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A WARNING

IMPORTANT SAFETY NOTICE
Proper repair is important to the safe and reliable operation of a machine. This
Service Manual outlines basic recommended procedures, some of which require
special tools, devices or work methods. Although not necessarily all inclusive, a list
of additional skills, precautions and knowledge required to safely perform repairs is
provided in the SAFETY section of this Manual.
Improper repair procedures can be dangerous and could result in injury or death.
READ AND UNDERSTAND ALL SAFETY PRECAUTIONS AND
WARNINGS BEFORE PERFORMING REPAIRS ON THIS MACHINE

Basic safety precautions, skills and knowledge are listed in the SAFETY section
of this Manual and in the descriptions of operations where hazards exist. Warning
labels have also been put on the machine to provide instructions and identify
specific hazards which if not heeded could cause bodily injury or death to you or
other persons. These labels identify hazards which may not be apparent to a trained
mechanic. There are many potential hazards during repair for an untrained
mechanic and there is no way to label,the machine against all such hazards. These
warnings in the Service Manual and on the machine are identified by this symbol:

A WARNING
Operations that may result only in machine damage are identified by labels on the
machine and in the Service Manual by the word CAUTION.
4

Caterpillar cannot anticipate every possible circumstance that might involve a
potential hazard. The warnings in this Manual are therefore not all inclusive. If a
procedure, tool, device or work method not specifically recommended by
Caterpillar is used, you must satisfy yourself that it is safe for you and others. You
should also ensure that the machine will not be damaged or made unsafe by the
procedures you choose.
IMPORTANT

The information, specifications and illustrations in this book are on the basis of
information available at the time it was written. The specifications, torques,
pressures of operation, measurements, adjustments, illustrations and other items
can change at any time. These changes can effect the service given to the product.
Get the complete and most current information before you start any job. Caterpillar
Dealers have the most current information which is available. For a list of the most
current modules and form numbers available for each Service Manual, see the
SERVICE MANUAL CONTENTS MICROFICHE REG1139F.
67200X2
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3300 SERIES ENGINES
WITH SPACER PLATE

INDEX

INTRODUCTION

The specifications given in this book are on the basis
of information available at the time it was written. The
specifications torques, pressures of operation, mea
surements, adjustments and other items can change at
any time. These changes can effect the service given to
the product. Get the complete and most current infor
mation before you start any job. Caterpillar Dealers
have the most current information which is available.
For a list of the most current modules and form numbers
available for each Service Manual, see the SERVICE
MANUAL CONTENTS MICROFICHE REG1139F.
When the words “use again” are in the description,
the specification given can be used to determine if apart

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 measure
ments of a worn part, and the specifications 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.
77200X2

SPECIFICATIONS
Bearing Surface (Journal) for Connecting Rods........................................................ 9
Bearing Surface (Journal) for Main Bearings............................................................ 8
Connecting Rod Bearings........................................................................................ 10
Crankshaft.................................................................................................................. 7
Cylinder Block ........................................................................................................... 6
Cylinder Head............................................................................................................. 4
Cylinder Liner............................................................................................................. 5
Cylinder Liner Projection............................................................................................ 5
Main Bearings.......................................................................................................... 10
Valve Cover................................................................................................................ 4

SYSTEMS OPERATION AND TESTING AND ADJUSTING
Basic Block .............................................................................................................. 13
Cylinder Liner Projection...................................................................................... 13
3300 Series Engines With Spacer Plate................................................................. 11
General Information ............................................................................................ 11

DISASSEMBLY AND ASSEMBLY
Cylinder Head ..................................................................................................... 22,23
Cylinder Liners..................................................................................................... 20.21
Rocker Shaft........................................................................................................ 17,18
Rocker Shaft and Push Rods.............................................................................. 15,16
Spacer Plate............................................................................................................ 19
Valve Cover............................................................................................................. 14

NOTE: The disassembly and assembly in this supplement was done on
a 3306 Engine, but the basic procedures also apply forthe 3304 Engine.
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3300 SERIES ENGINES
WITH SPACER PLATE

SPECIFICATIONS

CYLINDER HEAD

3306 CYLINDER HEAD

Thickness of cylinder head
(new)........................................ 3.938 ± .030 in. (100.03 ± 0.76 mm)

Step3. Again tighten all bolts in number sequence
(hand torque only) to........... 185 ± 13 lb. ft. (250 ± 17 N-m)

Put 5P3931 Anti-Seize Compound on threads and tighten bolts in the
Step sequence that follows:

Step4. Tighten all bolts in letter sequence to 22 lb. ft. (28 N-m)

Stepl. Tighten all bolts in number
sequence to .......................................... 115 lb. ft. (155 N-m)
Step 2. Again tighten all bolts in number
sequence to ........................ 185 ± 13 lb. ft. (250 ± 17 N-m)

