY) wovvvvirrieeriieeceeeaeiis 115.545 mm (4.5490 in)

Bore in block for camshaft bearing .. 67.374 +0.013 mm
(2.6525 =+ .0005 in)

NOTE: Install camshaft bearings with the oil hole toward the
top of the cylinder block.

(3)

Width of main bearing cap ............. 166.624 £0.018 mm
(6.5600 % .0007 in)

Minimum permissible width of main bearing

CAP oo 166.573 mm (6.5580 in)

Width of main bearing cap guide (in cylinder

block) ...c....e..... 166,589 £ 0.013 mm (6.5590 = 0005 in)

Bore in block for main bearing .......... 94171 £0.013mm
(38.7075 £ .0005 in)

Permissible amount of distortion in
bore .o, 94,1310 94.21 mm (3.706 10 3.709 in)

(5)

Torque for bolts holding caps for main bearings:
a. Put 2P2506 Thread Lubricant on bolt threads and
washer face.
b. Tighten all bolts in number sequence
EO oo 4024 Nem (30 £ 3 b ft)
c. Put a mark on each bolt and cap.
d. Tighten all bolts in number sequence from
ALK, .. R S ey 120 £88

3208 Diesel Truck Engine
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48773P2

(6) Dimension (new) from centerline of crankshaft bearing
bore to bottom of block (pan rails) ... 95.250 = 0.038 mm
(3.7500 £ .0015in)

(7) Dimension (new) from centerline of crankshaft bearing
bore to top of block (top deck) ........... 322.66 £0.13mm
(12.703 £ .005 in)

NOTICE
There are holes in the bores for the main bearings, between
the cylinders for piston cooling orifices. These holes must
have orifices or plugs installed or low oil pressure will be the
result.

If the base for the oil cooler is 357.2 mm (14.06 in) long the
engine has piston cooling orifices installed. If the base for the
oil cooler is 268.2 mm (10.56 in) long the engine has plugs
installed.

Piston cooling orifices were eliminated from 3208 truck
engines effective with truck engine 2230692 with a rating of
150 KW (200 hp) @ 2000 rpm or 160 KW (215 hp) @ 2200
rom. On earlier engines with these ratings the piston cooling
orifices may continue to be used or replaced with 7N4953
Plugs.

c Connecting Rod

A92216P1 5

(1) Bore in bearing for piston pin ............ 38.135 +=0.008 mm
(1.5014 = .0003 in)

(2) Bore in connecting rod for bearing [when tightened
according to procedure shown in
53], 74721 +0.013 mm (2.9418 + 0005 in)

(3) Distance between center of bearing for piston pin and
center of bearing for crankshaft
JOUrNAL....uumepinssonsimenss 200.66 £ 0.03 mm (7.900 = .001 in)

(4) Diameter of piston pin .......ccccceovenee. 38.097 = 0.005 mm
(1.4999 + .0002 in)

Maximum permissible clearance between bearing and
(0,0 p ol ienr o B EoREO o . S 0.08 mm (.003 in)

(5) Torgue for nuts:

a. Put 2P2506 Thread Lubricant on bolt threads and
seating faces of cap and nut.

b. Tighten both nutsto ............ 40+ 4 Nem (30x3Ibft)
c. Put a mark on each nut and cap.
d. Tighten each nut from mark ........cccoiniecieinenns B0 +5°
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c Pistons And Rings (two ring
piston)

Make reference to Guideline For Reusable Parts: Pistons,
Form No. SEBF8049.

A50804P3

NOTE: Piston pin bearing junction and locating notch must

be assembled in the top half of rod eye. Location of bearing .
junction to be within = 5° of center line "A".

49605P2 3
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Pistons And Piston Rings

(1) Top Ring (2) Oil Control Ring*

9L6233 9L9316 Or 2W8045

3.276 = 0.013 mm 2.806 £ 0.013 mm
Width of groove in piston for piston ring (new). {-1280 % .0005 in) (1105 % .0005 in)
3.150 + 0.000 - 0.038 mm 2,756 £ 0.013 mm

Thickness of piston ring (new).

(.1240 + .0000 - .0015 in)

(.1085 £ .0005 in)

Clearance between groove and piston ring (new).

