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IMPORTANT SAFETY NOTICE

Proper service and repair is important to the safe, reliable operation
of all motor vehicles. The service procedures recommended by Detroit
Diesel Allison and described in this service manual are effective
methods for performing service operations. Some of these service
operations require the use of tools specially designed for the purpose.
The special tools should be used when and as recommended.

It is important to note that some warnings against the use of specific
service methods that can damage the vehicle or render it unsafe are
stated in this service manual. It is also important to understand these
warnings are not exhaustive. Detroit Diesel Allison could not possibly
know, evaluate and advise the service trade of all conceivable ways in
which service might be done or of the possible hazardous
consequences of each way. Consequently, Detroit Diesel Allison has
not undertaken any such broad evaluation. Accordingly, anyone who
uses a service procedure or tool which is not recommended by Detroit
Diesel Allison must first satisfy himself thoroughly that neither his
safety nor vehicle safety will be jeopardized by the service method he
selects.
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FOREWORD

This manual contains instructions on the overhaul, maintenance and
operation of the basic Series 53 Detroit Diesel Engines.

Full benefit of the long life and dependability built into these
engines can be realized through proper operation and maintenance.
Of equal importance is the use of proper procedures during engine
overhaul.

Personnel responsible for engine operation and maintenance should
study the sections of the manual pertaining to their particular duties.
Similarly, before beginning a repair or overhaul job, the serviceman
should read the manual carefully to familiarize himself with the
parts or sub-assemblies of the engine with which he will be
concerned.

The information, specifications and illustrations in this publication
are based on the information in effect at the time of approval for
printing. This publication is revised and reprinted periodically. It is
recommended that users contact an authorized Defroit Diesel Service
Outlet for information on the latest revisions. The right is reserved to
make changes at any time without obligation.
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General Information DETROIT DIESEL 53

SCOPE AND USE OF THE MANUAL

This manual covers the basic Series 53 Diesel engines built by the Detroit Diesel Allison Division of General
Motors Corporation. Complete instructions on operation, adjustment (tune-up), preventive maintenance and
lubrication, and repair (including complete overhaul) are covered. The manual was written primarily for persons
servicing and overhauling the engine and, in addition, contains all of the instructions essential to the operators and
users. Basic maintenance and overhaul procedures are common to all Series 53 engines and therefore apply to all
engine models.

The manual is divided into numbered sections. The first section covers the engine (less major assemblies). The
following sections cover a complete system such as the fuel system, lubrication system or air system. Each section is
divided into subsections which contain complete maintenance and operating instructions for a specific subassembly
on the engine. For example, Section 1, which covers the basic engine, contains subsection 1.1 pertaining to the
cylinder block, subsection 1.2 covering the cylinder head, etc. The subjects and sections are listed in the Table of
Contents on the preceding page. Pages are numbered consecutively, starting with a new Page 1 at the beginning of
each subsection. The illustrations are also numbered consecutively, beginning with a new Figure 1 at the start of
each subsection.

Information regarding a general subject, such as the lubrication system, can best be located by using the Table of
Contents. Opposite each subject in the Table of Contents is a section number which registers with a tab printed on
the first page of each section throughout the manual. Information on a specific subassembly or accessory can then
be found by consulting the list of contents on the first page of the section. For example, the cylinder liner is part of
the basic engine, therefore, it will be found in Section 1. Looking down the list of contents on the first page of
Section 1, the cylinder liner is found to be in subsection 1.6.3. An Alphabetical Index at the back of the manual has
been provided as an additional aid for locating information.

SERVICE PARTS AVAILABILITY

Genuine Detroit Diesel Allison service parts are available from authorized Detroit Diesel Allison distributors and
service dealers throughout the world. A complete list of all distributors and dealers is available in the World Wide
Parts and Service Directory, 6SE280. This publication can be ordered from any authorized distributor.

CLEARANCES AND TORQUE SPECIFICATIONS

Clearances of new parts and wear limits on used parts are listed in tabular form at the end of each section
throughout the manual. It should be specifically noted that the “New Parts” clearances apply only when all new
parts are used at the point where the various specifications apply. This also applies to references within the text of
the manual. The column entitled “Limits’ lists the amount of wear or increase in clearance which can be tolerated
in used engine parts and still assure satisfactory performance. It should be emphasized that the figures given as
“Limits” must be qualified by the judgement of personnel responsible for installing new parts. These wear limits
are, in general, listed only for the parts more frequently replaced in engine overhaul work. For additional
information, refer to the paragraph entitled Inspection under General Procedures in this section.