Step 5. Again tighten all bolts in letter
sequence to ............................... 32 ± 5 lb. ft. (43 ± 7 N-m)
Step6. Again tighten all bolts in letter
sequence (hand torque
only) to........................................ 32 ± 5 lb. ft. (43 ± 7 N-m)

VALVE COVER

77083X1

3306 VALVE COVER

Put 5H2471 Cement on the face of valve cover and top side of gasket.
Tighten bolts by number in sequence
shown to.......................................... 96 ± 24 lb. in. (10.9 ± 2.8 N-m)
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77077X1
3304 VALVE COVER

3300 SERIES ENGINES
WITH SPACER PLATE

SPECIFICATIONS

CYLINDER LINER
NOTE: Make reference to GUIDELINE FOR REUSABLE PARTS;
PISTONS AND CYLINDER LINERS, Form No. SEBF8001.
(1) Bore in liner
(new) .............................. 4.751 ± .001 in. (120.68 ± 0.025 mm)
Use again maximum bore when measured
near upper end of the wear surface of the
cylinder liner............................................. 4.755 in. (120.78 mm)
(2) Thickness of flange
on liner.............................. 4048 ± .0008 in. (10.282 ± 0.020 mm)
(3) Filler band.
Cylinder Liner Installation

Put liquid soap on bottom liner bore in block, on grooves in lower
liner, and on O-rings. Install O-ringson liner. Putfillerband (3) in en
gine oil for a moment and install on liner. Immediately install liner in
cylinder block (before expansion of filler band).

CYLINDER LINER PROJECTION
(With Spacer Plate)
Make reference to CYLINDER LINER PROJECTION in Testing and
Adjusting for the complete procedure.
1. Install gasket and spacer plate (2) with bolts (3) and two 1S379
Washers. Tighten bolts (3) evenly in four steps:
1st step.......................................................... 10 lb. ft. (14N-m)
2nd step ........................................................ 25 lb. ft. (35N-m)
3rd step.......................................................... 50 lb. ft. (70N-m)
4th step.......................................................... 70 lb. ft. (95N-m)
2. Install tools as shown. Tighten bolts (4) evenly in four steps:
1st step............................................................ 5 lb. ft. (7 N-m)

3.

2nd step ........................................................ 15 lb. ft.

(20N-m)

3rd step.......................................................... 25 lb. ft.

(35N-m)

4th step.......................................................... 50 lb. ft.

(70N-m)

Measure cylinder liner projection with dial indicator (6) in
1P2402 Block (8) as shown. Measure at four places around each
cylinder liner near the clamped area.
Average of four projection measurements from any
cylinder liner must be .0013 to .0069 in. (0.033 to 0.175 mm)
Maximum permissible difference between all
four measurements............................................ 002 in. (0.05 mm)
Maximum permissible difference between average
projection of any two cylinder liners next to
each other ......................................................... 002 in. (0.05 mm)

NOTE: If liner projection is not correct, turn the liner to a new posi
tion within the bore. If projection can not be corrected this way,
move the liner to a different bore. If the projection can not be cor
rected this way, make reference to Special Instruction, Form No.
FM055228 for complete instructions on the use of 8S3140 Counter
boring Tool Arrangement.

4. Minimum permissible depth to machine counterbore
to adjust cylinder liner projection........................030 in. (0.76 mm)
Maximum permissible depth to machine counterbore to
adjust cylinder liner projection............................045 in. (1.14 mm)
Install a .030 in. (0.76 mm) shim plus any added shims necessary
to get the correct cylinder liner projection.
NOTE: Be sure that the .030 in. (0.76 mm) shim is directly under
the cylinder liner flange.
Put 7M7260 Liquid Gasket on the top of the top shim and on the
bottom of the bottom shim before installing.
(1) Crossbar (from 8B7548 Puller).
(2) Spacer plate.

SHIM THICKNESS, COLOR CODE, AND PART NUMBER
.007 in.
(0.18 mm)

.008 in.
(0.20 mm)

.009 in.
(0.23 mm)

.015 in.
(0.38 mm)

.030 in.
(0.76 mm)

BLACK

RED

GREEN

BROWN

BLUE

8S6045

8S6046

8S6047

8S6048

8S6049

(3) S1589 Bolt with two 1S379 Washers.
(4) 1D4595 Bolt.
(5) 3H465 Plate.
(6) 1P2403 Dial Indicator.
(7) 1P2394 Adapter Plate.
(8) 1P2402 Gauge Body.