0.076 to 0.140 mm
(.0030 to .0055 in)

0.025 to 0.076 mm
(.0010 to .0030 in)

Clearance between ends of piston ring when
installed in a cylinder with a bore size of 114.300
mm (4.5000 in) (new).

0.572 £ 0.190 mm
(0225 £ .0075 in)

0.508 * 0.254 mm
(.0200 % .0100 in)

Increase in clearance between ends of piston ring
for each 0.03 mm (.001 in) increase in cylinder

0.08 mm
(.003 in)

0.08 mm
(.003 in)

bore size.

NOTE: 9L6233 Top Ring (1) has the mark “UP-1".
“Install 918316 or 2W8045 Cil Control Ring (2) with the
gap in the spring 180° away from the gap in the ring.

NOTE: Use 5P3519 Piston Ring Groove Gauge to
check the top ring groove only. For instructions on the
use of the gauge, see the Guideline For Reusable
Parts; Pistons, Form No. SEBFB049.

NOTE: Two different pistons are used in 3208 Truck 1
engines. One piston has a crater volume of 53.7 & 1.2 \
[

c Pistons And Rings (three ring
piston) |

cm 3 (3.28 £ .07 in ¥), and the other piston has a crater
valume of 58.8 +£ 1.2 em 2 (3.59 £ .07 in 3). Check the
part number stamped on the top of the piston, and [
refer to the parts book to be sure the correct
replacement piston is used.

Piston Pin Bore

(3) Bore in piston for pin ......cccceceeevnnae 38.123t0 38.133 mm : I
(1.5009 to 1.5013 in) i 4
Clearance between pin and bere in piston
(eW) csesn, ~oourr. 0,020 to 0.040 mm (.0008 to .0016 in) N l
Maximum permissible clearance between piston - \\ N
pin and bore in piston (warn) ..o, 0.08 mm (.003 in) '
5 C34628P1

Make reference to Guideline For Reusable Parts,
Pistons, Form No. SEBF8049, and Guideline For
Reusable Parts, Piston Pins And Retaining Rings, Form
No. SEBF8051.
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Top And Intermediate Ring

The 1U6431 Keystone Piston Ring Groove Gauge is
necessary for measuring ring grooves in keystone style
pistons. For correct use of the gauge group, refer to
SEES5678 Instruction Card that is with the gauge group.

Install piston rings with “UP" side toward top of piston.
(1) Top ring has the mark "UP-1".
(2) Intermediate ring has the mark "UP-2",

Clearance between ends of piston ring when installed in a
cylinder liner with a bore size of 114.30 mm (4.500 in)

Top and intermediate rings ........................ 0.572 =£0.180 mm
(.0225 + 0075 in)

Increase in clearance between ends of piston rings for each
0.03 mm (.001 in) increase in cylinder liner bare
size 0.08 mm (.003in)

Oil Control Ring

(3) Install oil control ring with the gap in the spring 180 £
45° away from the gap in the ring.

The 5P3519 Piston Ring Groove Gauge is available for
checking ring grooves with straight sides. For instructions on
the use of the gauge, refer to Guideline For Reusable Parts,
Pistons, Form No. SEBF8049.

Width of groove in piston for piston ring
(new) 2.806 £ 0.013 mm (.1105 £ .0005 in)

Thickness of piston ring (NEW) ........o.eeeeoe.. 2.756 £0.013 mm
(.1085 £+ .0005 in)

Clearance between groove and piston ring
(new) 0.025 to 0.076 mm (.0010 £.0030in)

Clearance between ends of piston ring when installed in a
cylinder liner with a bore size of 114.30 mm (4.500
M) eoesersensiessnsnessenneenne. 0,806 2 0.255 mm (0199 £ .0100in)

Increase in clearance between ends of piston ring for each
0.03 mm (.001 in) increase in cylinder liner bore
size 0.08 mm (.003 in)

Piston Pin Bore

{(4) Bore in piston for pin 38.123t0 38.133 mm

(1.5009t0 1.5013 in)

(5) Pin diameter ...... 38.097 % 0.005 mm (1.4998 = .0002 in)

Clearance between pin and bore in piston

(new) 0.020 to 0.040 mm (.0008 to .0016 in)
Maximum permissible clearance between piston pin and
bore in piston (worn) 0.08 mm (.003in)

¢ Crankshaft Seals

\.." ZEE l—
C12731P2 _ji___(‘

9N0542 Crankshaft Seal Group
(1) 9NO307 Lip Type Seal. (2) 7W3200 Hydrodynamic Seal Group.