Bolt, nut and stud torque specifications are also listed in tabular form at the end of each section.
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DETROIT DIESEL 53

General Information

PRINCIPLES OF OPERATION

The diesel engine is an internal combustion power
unit, in which the heat of fuel is converted into work
in the cylinder of the engine.

In the diesel engine, air alone is compressed in the
cylinder; then, after the air has been compressed, a
charge of fuel is sprayed into the cylinder and ignition
is accomplished by the heat of compression.

The Two-Cycle Principle

In the two-cycle engine, intake and exhaust take place
during part of the compression and power strokes
respectively as shown in Fig. 1. In contrast, a four-
cycle engine requires four piston strokes to complete
an operating cycle; thus, during one half of its
operation, the four-cycle engine functions merely as
an air pump.

A blower is provided to force air into the cylinders for
expelling the exhaust gases and to supply the cylinders
with fresh air for combustion. The cylinder wall
contains a row of ports which are above the piston
when it is at the bottom of its stroke. These ports
admit the air from the blower into the cylinder as soon
as the rim of the piston uncovers the ports as shown in
Fig. 1 (scavenging).

The unidirectional flow of air toward the exhaust
valves produces a scavenging effect, leaving the
cylinders full of clean air when the piston again covers
the inlet ports.

As the piston continues on the upward stroke, the
exhaust valves close and the charge of fresh air is
subjected to compressicn as shown in Fig. 1
(compression).

Shortly before the piston reaches its highest position,
the required amount of fuel is sprayed into the
combustion chamber by the unit fuel injector as shown
in Fig. 1 (power). The intense heat generated during
the high compression of the air ignites the fine fuel
spray immediately. The combustion continues until the
injected fuel has been burned.

The resulting pressure forces the piston downward on
its power stroke. The exhaust valves are again opened
when the piston is about half way down, allowing the
burned gases to escape into the exhaust manifold as
shown in Fig. 1 (exhaust). Shortly thereafter, the
downward moving piston uncovers the inlet ports and
the cylinder is again swept with clean scavenging air.
This entire combustion cycle is completed in each
cylinder for each revolution of the crankshaft, or, in
other words, in two strokes; hence, it is a “two-stroke
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Fig. 1 - The Two Stroke Cycle
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General Information

DETROIT DIESEL 53

GENERAL DESCRIPTION

The two-cycle diesel engines covered in this manual
have the same bore and stroke and many of the major
working parts are interchangeable.

The In-line engines, including the inclined marine
models, include standard accessories such as the
blower, water pump, governor and fuel pump, which,
on some models, may be located on either side of the
engine regardless of the direction the crankshaft
rotates. Further flexibility in meeting installation
requirements is achieved with the cylinder head which
can be installed to accommodate the exhaust manifold
on either side of the engine.

The V-type engines use many In-line engine parts,
including the 3-53 and 4-53 cylinder heads. The blower
is mounted on top of the engine between the two
banks of cylinders and is driven by the gear train. The
governor is mounted on the rear end of the 6V-53
blower and on the front end of the 8V-53 blower.

The meaning of each digit in the model numbering
system is shown in Figs. 2 and 3. The letter L or R
indicates left or right-hand engine rotation as viewed
from the front of the engine. The letter A,B,C or D
designates the blower and exhaust manifold location
on the In-line engines as viewed from the rear of the
engine while the letter A or C designates the location
of the oil cooler and starter on the V-type engines.

Each engine is equipped with an oil cooler (not
required on certain two-cylinder models), full-flow oil
filter, fuel oil strainer and fuel oil filter, and air
cleaner or silencer, governor, heat exchanger and raw
water pump or fan and radiator, and a starting motor.

Full pressure lubrication is supplied to all main,
connecting rod and camshaft bearings and to other
moving parts. A rotor-type pump on In-line or 6V
engines or a gear-type pump on 8V engines draws oil

from the oil pan through a screen and delivers it to the -

oil filter. From the filter, the oil flows to the oil cooler
and then enters a longitudinal oil gallery in the
cylinder block where the supply divides. Part of the oil
goes to the camshaft bearings and up through the
rocker arm assemblies; the remainder of the oil goes
to the main bearings and connecting rod bearings via
the drilled oil passages in the crankshaft.