5
BDC for engine manuals and specs
https://barringtondieselclub.co.za/

3300 SERIES ENGINES
WITH SPACER PLATE

SPECIFICATIONS

CYLINDER BLOCK

(1) Thickness of
spacer plate........................ 3925 ± .0010 in. (9.970 ± 0.025 mm)
Thickness of
spacer plate gasket............ 0082 ± .0010 in. (0.208 ± 0.025 mm)
NOTE: For height of liner overtop of spacer plate make reference to
CYLINDER LINER PROJECTION.
(2) Camshaft bearing bore
(installed)..................... 2.3150 1 .0024 in. (58.801 ±0.061 mm)
Bore in block for camshaft
bearings....................... 2.5630 1 .0010 in. (65.100 ± 0.025 mm)
Depth to install camshaft
bearings at both ends of
block................................................... 06 ± .02 in. (1.5 ± 0.5 mm)
NOTE: The camshaft bearing at the front of the block must be in
stalled with oil hole in alignment with the oil hole in the block.
(3) Bore in block for
main bearings (standard
size) ............................ 3.8160 ± .0005 in. (96.926 ± 0.013 mm)
Bore in block for main bearings .020 in.
(0.51 mm oversize)... 3.8360 ± .0005 in. (97.434 ± 0.013 mm)
(4) Dimension from center of main
bearing bore to top of cylinder
block (new) ..................... 15.099 ± .006 in. (383.51 ± 0.15 mm)
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(5) Dimension from center of main
bearing bore to bottom of cylinder
block (new) ....................... 6.062 ± .004 in. (153.97 ± 0.10 mm)
(6) Torque for bolts holding bearing caps for main bearings:
a.

Put crankcase oil on threads and washer face.

b. Tighten all bolts to...................... 30 ± 3 lb. ft. (40 ± 4 N-m)
c.

Put a mark on each bolt and cap.

d.

Tighten all bolts from mark............................................... 90°

NOTE: Install bearing caps with the part number toward the front of
the engine. Be sure that the mark (number) on the bearing cap next
to the bolt hole is in agreement with the mark in the cylinder block.

CAUTION
There are holes in the bores for the main bearings,
between the cylinders for piston cooler orifices.
These holes must have either orifices (7) or plugs
(8) installed.
NOTE: If a turbocharger is installed on the engine, be sure to install
orifices (7) and an engine oil cooler.
NOTE: If the engine has an engine oil cooler and no turbocharger, be
sure to install orifices (7).

3300 SERIES ENGINES
WITH SPACER PLATE

SPECIFICATIONS

CRANKSHAFT

Special Instruction, Form No. SEHS6713 has complete specifica
tions and procedures for crankshaft reconditioning.

(1)

Thickness of thrust plates with tabs (new):
7N9342............................... 2150 ± .0015 in. (5.461 ± 0.038 mm)
7N9343............................... 2620 ± .0015 in. (6.655 ± 0.038 mm)

NOTE: Make reference to THRUST PLATE USAGE CHART for the
correct thrust plate to use.
(2) Make reference to MAIN BEARINGS and BEARING SURFACE
(JOURNAL) FOR MAIN BEARINGS.

THRUST PLATE USAGE CHART

(3) Make reference to CONNECTING ROD BEARINGS and BEAR
ING SURFACE (JOURNAL) FOR CONNECTING RODS.
(4) Tighten plugs to................................. 17 ± 3 lb. ft. (23 ± 4 N-m)
Then “stake" the crankshaft to hold plugs in place. “STAKE” use
a center punch and a hammer to change the shape of the hole as
shown.
(5) Crankshaft gear:
Do not heat gear to more than 600° F (316° C).
(6) End play for crankshaft
(new) ................................0025 to .0145 in. (0.064 to 0.368 mm)
Maximum permissible end play for
crankshaft (worn)................................................025 in. (0.64 mm)

THRUST PLATE PART NO.
CRANKSHAFT JOURNAL
WIDTH

COUNTERBORE
BLOCK

SPACER PLATE
BLOCK

*1.5935 +.0055 - .0025 in.
(40.475 +0.140 - 0.064 mm)

6N8940

7N9342

”1.6875 ± .0025 in.
(42.863 ± 0.064 mm)

9S3037

7N9343

'Current Production Engines
"Earlier Engines

(7) Wear sleeve and seal installation:
Push wear sleeve and seal into position with correct tooling.
Make reference to Special Instruction, Form No. SMHS7100 for
instructions and the correct tooling for installing wear sleeves
and seals.
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SPECIFICATIONS

3300 SERIES ENGINES
WITH SPACER PLATE

BEARING SU RFACE (JOURNAL)
FOR MA IN BEARINGS

Special Instruction, Form No. SEHS6713 has complete procedures and specifications for crankshaft reconditioning.

BEARING SURFACE (JOURNAL) FOR MAIN BEARINGS

(D) Diameter of
Journal

ORIGINAL
SIZE
JOURNAL

.010 in. (0.25 mm)
UNDERSIZE
(SMALLER)
JOURNAL

.020 in. (0.51 mm)
UNDERSIZE
(SMALLER)
JOURNAL

.030 in. (0.76 mm)
UNDERSIZE
(SMALLER)
JOURNAL

3.4992 ± .0008 in.
(88.880 ± 0.020 mm)

3.4892 ± .0008 in.
(88.626 ± 0.020 mm)

3.4792 ± .0008 in.
(88.372 ± 0.020 mm)

3.4692 ± .0008 in.
(88.118 ± 0.020 mm)