J

i

C30255P1

8N0542 Crankshaft Seal Group
(1) 7C6660 Hydrodynamic Type Seal. (2) 7W3200 Hydrodynamic
Seal Group.

(A) The distance from the edge of seal (1) to the gasket
surface of the front housing is ............. 38.10£0.50 mm
(1.500 £ .020in)

(B) The distance from the edge of the hydrodynamic seal (3)
to the edge of the wear sleeve is ........... 4.30£0.25 mm
(.169 £ .010in)

Remove front and rear seal groups as follows:

a. Use the 1P3075 Puller Group to remove the seals.
b. Use the 5P7318 Distorter Group to remove the wear
sleeves.

NOTE: Seals and wear sleeves can not be used again after
the seals and wear sleeves are separated.
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Install front and rear seal groups as follows:

Clean the outer surface of the crankshaft with 6V1541

c Bearings For Connecting Rods

-~

a. .
Quick Cure Primer. And Mains
b. Crankshaft seals must be installed with the lip of the seal
toward the inside of the engine as shown. The 9N0307 Lip Make reference to Guidelines For Reusable Parts: Main
Type Seal and the 7C6660 Hydrodynamic Seal Group are Bearings And Connecting Rod Bearings, Form No.
front crankshaft seals. The 7W3200 Hydrodynamic Seal SEBF8009.
Group is the rear crankshaft seal.
€. Do not separate the seals from wear sleeves. Install the
seal groups as a unit on each end of the engine as shown CONNECTING ROD BEARINGS
with correct tooling. Original Size 69.840 = 0.015 mm
. ) Journal 2.7496 * | i
NOTE: See Special Instruction, Form No. SMHS7100 for the Ui I {E,g 586 + 0(;?(;6 =
lip type seal assembly installation. See Special Instruction, ZE LU oSt S L
Form No. SMHS8508 far the installation of the hydrodynamic g5 mm (010 =) [e7dsh & G000
seals. Undersize Journal 69.332 £ 0.015 mm
0.51 mm (.020 in) (2.7296 + 0006 in)
Undersize Journal 68.570 = 0.015 mm
1.27 mm (.050 in) (2.6996 = .0006 in)
c Crankshaft
Clearance between bearing and journal
(NBW) oo 0.053 to 0.140 mm (.0021 to .0055 in)
Maximum permissible clearance between bearing and
JOUPNAE s S N S 0.15mm (.006 in)
MAIN BEARINGS
Original Size 88.887 £ 0.015 mm
Journal (3.4995 = .0006 in)
Undersize Journal 88.633 = 0.015 mm ——
0.25 mm (.010 in) (3.4895 % .0006 in)
Undersize Journal 88.379 £ 0.015 mm
0.51 mm (.020 in) (3.4795 * .0006 in)
Undersize Journal 87.617 £ 0.015 mm
1.27 mm (.050 in) (3.4495 =+ .0006 in)
C3440aP4
Clearance between bearing and journal
(NEW) ..o 0.076 to 0.168 mm (.0030 to .0066 in)
Heat gear to install. Do not heat to a temperature of more Maximum permissible clearance between bearing and
than 260°C (500°F). JOURRE] csvnrisirsvns e s s 0.18 mm (.007 in)
(1) End play for the crankshaft ..................... 0.08t0 0.25 mm
(003 to .010in)
Maximum permissible end play for the crankshaft
(WOIN) e U e 0.36 mm (.014in)
(2) Make reference to Bearings For Connecting Rods And
Mains.
(3) Make reference to Bearings For Connecting Rods And
Mains.
NOTE: See Reconditioning Procedures for the correct
method to check for bent crankshafts.
.-\\
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Pulley And Damper Fan Mounting Pulley

Assemblies
Install the damper assembly on the crankshaft until the hub
of the damper assembly comes in contact with the gear on
the crankshaft. DO NOT use the bolt and washer that holds 9L7243 Pulley Assembly
the damper assembly on the crankshaft to install the damper
assembly.
1 2
1 / 2 /
== , [[ [