Coolant is circulated through the engine by a
centrifugal-type water pump. Heat is removed from
the coolant, which circulates in a closed system, by the
heat exchanger or radiator. Control of the engine
temperature is accomplished by thermostat(s) which
regulate the flow of the coolant within the cooling
system.

Fuel is drawn from the supply tank through the fuel
strainer by a gear-type fuel pump. It is then forced
through a filter and into the fuel inlet manifold in the
cylinder head(s) and to the injectors. Excess fuel is
returned to the supply tank through the fuel outlet
manifold and connecting lines. Since the fuel is
constantly circulating through the injectors, it serves to
cool the injectors and to carry off any air in the fuel
system.

Air for scavenging and combustion is supplied by a
blower which pumps air into the engine cylinders via
the air box and cylinder liner ports. All air entering
the blower first passes through an air cleaner or
silencer.

Engine starting is provided by a hydraulic, an air or
an electrical starter. The electric starting motor is
engerized by a storage battery. A battery-charging
alternator or a generator with a suitable voltage
regulator, serves to keep the battery charged.

Engine speed is regulated by a mechanical or
hydraulic type engine governor, depending upon the
engine application.

Page 6
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General Information
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SERIES NUMBER
53 OF
CYLINDERS

APPLICATION
DESIGNATION

BASIC ENGINE
ARRANGEMENTS
* (see below)

DESIGN
VARIATION

SPECIFIC MODEL NUMBER
AND STARTER—BLOWER
ARRANGEMENT

APPLICATION DESIGNATION

DESIGN VARIATION

5042-5100 MARINE 5043-5000
5043-5100 FAN TO F/W—INDUSTRIAL 5043-5100
5044-5100 POWER-BASE 5043-5200
§045-5100 GENERATOR 5047-5340
5047-5100 FAN TO F/W-VEHICLE

“N" ENGINE
2 VALVE HEAD
4 VALVE HEAD

Even number in last digit designates starter
same side as blower.

TURBOCHARGER

STARTER—BLOWER ARRANGEMENT
Odd number in last digit designates starter
opposite blower.

*2, 3, 4-53 BASIC ENGINE ARRANGEMENTS

Rotation: R-(right) and L-(left) designates rotation as viewed from the end of the engine opposite the flywheel.
Type: A-B-C-D designates location of exhaust manifold and blower as viewed from the flywheel end of the engine.

EXHAUST MANIFOLD

BLOWER

LA (XXXX-1 XXX)

EXHAUST MANIFOLD

BLOWER

LB (XXXX-2XXX)

EXHAUST MANIFOLD

BLOWER

LC (XXXX-3XXX)

EXHAUST MANIFOLD

BLOWER

LD (XXXX-4 XXX)

EXHAUST MANIFOLD

BLOWER

RA (XXXX-5XXX)

o EXHAUST MANIFOLD

BLOWER -

RB (XXXX-6XXX)

EXHAUST MANIFOLD

BLOWER

RC (XXXX-7 XXX)

EXHAUST MANIFOLD. —~

BLOWER

RD (XXXX-8XXX)

ALL ABOVE VIEWS FROM REAR (FLYWHEEL) END OF ENGINE 12223

Fig. 2 - In-line Engine Model Description, Rotation and Accessory Arrangements
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NUMBER APPLICATION
OF DESIGNATION
CYLINDERS

BASIC ENGINE DESIGN SPECIFIC
ARRANGEMENT VARIATION MODEL'
% (see below) NUMBER

APPLICATION DESIGNATION

5062-3000 MARINE

5063-5200 FAN to F/W-INDUSTRIAL
3064-5200 POWER-BASE
3063-3200 GENERATOR

5067-3040 FAN to F/W VEHICLE
5082-5000 MARINE

5083-5000 FAN to F/W INDUSTRIAL
5087-3040 FAN to F/W VEHICLE

DESIGN VARIATION

5062-3000 "N’

3063-5200 4 VALVE HEAD
3067-5340 TURBOCHARGER

' ENGINE

BASIC ENGINE ARRANGEMENTS

Rotation: R-(right) and L-(left) designates rotation as viewed from the end of the

engine opposite the flywheel.

Type: A and C designates location of starter and oil cooler as viewed from the flywheel

end of the engine.

Cylinder Bank: Left and right cylinder banks are determined from the flywheel

end of the engine.