Surface
finish
on diameter
of journal

10 micro inches or smoother
(0.25 micrometre)

*(E) Radius

.226 ± .008 in.
(5.74 ± 0.20 mm)

Surface finish
in radius
(F) Maximum width
of journals, except
front and rear journal

63 micro inches or smoother
(1.6 micrometres)

1.712 in.
(43.485 mm)

Width of
rear journal

1.5935 + .0055 - .0025 in.
(40.475 + 0.140 - 0.064 mm)

Surface finish
on thrust faces
of rear journal

18 micro inches or smoother
(0.46 micrometre)

*Radius must blend smoothly (have no sharp edges) with the machined surfaces of the journals.
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3300 SERIES ENGINES
WITH SPACER PLATE

SPECIFICATIONS

BEARING SU RFACE (JOURNAL)
FOR CONNECTING RODS

Special Instruction, Form No. SEHS6713 has complete procedures and specifications for crankshaft reconditioning.

BEARING SURFACE (JOURNAL) FOR CONNECTING RODS

(A) Diameter of
crankshaft journal
(bearing surface)
for connecting rod.

ORIGINAL
SIZE

.010 in. (0.25 mm)
UNDERSIZE
(SMALLER)
JOURNAL

2.9992 ± .0008 in.
(76.180 ± 0.020 mm)

2.9892 ± .0008 in.
(75.926 ± 0.020 mm)

Surface finish on
diameter of journal
*(B) Radius

Surface finish
in radius
(C) Width of journal

.020 in. (0.51 mm)
UNDERSIZE
(SMALLER)
JOURNAL

2.9792 ± .0008 in.
(75.672 ± 0.020 mm)

.030 in. (0.76 mm)
UNDERSIZE
(SMALLER)
JOURNAL

2.9692 + .0008 in.
(75.418 ± 0.020 mm)

10 micro inches or smoother
(0.25 micrometre)
.226 ± .008 in.
(5.74 ± 0.20 mm)
63 micro inches or smoother
(1.6 micrometres)
1.8775 ± .0055 in.
(47.689 ± 0.140 mm)

•Radius (B) must blend smoothly (have no sharp edges) with the machined surfaces of the journals.
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3300 SERIES ENGINES
WITH SPACER PLATE

SPECIFICATIONS

MAIN BEARINGS AND CONNECTING ROD BEARINGS
Make reference to GUIDELINE FOR REUSABLE PARTS: MAIN BEARINGS AND CONNECTING ROD BEARINGS, Form No.
SEBF8009.

CONNECTING ROD BEARINGS

Diameter of
crankshaft journal
(bearing surface)
for connecting rod.

ORIGINAL
SIZE
JOURNAL

.010 in. (0.25 mm)
UNDERSIZE
(SMALLER)
JOURNAL

.020 in. (0.51 mm)
UNDERSIZE
(SMALLER)
JOURNAL

.030 in. (0.76 mm)
UNDERSIZE
(SMALLER)
JOURNAL

2.9992 ± .0008 in.
(76.180 ± 0.020 mm)

2.9892 ± .0008 in.
(75.926 ± 0.020 mm)

2.9792 ± .0008 in.
(75.672 ± 0.020 mm)

2.9692 ± .0008 in.
(75.418 ± 0.020 mm)

Clearance between
bearing and journal
(new)

.0030 to .0066 in.
(0.076 to 0.168 mm)

Maximum permissible
clearance between
bearing and journal.

.010 in.
(0.25 mm)

MA IN BEARINGS

Diameter of
crankshaft journal
(bearing surface)
for main bearings.

ORIGINAL
SIZE
JOURNAL

.010 in. (0.25 mm)
UNDERSIZE
(SMALLER)
JOURNAL

.020 in. (0.51 mm)
UNDERSIZE
(SMALLER)
JOURNAL

.030 in. (0.76 mm)
UNDERSIZE
(SMALLER)
JOURNAL

3.4992 ± .0008 in.
(88.880 ± 0.020 mm)

3.4892 ± .0008 in.
(88.626 ± 0.020 mm)

3.4792 ± .0008 in.
(88.372 ± 0.020 mm)

3.4692 ± .0008 in.
(88.118 ± 0.020 mm)

Clearance between
bearing and journal
(new)
Maximum permissible
clearance between
bearing and journal.
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.0030 to .0065 in.
(0.076 to 0.165 mm)

.010 in.
(0.25 mm)

3300 SERIES ENGINES
WITH SPACER PLATE

SYSTEMS OPERATION

3300 SERIES ENGINES WITH SPACER PLATE
GENERAL INFORMATION

The 3300 series, four and six cylinder engines,
now have a spacer plate between the block and the
cylinder head. The spacer plate takes the place of the
counterbores in the block for the cylinder liners. The
top of the engine block is now stronger without the
counterbores. Some other changes were made to the
engine in order to use a spacer plate.
# sf

The same crankshaft is used in the engine
w/spacer plate as in the engine w/o spacer plate,
however, a new design thrust bearing is used in the
engine w/spacer plate. The new thrust bearing has a
tab that fits into a machined area in the cylinder
block. The tab will not let the thrust bearing be in
stalled backwards with the steel back against the
crankshaft.