1 1 g‘ RN

i ;‘ / 3

' {

| {

. \

| #JJ ___) )
N

N

AOB417-1P2 A92944P1 3
1) End ey . ; : : i
l (1) Torque for bolt that holds the pulley ......... 62480 N+m (1) End pigy ot puliey Diohai23imive{ 01t 091
: (460 £ 60 Ib ft) (2) Dimension from mounting face of bracket to the rear face
When a front power take off is used, increase torque for OF PUIBY ...cvvescersr s insssensemsissrssssssaneens. 53,1 M (2.0910)
boltto .o, 950 250 Nem (700 & 37 Ib ft) (3) Maximum radial play of pulley ............. 0.13mm (.005in})
(2) Distance from end of damper assembly to edge of dust
| shigld uisnmmsnsrsns 318 1.5mm (1.25=.06in)
(3) When front power take off is used, tighten bolts
{1 RED TNt~ SRR SO, 55+ 7Nsm (40 £ 5Ibft)
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6N7691 Pulley Assembly (with hexagon
nut and pinned shaft).

1 ) A52019P1

RS S NS
©

4 SRR

(1) Torque for SCrews ................ 452 0.8Nem (40 =7 Ibin)

NOTE: The head of screws (1) must be below outer surface
(5) of cover (4).

(2) Torquefornut ...........149£20N=m (110X 15Ibft)

(3) *End play tor the pulley .......cccveeeenrninn 0.03t00.25 mm

(.001to.0101n)
NOTE: Put 283230 Bearing Lubricant in areas (A) until they
are one-third to one-half full of lubricant.

*See 3208 Diesel Truck Engine Testing & Adjusting for end
play adjustment procedure.

Flywheel

A50906P3 1

%

(1) Flywheel shoulder,

(2) Install ring gear so that Part No. is on this side. Ring gear
must be assembled against shoulder of flywheel.

NOTE: Do not heat ring gear to more than 204°C (400°F)
before installing on flywheel.

(3) Pilot bore.

(4) Torgue for bolts that hold flywheel to
crankshaft ..o, 907 Nem (66 £ 51b ft)

Put 5P3413 Sealant on bolt threads.

NOTE: Dash mark on flywheel must be in alignment with
dash mark on crankshaft.

3208 Diesel Truck Engine
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Mounting Group For AT540, (6) Face runout of adapter with flexplate installed [measured

76.2 mm (3.00 in) from center of bore] (Total indicator

o MT643, and MT653 Allison (€AING) .ovrreeoesre e ieeessrneenrn: 0,08 MM (003 10)
Transmission

Flywheel Runout

Face Runout (Axial Eccentricity) Of The
Flywheel:

|

\“q\(‘a\ 2@
W RS
W\ @

Checking Face Runout Of The Flywheel

A0

74912P1

6 1. Install the dial indicator as shown. Put a force on the
flywnheel toward the rear.

2. Set the dial indicator to read 0.00 mm (.000 in).

3. Turn the flywheel and read the indicator every 80° Put a
force on the flywheel to the rear before each reading.

Al2BATRe 4. The difference between the lower and higher
measurements taken at all four points must not be more
than 0.15 mm (.006 in}, which is the maximum permissible

(1) Maximum face runout of flexplate measured at bolt circle face runout (axial eccentricity) of the flywheel.
diarneterises iR Oaromim: (Q3Gin)
(2) Bore runout of spacer T.LR.
(Total indicator reading)
TR0 s ooy oes s s s o 0.517 mm (020 in)
MTB43, MTB53 ..o 0.20 mm (008 in)
(3) Face runout of spacer T.LR.
(Total indicator reading)
ATEA0 sy O0LMMC02010)
MTB43, MTB53 ... 0.20 mm (.008 in)
(4) Torque for bolts that hold flywheel and adapter to
crankshatt. oeumamimmmmismie 757 Nem (55 £ 51b ft)
(5) Bore runout of adapter TLR.
(Total indicator reading)
-_ AT540 1oveeeeeereercesenenin e 0,28 mm (010110)
MTE43; MIBE3: s 0.13 mm (.005in)
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Bore Runout (Radial Eccentricity) Of
The Flywheel:

74910P2

Checking Flywheel Bore

1. Install the dial indicator (3) and make an adjustment of the
universal attachment (4) so it makes contact as shown.

2. Set the dial indicator to read 0.00 mm (.000 in).

3. Turn the flywheel and read the indicator every 90°.

4. The difference between the lower and higher
measurements taken at all four paints must not be maore
than 0.15 mm (.006 in), which is the maximum permissible
bore runout (radial eccentricity) of the flywheel.