LA (XXXX-1XXX) Lc

STARTER
on

&)

(XXXX-3XXX)

f; COOLER

STARTER
on

COOLER

RA  (XXXX-5XXX)

STARTER

ol
COOLER

RC ([ XXXX-ZXXX)

ALL ABOVE VIEWS FROM REAR FLYWHEEL END OF ENGINE

11783

Fig. 3 - 6 and 8V Engine Model Description, Rotation and Accessory Arrangement
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DETROIT DIESEL 53 General Information

GENERAL SPECIFICATIONS

2-53 3-53 4.53 6V-53 8V-53
TP 2 cycle 2 cycle 2 cycle 2 cycle 2 cycle
Number of cylinders ... 2 3 4 6 8
Bore (inches) ... . 3.875 3.875 3.875 3.875 3.875
Bore (mm) ... 98 98 98 98 98
Stroke (inches) ... 4.5 45 4.5 4.5 4.5
Stroke (MM) . 114 114 114 114 114
Compression ratio (nominai)--(std. engine) ............. 17:1 17:1 17:1 17:1 -
Compression ratio (nominal)--(**T"engine) .................... - 18.7:1 18.7:1 18.7:1 -
Compression ratio (nominal)--(**‘N"’engine) ................. - 21:1 21:1 21:1 21:1
Total displacement--cubic inches ... 106 159 212 318 424
Total displacement--litres ... 1.74 2.61 3.48 5.22 6.96
Number of main bearings ................cccccociiiiiiiiiiiiii. 3 4 5 4 5
2.53 3.53 4.53 6V.53 8V.53N
FRONT FRONT FRONT FRONT FRONT
x @ |¥ ®
2 F: ¥ ¥
@ @ @ ; @ @ g < @ @ |3
w = rd b
(-4 ] 0
FIRING ® ® ® 5 ® z
ORDER @ @
-2 @
FIRING
N © ®
RH-1.3.2 RH-1L-3R-3L-2R-2L-1R
LH-1.2-3 LH-1L-1R-2L-2R-3L-3R FIRING
T
RH.1.3.4.2 RH-1L-3R-3L-4R-4L-2R-2L-1R
LH-|-2-4-3 11747

Fig. 4 - Cylinder Designation and Firing Order
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General Information

DETROIT DIESEL 53

ENGINE MODEL, SERIAL NUMBER AND OPTION PLATE

Fig. 5 - Typical Model and Serial Numbers as
Stamped on Cylinder Block (In-Line Engine)

On the In-line engines, the model number and serial
number are stamped on the right-hand side of the
cylinder block in the upper rear corner (Fig. 5). The
model number and serial number on the V-type
engines are located on the top right-hand front corner
of the cylinder block, as viewed from the rear of the
engine (Fig. 6).

An option plate, attached to the valve rocker cover,
carries the engine serial number and model number
and, in addition, lists any optional equipment used on

VALVE ROCKER COVER

OPTION PLATE

Fig. 7 - Option Plate

Fig. 6 - Typical Model and Serial Numbers as
Stamped on Cylinder Block (6 and 8V Engines)

the engine (Fig. 7). Engines built in Brazil have a
serial number prefix of 3DB (three cylinder), 4DB
(four cylinder) or 6DB (six cylinder).

On-highway vehicle engines also carry an exhaust
emission certification label, separate from the option
plate and it is mounted permanently in the option
plate retainer. The current label includes information
relating to an engine family for the maximum fuel
injector size and maximum speed. Due to Federal
regulations, the exhaust emission plate should not be
removed from the rocker cover. Refer to Section 14 for
further information regarding emmision regulations.

With any order for parts, the engine model number
and serial number must be given. In addition, if a type
number is shown on the option plate covering the
equipment required, this number should also be
included on the parts order.

All groups of parts used on an engine are standard for
the engine model unless otherwise listed on the option
plate.

Power take-off assemblies, torque converters, marine
gears, etc. may also carry name plates. The
information on these name plates is also useful when
ordering replacement parts for these assemblies.

Page 10
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DETROIT DIESEL 53

General Information

GENERAL PROCEDURES

In many cases, a serviceman is justified in replacing
parts with new material rather than attempting repair.
However, there are times when a slight amount of
reworking or reconditioning may save a customer
considerable added expense. Crankshafts, cylinder
liners and other parts are in this category. For
example, if a cylinder liner is only slightly worn and

within usable limits, a honing operation to remove the_

glaze may make it suitable for reuse, thereby saving
the expense of a new part. Exchange assemblies such
as injectors, fuel pumps, water pumps and blowers are
also desirable service items.