A87919X1

3306 WITH HEAD REMOVED
1. Water ferrules. 2. Hollow dowel.

The oil supply passage for the rocker arms is in a
different location in the engine w/spacer plate.
Engines w/oa spacer plate have an oil passage from
the rear of the cylinder block to a head bolt hole in
the block. The oil flows around the head bolt, up
through the cylinder head and rocker arm shaft
bracket, to the rocker arm shaft.
PRESSURE OIL

THRUST PLATES WITH TABS

A new method is used to seal the coolant passages
between the block and the cylinder head. Water
ferrules are used to seal the coolant passages. Four
ferrules are used for each cylinder and fit into drilled
holes in the spacer plate. Three of the ferrules are
.969 in. (24.60 mm) in diameter and one is .693 in.
(17.60 mm) in diameter. The ferrules for the 3300
series engines are orange to help prevent being
mixed with the ferrules from other engines which
are a slightly different size.
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ife*

ROCKER ARM OIL SUPPLY
(Engines without spacer plate)

A87922X1

3300 SERIES ENGINES
WITH SPACER PLATE

SYSTEMS OPERATION

Engines w/spacer plate have an oil passage from
the rear of the cylinder block that goes below the
head bolt hole and connects with a drilled passage
that goes up next to the head bolt hole. A hollow
dowel connects the vertical oil passage in the
cylinder block to the oil passage in the head. The
spacer plate has a hole with a counterbore on each
side that the hollow dowel goes through. An O-ring
is in each counterbore to prevent oil leakage around
the hollow dowel. Oil flows through the hollow

PRESSURE OIL
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dowel into a vertical passage in the cylinder head to
the rocker arm shaft bracket. The rocker arm shaft
has an orifice to restrict the oil flow to the rocker
arms. The rear rocker arm bracket also has an Oring that seals against the head bolt. This seal
prevents oil from going down around the head bolt
and leaking past the head gasket or spacer plate
gasket. The O-ring must be replaced each time the
head bolt is removed from the rear rocker arm
bracket.

A78923X1

3300 SERIES ENGINES
WITH SPACER PLATE

TESTING AND ADJUSTING

BASIC BLOCK
CYLINDER LINER PROJECTION

A87917X1

Tools Needed:
1P5510 Liner Projection Tool Group
1P2403 Dial Indicator
1P5512 Contact Point .88 in. (22.4 mm)
long
1P2402 Gauge Body
1P5507 Gauge
1P2394 Adapter Plate
8B7548 Push-Puller (crossbar only)
3H465 Plates (2)
SI589 Bolt %-11 NC—1.75 in. (44.5 mm)
long
1S379 Washer (copper)
1D4595 Bolt %-11 NC—6.00 in. (152.4 mm)
long
2S736 Washer
MEASURING CYLINDER LINER PROJECTION

The correct cylinder liner projection is important
to prevent a leak between the liner, cylinder head,
and block. Check cylinder liner projection above the
spacer plate as follows:
1. Be sure that the surfaces of the cylinder block,
cylinder liner, and the spacer plate are clean.
2. Install the spacer plate gasket and spacer plate
(4) on the cylinder block. Use S1589 Bolts (1)
with two 1S379 Washers on each bolt to hold
the spacer plate to the cylinder block. Put two
bolts with washers on each side of the opening
for the cylinder liner. Tighten the bolts evenly,
in four steps; 10 lb. ft. (14 N-m), 25 lb. ft. (35
N-m), 50 lb. ft. (70 N-m), and 70 lb. ft. (95 N-m).
NOTE: To keep from moving bolts and washers as
each liner is checked install two bolts with washers
on each side of each cylinder liner, along the com
plete length of the spacer plate.
3. Install the cylinder liner without seals in the
cylinder block. Put adapter plate (7) on the
cylinder liner as shown. Install crossbar (2) with
1D4595 Bolts (3), and 2S736 Washers, and
3H465 Plates (5) as shown. Tighten the bolts
evenly, in four steps; 5 lb. ft. (7 N-m), 15 lb. ft.
(20 N-m), 25 lb. ft. (35 N-m), and 50 lb. ft. (70
N-m). The measurement from the bottom of
crossbar (2) to the spacer plate, must be the
same on both sides of the cylinder liner.
4. Install the 1P5512 Contact Point on dial indi
cator (6). Put the dial indicator in the 1P2402
Gauge Body. To adjust the dial indicator to
zero, put dial indicator and gauge body on the
1P5507 Gauge. Move the dial indicator until

1.S1589 Bolt with two 1S379 Washers. 2.Crossbar. 3.
1D4595 Bolt. 4. Spacer plate. 5.3H465 Plates. 6.1P2403
Dial Indicator. 7.1P2394 Adapter plate.