-~
74911P1
5. Runout (eccentricity) of the bore for the pilat bearing for
the flywheel clutch, must not exceed 0.13 mm (.005 in).
Flywheel Housing Runout
Face Runout (Axial Eccentricity) Of The 2
Flywheel Housing:
==
A10272P1
875096 Dial Indicator Group Installed
1. Fasten a dial indicator to the crankshaft flange so the anvil
of the indicator will touch the face of the flywheel housing.
2. Put a force on the crankshaft toward the rear before
reading the indicator at each point.
.q_
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C (TOP)

A10233P1 A (BOTTOM)

3. With dial indicator set at 0.00 mm (.000 in) at location (A),
turn the crankshaft and read the indicator at locations (B),
(C) and (D).

4. The difference between lower and higher measurements
taken at all four points must not be more than 0.25 mm
(.010 in), which is the maximum permissible face run out
(axial eccentricity) of the flywheel housing.

Flywheel Housing Bore

C (TOP)

A10233P1 A (BOTTOM)

NOTE: Write the dial indicator measurements with their
positive (+) and negative (—) notation (signs). This notation is
necessary far making the calculations in the chart correctly.

A10271P1

1. With the dial indicator in position at (C), adjust the dial
indicator to “0" (zero). Push the crankshaft up against the
top bearing. Write the measurement for bearing clearance
on line 1in column (C).

2. Divide the measurement fram Step 1 by 2. Write this
number on line 1 in columns (B) & (D).

3. Turn the crankshaft to put the dial indicator at (A). Adjust
the dial indicator to 0" (zero).

3208 Diesel Truck Engine
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4. Turn the crankshaft counterclockwise to put the dial

indicator at (B). Write the measurement in the chart. C12713P4

0.25 A
5. Turn the crankshaft counterclockwise to put the dial (.010) P— [ [ ] -
indicator at (C). Write the measurement in the chart. - NOT ACCEPTABLE _|
6. Turn the crankshaft counterclockwise to put the dial 0.20
indicator at (D). Write the measurement in the chart. E (.008)
7. Add lines | and Il by columns. o
o
8. Subtract the smaller number from the larger number in line E o015
lIlin columns (B) & (D). The result is the horizontal (U; (.006)
“eccentricity” (out of round). Line lll, column (C) is the O
vertical eccentricity. = . ACCEPTABLE \
S (004) \
|_
o
w
> 0.05
CHART FOR DIAL INDICATOR MEASUREMENTS 2 (002
Position of '5
dial indicator -
Line
0.05 0.10 0.15 0.20 0.25
No. | A
° ol R [ i (002 (004 (O0E) (008) (010)
Comvesion o byming clsrance || TOTAL HORIZONTAL ECCENTRICITY
Dial Indicator Reading 1
Total of Line 1 & 2 m 0| o = | *»
Total Horizontal Eccentricity
*Total Vertical eccentricity (out of round). 9. On the graph for total eccentricity find the point of
**Subtract the smaller No. from the larger No. The difference is intersection of the lines for vertical eccentricity and
the total horizontal eccentricity. A10234P1 horizontal eccentricity.
10. If the point of intersection is in the range marked
“Acceptable’ the bore is in alignment. If the paint of A\
intersection is in the range marked “Not Acceptable”, the
flywheel housing must be changed.
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Alternators And Regul ators Regulator (9G5235-Inside Alternator)
f\- Voltage SEtiNG ...oovvecooveveiesieiesnsrnesecenee. NO Adjustment
\ Delco Remy Alternators Permissible voltage range ..., 13to 15V

i 376352 Alternator
2

VORBGE rAHNG. 1uiveviesimssissmmirssensssenssrnss e issssisesese 24V
POIAMIEY oo NG GINA
BOLAHON ... connee sonnerssenssesriiiid oE RS RS Either Direction
Speed for testing (rPM) ..cococvvvrevcinieceeenn. 2600 t0 6500
__"‘“‘mﬂ— = CRADLE LB EIR 5ot 15A @ 28V
= 67708 Gicle | R . 35A @ 28V
Rated output (hot) at max speed ...........c.coveevrenrieieenes. 3DA
I Field current at rated voltage and 27°C (80°F) ...... 2.5103.2A
H Positive output terminal torgue .........c..o.cccoveee.. 6.2108.0 Nem