the hand moves 1/4 turn. Tighten bolt on body
to hold the dial indicator in this position. Turn
the dial face until the zero is in alignment with
the hand.
5. Measure the cylinder liner projection as close
as possible to the four corners of the adapter
plate on the liner. The liner projection must be
.0013 to .0069 in. (0.033 to 0.175 mm). The dif
ference between the four measurements must
not be more than .002 in. (0.05 mm). The differ
ence in the average cylinder liner projection of
liners next to each other must not be more than
.002 in. (0.05 mm).
NOTE: If the liner projection changes from point to
point around the liner, turn the liner to a new posi
tion in the bore. If the liner projection is still not to
specifications, move the liner to a different bore.
6. When the cylinder liner projection is correct,
put a temporary mark on the liner and the
spacer plate so at final installation the liner can
be installed in the correct position.
Cylinder liner projection can be adjusted by the
removal of material from (machining) the contact
face of the cylinder block with the use of 8S3140
Cylinder Block Counterboring Tool Arrangement.
The instructions for the use of the tool group are in
Special Instruction Form No. FM055228.
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3300 SERIES ENGINES
WITH SPACER PLATE

DISASSEMBLY AND ASSEMBLY

VALVE COVER
REMOVE VALVE COVER

1107—11

I. Remove wires (3) from the glow plugs. Re
move the three bolts (1) that hold the glow
plug wiring harness to the valve cover. Re
move glow plug wiring harness (2).

2. Remove the bolts (5) that hold valve cover
(4) to the cylinder head. Remove valve cover
(4) and gasket.

INSTALL VALVE COVER

1107—12

1. Put 5H2471 Cement on the face of valve
cover (1) and the top side of the valve cover
gasket. Put the valve cover in position on the
cylinder head. Install the bolts that hold it.
Tighten the bolts in number sequence to a
torque of 96 ± 24 lb. in. (10.9 ± 2.8 N-m). 2
2. Install glow plug wiring harness (2) with the
three bolts that hold it. Install wires (3) on
the glow plugs.
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3300 SERIES ENGINES
WITH SPACER PLATE

DISASSEMBLY AND ASSEMBLY

ROCKER SHAFT AND PUSH RODS
REMOVE ROCKER SHAFT
AND PUSH RODS

1102 & 1208—11

start by:
a) remove valve cover
1. Loosen adjustment screws (3) to have maxi
mum valve clearance.
2. Remove six bolts (2) and washers that hold
the rocker shaft in position.
3. Remove rocker shaft assembly (1).

4. Remove push rods (4).

5. Remove O-ring seal (5) from rear support
bracket.
NOTE: The O-ring seal (5) must be replaced each
time the head bolt is removed from the rear support
bracket.

A85888X1

BDC for engine manuals and specs
https://barringtondieselclub.co.za/

3300 SERIES ENGINES
WITH SPACER PLATE

DISASSEMBLY AND ASSEMBLY

ROCKER SHAFT AND PUSH RODS
INSTALL ROCKER SHAFT
AND PUSH RODS

1102 & 1208—12

1. Install a new O-ring seal in the rear support
bracket of rocker shaft.
2. Install push rods (1).
3. Put rocker shaft (2) in position on the cylin
der head.
•,-r-

A85889X1

NOTE: Make sure dowels (3) are in alignment at
both ends of the rocker shaft.
4. Put 5P3931 Anti-Seize Compound on the
threads of the bolts that hold the rocker shaft
in position. Install the six bolts and washers.

5. Tighten all bolts (4). (5). (6). (7), (8). (9) in
number sequence to a torque of 115 lb. ft.
(155 N-m). Tighten bolts again in number
sequence to a torque of 185 ± 131b. ft. (250 ±
17 N-m). Last, tighten the bolts again (hand
turn only) in number sequence to a torque of
185 ± 13 lb. ft. (250 ± 17 N-m).
6. Make adjustments until the intake valve
clearance is .015 in. (0.38 mm) and the ex
haust valve clearance is .025 in. (0.64 mm).
7. Check the torque on all of the cylinder head
bolts. See CYLINDER HEAD in SPECIFI
CATIONS, for the correct procedure to
tighten the cylinder head bolts.
end by:
a) install valve cover
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3300 SERIES ENGINES
WITH SPACER PLATE

DISASSEMBLY AND ASSEMBLY

ROCKER SHAFT
DISASSEMBLE ROCKER SHAFT 1102—15

start by:
a) remove rocker shaft and push rods
I. Remove O-ring seal (l) from the rear sup
port bracket.
NOTE: A replacement of the O-ring seal must be
made each time the head bolt is removed from the
rear support bracket.