= (551071 1bin)
_ (1) Ground terminal torque ..... 1.7 t0 29 N=m (15t0 26 Ib in)
(2) Shaft nut torque ................. 95t0 109 Nem (70 to 80 Ib ft)
227 Regulator (3T6354 - Inside alternator)
"/E/L B12752P1 Voltage Setting ..o N0 Adjustment
Permissible voltage range ... 26t0 30V
P
" 7G7889 Alternator
VOIRAGE FatING oo 12V 1 2
POIAMTY ©euivviesresereseeeerieee e s Neg Grnd -
[2Ta) 1z |1]0]  LOPOPPIIIININ C st G e Tt Either Direction
Speed for testing (IPM) ..o, 2600 to 8500
OUPLE(COId) o smnaamra i 28 A @ 14V P
OUPUE{EOIA) <osnamiarvmeimsmsyms s o s s 62A @ 14V
Rated output (hot) at max speed ... 60 A
Field current at rated voltage and 27° C (80°F) ........... 710 8A A0B440P3
Positive output terminal torque ............c........... 8.2t08.0N+m
(55t 711bin)
(1) Ground terminal torque ...... 1.7t02.9Nem (1510 26 Ib in)
(2) Shaft nut torque ...........ceeeree 95 to 109 N=m (70 to 80 Ib ft)
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9G6079 & 6T1194 Alternators

Moltage Tating s e 12V
POIBIIY ©ooveecreeee e Neg Grnd
Rotation ..o Either Direction
Output at 2000 rpm (COld) ....veevieeeiee e 30A
Output at 5000 rpm (COld) ....vovvv e 57A
Rated output:(hot) - owsrmememmeisnaniiiia 61A
(1) Torque for stud nut for battery

connection ...........ocevveeenne. 2.8t04.5Nm (25t0401bin)
(2) Torgue for pulley nut .............. 100+ 7 Nem (75 £51b ft)

Voltage Regulator (358828) is internally mounted and is not
adjustable.

9G6081 & 6T1196 Alternators

A L et e R Neg Grnd
Rotation:sseanarsensnsrsmannss Either Direction
Qitpit et 2600 Fpm (cold)u s v 254
Gitputat: 2000pm; (Eold) o wmememenrensansmn 41A
Bated oipit (o) cowmnwmnasmsnmsamss v 40A
(1) Torgue for stud nut for battery

CONNBCHON remsmsrnmay 28104.5Nm (25t 401bin)
(2) Torgue for pulley nut ............... 100£7 Nem (75 +51b ft)

Voltage Regulator (3T6354) is internally mounted and not
adjustable.

Bosch Alternators

1
EE T =

N

A
B12738P1 5
7N9720 Alternator
Vollage rating
PO o mmsmmmmanmraims s s Neg Grnd
ROEUON nimmmmnssmmlismammrsmas Either Direction
Speed for testing (IPM) ...t 4000
Output (COld) oo, 47A
OO (RO s smesen e sssessens ses renemereseresemnsnrreansens 37A
Field Current at 28V and 25° C (T7°F) .ooovivviiverievenennn, 1.8A

(1) Torque for pulley nut .......... 95to 110 N+m (70 to 80 Ib ft)

(2) Torque for output terminal B+ ................. 7.5t0 10 Nem
(5.5t07.0bft)

Targue for ground terminal ... 2.1t028N+m (19t0 25in Ip)
Regulator NUMBer ..o s 9G7567
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I[I I :

| Lo
o

[ ===

C10803P2 4

9W3043 Alternator

VOB TRRNG v wovssmams s i 20
vevevin. Neg Grnd
ROTAHON <.vovevoe e eeceeeeeecees e v e nsseeee e e, OIOCKWISE
Spead for testing (M) <..vccvreeceeereiieieiee e 5000
(6911911 15 (o70)[s) ENURRNMIRIV Pl s e e SN e 40A

POIARLY ovvevsnn e voimiisuss s s s

Bosch Regulators

B12749P1

o &

9G7567 Regulator

Voltage rating ..o
POlariY, .. 2o i S
Voltage setting range ...
Max GUpUt 8t 2BV s nimmivaa i s s

8C6145 Regulator

Noltage rating e e rranvan o e
Polatrity s ansanisiras i

28V
veiven. Neg Grnd
... 26710283V
40A

5114
v Neg Grnd
.. 27510285V

OUlpUE(hol). ..ot s TR 52A Voltage setling range ...
Field current at 28V and 25°C (77°F) ... 2.9A Max OUPUL & 2BV ...coovvvivvvvnnnnsissssssmissins s 52A
(1) Torque for pulley nut ................ 50 £ 5Nem (37 £4 b ft)
(2) Torque for output terminal B+ ... 7.8+t 08Nem
(70x71bin)
(3) Torque for field D+ terminal nut ........... 1.70£0.25N=m
(15+2Ibin)
(4) Torgue for ground (B-) terminal nut ......... 3.60 £ 0.8N=m
(32x71Ibin)
Torque for W terminal (not shown) ............. 225 £0.25 N+m
(20+2Ibin)
Requlator NUMDET .....ocvocieciiicicinrainisnieeeeee 806145
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Nippondenso Alternator

ciogzsP2

9G4574 Alternator

O

Alternator Specifications
Caterpillar No. 9G4574 8T9700

Voltage rating 24v 12v
Polarity Neg Grnd Neg Grnd
Rotation Either Clockwise
Test speed (rpm) 5000 5000
Rated output (hot) 35A 55A
Output voltage 275+1.0v 14.25 + 35V
Turn on speed (rpm) 2000 2000

100 £ 7 N*m 100 £ 7 Nem
1) Pulley nut t 75X 5Ibft 75*51b ft
) iealls s ( il ( ) C12708P1

29+ 8 N*m
(2) B+ nut torque (21 +61b ft)

4+1Nm 8T9700 Alternator
(3) B— nut torque (35*x91Ibin)
(2) Battery terminal 4.25*0.85 Nm ’
(B) torque (38 = 6 1bin) Nippondenso Regulator
{3) Ignition terminal 4.1%x1.0N'm
(1G) torque (36 £ 91bin) Regulator Specifications
_ 41£1.0N-m Caterpillar No 772798 879693
(4) (R) terminal (36 £91bin) -
- Voltage rating 24v 12v
{5) Ground terminal 4.25 +0.85 N*m :
E) (38 %6 Ibin) Polarity Neg Grnd Neg Grnd
Voltage range 275+ 1V 14.25 £ .35V

L)

C10874P1

7T2798 Regulator
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Starter Motors

Delco Remy

C12707P1

B39109P2

8T9693 Requlator

Air Compressor

A12946P1

(1) Torque for nut that holds the drive pulley ............ 70N+m

(50 Ib ft)
NOTE: Tighten nut more to get alignment of hole for cotter
pin.
(2) Torgue for studs that hold the air
COMPIESSOR cozyssmsmmassi s 707 N-m (70£51bft)
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Delco-Remy Starter Motors
Voltage 12v 12v 24V 24V 24V
Caterpillar No. 4N8253 BC3643 250900 8C3647 8C3651
Rotation as seen
from the drive end CW cw cwW CwW cwW
No Load Speed
Min-Max rpm 4000-7000 5500-7800 5500-8000 6300-8400 6300-8400
Current
Consumption 140 to 100 to 70 to 110A 60 to 75A 60 to 75A
(Draw) with 215A 170A
solenoid at V*
* 12V Starter Motors Solenoid at 10V
24V Starter Motors Solenoid at 20V
(1) Terminal nut torque ........ 27.0t0 33.8 Nem (20 to 25 Ib ft) Bosch

(2) Screw torque ... 17.61023.0N=m (13to 17 Ib ft)
Clearance between pinion and housing ............ 8.3109.9mm

(.3310.39in)
Prestolite

B14814P1

Prestolite Starting Motor (24V)
Caterpillar Number 9G4337
Rotation as seen cw
from the drive end
No Load Speed 5000
Minimum rpm
Current Consumption B5A
(Draw) at 20V

(1) Housing bolt torque ........cccocecvevvvceiiece e, TTN=m (8 b ft)

(2) Terminal nut torque ........ 27.0t0 33.8 N+m (20 0 25 Ib ft)
(3) Clearance between pinion and
housing ......cccceevveeneee.. 051 10 1.27 mm (020 to .050 in)