2. Remove retainer ring (6), washer (5), spring
(4) and washer (3) from each end of rocker
shaft. Remove rocker arm (2).

3. Remove pin from rear support bracket with
a hammer and punch. Remove rear support
bracket (7) from shaft.
4. Remove remainder of rocker arms, springs,
washers and brackets.
5. Remove plugs from each end of the shaft if
necessary.
A85882X1

17
BDC for engine manuals and specs
https://barringtondieselclub.co.za/

DISASSEMBLY AND ASSEMBLY

3300 SERIES ENGINES
WITH SPACER PLATE

ROCKER SHAFT
ASSEMBLE ROCKER SHAFT

W

1102—16

1. Install rocker arms (5), brackets (l), washers
(4) and springs (2) on the rocker shaft.
2. Install rear support bracket (6) on rocker
shaft. Make sure hole in rear support bracket
is in alignment with hole in rocker shaft.
3. Put pin (3) in position in the bracket.

4. Install pin (3) through bracket and shaft with
a hammer.
5. Pin (3) must extend .378 in. (9.60 mm) above
the bracket.

A85884X1

6. Install O-ring seal (7) in the rear support
bracket. Install rocker arm (8), washer,
spring, washer and retainer ring on the
rocker shaft.
7. Install the plugs in each end of the rocker
shaft if they were removed.
end by:
a) install rocker shaft and push rods
A85885X1
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3300 SERIES ENGINES
WITH SPACER PLATE

DISASSEMBLY AND ASSEMBLY

SPACER PLATE
REMOVE SPACER PLATE

1221—11

start by:
a) remove cylinder head
1. Remove large and small water ferrules (l)
from the spacer plate.
2. Remove O-ring seal (2) from the hollow
dowel.
3. Remove spacer plate (3).

i

k

4. Remove O-ring seal (4), then remove spacer
plate gasket (5) from the cylinder block.

«Nf "If
:

INSTALL SPACER PLATE

A86546X1

1221—12

1. Thoroughly clean the spacer plate and cylin
der block surface.
2. Install a new spacer plate gasket (3). Install
a new O-ring seal (2) on the hollow dowel.
3. Install spacer plate (l).
CAUTION
Both surfaces of spacer plate, top of cylinder
block and both sides of spacer plate gasket
must be clean and dry. Do not use any gasket
adhesives or other substances on these
surfaces.

4. Install a new O-ring seal (5) on the hollow
dowel.
5. Install new large and small water ferrules (4)
in the spacer plates.
6. Check cylinder liner projection. See IN
STALL CYLINDER LINERS.
end by:
a) install cylinder head
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DISASSEMBLY AND ASSEMBLY

3300 SERIES ENGINES
WITH SPACER PLATE

CYLINDER LINERS
REMOVE CYLINDER LINERS

1216—11

Tools Needed

A

5P8665 Cylinder Liner Puller

1

start by:
a) remove pistons
1. Remove the coolant from the cylinder block.
2. Put covers on journals of crankshaft for pro
tection from dirt or water.
3. Remove cylinder liners (1) with tooling (A).

INSTALL CYLINDER LINERS

1216—12

Tools Needed

ABC

2P8260

Cylinder Liner Installation Tool

1

1P5510

Liner Projection Tool

1

8B7548

Puller Crossbar

1

1P2394

Adapter Plate

1

3H465

Plate

2

S1589

Bolt %-11 NC—1.75 in. (44.5
mm) long

12

1S379

Washer (copper)

12

1D4595

Bolt /a-11 NC—6.00 in. (152.4
mm) long

2

2S736

Washer

2

123*5

1. Clean the cylinder liners (3) and the liner
bores in the cylinder block.
2. Install the cylinder liners in the block with
out the O-ring seals or filler bands.
3. Check the cylinder liner projection as fol
lows:
a) Install the S1589 Bolts (2) and 1S379
Washers of tooling (B) on the ’cylinder
block next to each liner. Tighten the bolts
evenly, in four steps: 10 lb. ft. (14 N-m),
25 lb. ft. (35 N-m), 50 lb. ft. (70 N-m) and
70 lb. ft. (95 N-m).
b) Put adapter plate on top of the liner and
install the remainder of tooling (B).
Tighten the 1D4595 Bolts (1) evenly in
four steps: 5 lb. ft. (7 N-m). 15 lb. ft. (20
N-m). 25 lb. ft. (35 N-m) and 50 lb. ft. (70
N-m).
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3300 SERIES ENGINES
WITH SPACER PLATE

DISASSEMBLY AND ASSEMBLY

CYLINDER LINERS
c) Check to be sure the distance from the
bottom edge of the crossbar to the top of
the cylinder block is the same on both
sides of the liner.
d) Check the cylinder liner projection with
tool group (C) at four locations around
the liner.
e) Liner projection must be .0013 to .0069
in. (0.033 to 0.175 mm). Measurements
on the same liner must not be different by
more than .002 in. (0.05 mm). Average
measurements between liners next to
each other must not be different by more
than .002 in. (0.05 mm).