B38472P1

Bosch Starting Motors (24)
Caterpillar Number 4N3181| 3T6305 | 7T0798
Rotation as seen from
the drive end cw
No Load Speed
Minimum rpm 5500
Minimum Current 140A
Draw

(1) Terminal nut torque ............ 27t0 33 N-m (1.1t0 1.3 b ft)

(2) Service limit of brushes ..........c..cceeve 17.5 mm (.69in)
(3) Service limit of commutator diameter ........ 48 mm (1.91n)
Pinion to ring gear clearance ..., 1.5t0 5.5 mm
(.06to .221in)

Saolenoid terminal torque .............. 4t05mm ((1610.201in)
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Starter Motor Solenoids

Prestolite

Delco-Remy
1 2
= ) AB791P1
II ﬂl -
3 Vg s I e msensensnnsns (BN
SR s = Caterpillar Part NUMBEr .........ccoocoooveveeveevcverivennn.. 3TBB35

ragodim = =) Current Consumption (Draw):
ZS % PUIHN WINAINGS ©...vvovoeveveoreeseesesrenens 23210 26.6A @ 12V
Hold-in windings .............cccccceevvicee. 4110 4.8A @ 12V
Torgue for small terminals ............. 1.7t0 2.2 N (15t0 20 Ib in)
o= To - B 24V

Caterpillar Part Number ..o

Current Consumption (Draw):

Pull-in windings .....cooovvini e
Hold-in windings ...,

NOEGe wrsmmamemmnsanmsmiarmasmas
Caterpillar Part Number .........ccoocviiviiiiie
Caterpillar Part Number ..o

Current Consumption (Draw):

WD 122157

. 9t 11.5A@ 5V
6.8 A max. @ 20V

sz T2V
sl TO20D
s DT OORE

(1)

@)

EUIER WIBEITGE < ocosimmmmmsyamssos
Hold-in windings ........c..coeeinenn,

. 281035 7A@ 5V
e 1310 15.4A @ 10V

4AM1815 Spring (contact release):

Length under test force ... 107 mm (4210n)
Tesl IrCe o mmmmanmsamssnsy S0 L e N(9.0L 5]b)
Free length after test .......... 21.1 = 05mm (.83 = .02 in)
Outside diamster ........... 9.53+0.25mm (375 010in)

9M7609 Spring (to return the clutch lever):

Length under test force .........ccccvvevinnnn, 39.6 mm (1.56 in)
Testforce .o 62+ 2N (14.0+ 51b)
Free length after test ......... 70.9 = 0.5mm (2.79 £ .02 in)
Outside diameter ....... 35.38 £ 0.35mm (1.393 £ .015in)

Torque for small terminal nuts ................... 1.8t03.4Nem
(161030 b in)

Torque for large terminal nuts .............. 27.11033.7 N-m
(20to 25 Ib ft)

Bosch

B3B474P1

VOB wouciaamssvscismmm s i s

Caterpillar Part Number ...

Current Consumption (Draw):

Pull-in windings .....
Hold-in windings .....

Resistance of pull-in wmdmgs
Resistance of hold-in windings .............

e 24V
s 11035

... 8310 125Aat BV
.. 5. 4t06.5A at 20V

vt 410 6 0N

e 3110 3.7 0hm
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Shutoff Solenoids

| m
P
D
Cd |
= — | A
O ERANEER | C =
—
1 2 3 4 9 6
C12710P1
Caterpillar Figure Voltage Coil Resistance
Number Number Rating at 25°C (77°F)

6N3749 1 4.23 to 5.17 ohms

6T4750 3 4.23 to 5.17 ohms

6T6121 2 4.23 to 5.17 chms

7NB8883 3 12v 423 to 5.17 ohms

8C5523 5 1.26 to 1.40 ohms

aG3227 5 1.26 to 1.40 ohms

SN1068 6 43t 5.3ohms

6T4126 4 17.7 to 21.7 ohms

676122 2 17.7 to 21.7 ohms

7N8884 1 24V 15.3 t0 18.7 ohms

7N8886 3 17.7 t0 21.7 ohms

8C5524 5 4.86 to 5.38 ohms

9G3228 5 4.86 to 5.38 ohms
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