A11460X2

NOTE: If the liner is turned in the bore, it can make
a difference in the liner projection.
4. If the liner projection is not .0013 to .0069 in.
(0.033 to 0.175 mm), check the thickness of
the following parts: spacer plate, spacer plate
gasket and cylinder liner flange. The thick
ness of the spacer plate must be .3925 ± .0010
in. (9.970 ± 0.025 mm). The thickness of the
spacer plate gasket must be .0082 ± .0010 in.
(0.208 ± 0.025 mm). The thickness of the
cylinder liner flange must be .4048 ± .0008 in.
(10.282 ± 0.020 mm).
NOTE: If the liner projection changes from point to
point around the liner, turn the liner to a new posi
tion in the bore. If the liner projection is still not to
specifications, move the liner to a different bore.
5. When the cylinder projection is correct, put a
mark on the liner and block so the liner can
be installed in the same position from which
it was removed.
NOTE: Cylinder liner projection can be adjusted by
the removal of material from (machining) the con
tact face of the cylinder block with the use of the
8S3140 Cylinder Block Counterboring Tool Ar
rangement. Machine to a minimum depth of .030 in.
(0.76 mm) and to a maximum depth of .045 in. (1.14
mm). The instructions for the use of the tool group
are in Special Instruction Form No. FM055228.
Shims are available for the adjustment of the liner
projection. See CYLINDER LINER PROJEC
TION in TESTING AND ADJUSTING for the
shim thickness and part number.
6. Remove tooling (B) and (C). Remove the
liner.
7. Put liquid soap on bottom liner bore in
block, on grooves in lower liner and on Oring seals (4). Install O-ring seals on the liner.

8. Put filler band (5) in clean SAE 30 oil for a
moment and install on liner. Install cylinder
liner immediately in the cylinder block (be
fore expansion of filler band).
9. Make sure the mark on liner is in alignment
w'ith the mark on the block. Use tooling (A)
to push the liner into position.
10. Do Steps 5 through 9 for the remainder of
the cylinder liners.
end by:
a) install pistons
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DISASSEMBLY AND ASSEMBLY

3300 SERIES ENGINES
WITH SPACER PLATE

CYLINDER HEAD
REMOVE CYLINDER HEAD

1100—11

start by:
a) remove rocker shaft and push rods
b) remove fuel injection lines
l. Remove two bolts (l) from the top of the
water pump. Loosen two bolts (2) in the
water pump.

2. Remove oil supply line (3) from the turbo
charger. Remove oil return line (4) from the
turbocharger.

3. Remove the bolts (5) that hold the cylinder
head to the cylinder block.

4. Fasten a hoist to the cylinder head assembly
(6) . Remove the cylinder head assembly
from the block. Weight of the assembly is
290 lb. (I3l kg). Remove O-ring seal from
hollow dowel. Remove cylinder head gasket
(7) and water ferrules.
CAUTION
Do not put the cylinder head down on a flat
surface. This can cause damage to the fuel
injection valves.

NOTE: Always install a new gasket between spacer
plate and cylinder block before cylinder head is in
stalled. See REMOVE SPACER PLATE.
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3300 SERIES ENGINES
WITH SPACER PLATE

DISASSEMBLY AND ASSEMBLY

CYLINDER HEAD
INSTALL CYLINDER HEAD

1100—12

1. Thoroughly clean the spacer plate and bot
tom surface of the cylinder head. Install a
new head gasket (2). water ferrules (1) and Oring seal (3) on the hollow dowel.
NOTE: Be sure a new gasket has been installed
between spacer plate and cylinder block. See IN
STALL SPACER PLATE.'
2. Fasten a hoist and install the cylinder head
assembly (4) on the cylinder block.
3. Install the push rods and put the rocker shaft
in position on the cylinder head. Put 5P3931
Anti-Seize Compound on the threads of the
cylinder head and rocker shaft bolts. Install
the bolts and washers and tighten the bolts as
follows:
Step 1. Tighten all bolts in number sequence
to a torque of 1 15 lb. ft. (155 N-m).
Step 2. Again tighten all bolts in number
sequence to a torque of 185 ±13 lb.
ft. (250 ± 17 N-m).
Step 3. Again tighten all bolts in number
sequence (hand torque only) to a
torque of 185 ± 13 lb. ft. (250 ± 17
N-m).
Step 4. Tighten all bolts in letter sequence to
a torque of 22 lb. ft. (30 N-m).
Step 5. Again tighten all bolts in letter se
quence to a torque of 32 ± 5 lb. ft. (43
± 7 N-m).
Step 6. Again tighten all bolts in letter se
quence to a torque of 32 ± 5 lb. ft. (43
± 7 N-m).
4. Make adjustment of valves to have a clear
ance of .015 in. (0.38 mm) for intake and .025
in. (0.64 mm) for exhaust.

5. Install oil return line (6) on the turbocharger.
6. Install oil supply line (5) on the turbo
charger.

7. Tighten the two bolts (8) in the water pump.
8. Install the two bolts (7) that hold the water
pump to the cylinder head.
end by:
a) install fuel injection lines
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