Various factors such as the type of operation of the
engine, hours in service and next overhaul period must
be considered when determining whether new parts
are installed or used parts are reconditioned to provide
trouble-free operation.

For convenience and logical order in disassembly and
assembly, the various subassemblies and other related
parts mounted on the cylinder block will be treated as
separate items in the various sections of the manual.

DISASSEMBLY

Before any major disassembly, the engine must be
drained of lubricating oil, water and fuel. Lubricating
oil should also be drained from any transmission
attached to the engine.

To perform a major overhaul or other extensive
repairs, the complete engine assembly, after removal
from the vehicle and transmission, should be mounted
on an engine overhaul stand; then the various
subassemblies should be removed from the engine.

When only a few items need replacement, it is not
always necessary to mount the engine on an overhaul
stand.

Parts removed from an individual engine should be
kept together so they will be available for inspection
and assembly. Those items having machined faces,
which might be easily damaged by steel or concrete,
should be stored on suitable wooden racks or blocks, or
a parts dolly.

CLEANING

Before removing any of the subassemblies from the
engine (but after removal of the electrical equipment),
the exterior of the engine should be thoroughly
cleaned. Then, after each subassembly is removed and
disassembled, the individual parts should be cleaned.
Thorough cleaning of each part is absolutely necessary
before it can be satisfactorily inspected. Various items
of equipment needed for general cleaning are listed
below.

The cleaning procedure used for all ordinary cast iron
parts is outlined under Clean Cylinder Block in
Section 1.1; any special cleaning procedures will be
mentioned in the text wherever required.

Steam Cleaning

A steam cleaner is a necessary item in a large shop
and is most useful for removing heavy accumulations
of grease and dirt from the exterior of the engine and
its subassemblies.

Solvent Tank Cleaning

A tank of sufficient size to accommodate the largest
part that will require cleaning (usually the cylinder
block) should be provided and provisions made for
heating the cleaning solution to 180-200°F (82-90°C).

Fill the tank with a commercial heavy-duty solvent
which is heated to the above temperature. Lower large
parts directly into the tank with a hoist. Place small
parts in a wire mesh basket and lower them into the
tank. Immerse the parts long enough to loosen all of
the grease and dirt.

Rinsing Bath

Provide another tank of similar size containing hot
water for rinsing the parts.

Drying

Parts may be dried with compressed air. The heat
from the hot tanks will quite frequently complete
drying of the parts without the use of compressed air.

© 1983 General Motors Corp.
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DETROIT DIESEL 53

Rust Preventive

If parts are not to be used immediately after cleaning,

dip them in a suitable rust preventive compound. The
rust preventive compound should be removed before
installing the parts in an engine.

INSPECTION

The purpose of parts inspection is to determine which
parts can be used and which must be replaced.
Although the engine overhaul specifications given
throughout the text will aid in determining which parts
should be replaced, considerable judgment must be
exercised by the inspector.

The guiding factors in determining the usability of
worn parts, which are otherwise in good condition, is
the clearance between the mating parts and the rate of
wear on each of the parts. If it is determined that the
rate of wear will maintain the clearances within the
specified maximum allowable until the next overhaul
period, the reinstallation of used parts may be
Justified. Rate of wear of a part is determined by
dividing the amount the part has worn by the hours it
has operated.

Many service replacement parts are available in
various undersize and/or oversize as well as standard
sizes. Also, service kits for reconditioning certain parts
and service sets which include all of the parts
necessary to complete a particular repair job are
available.

A complete discussion of the proper methods of
precision measuring and inspection are outside the
scope of this manual. However, every shop should be
equipped with standard gages, such as dial bore gages,
dial indicators, and inside and outside micrometers.

In addition to measuring the used parts after cleaning,
the parts should be carefully inspected for cracks,
scoring, chipping and other defects.

ASSEMBLY

Following cleaning and inspection, the engine should
be assembled using new parts as determined by the
inspection.

Use of the proper equipment and tools makes the job
progress faster and produces better results. Likewise, a
suitable working space with proper lighting must be
provided. The time and money invested in providing
the proper tools, equipment and space will be repaid
many times.

Keep the working space, the equipment, tools and
engine assemblies and parts clean at all times. The
area where assembly operations take place should, if
possible, be located away from the disassembly and
cleaning operation. Also, any machining operations
should be removed as far as possible from the
assembly area.

Particular attention should be paid to storing of parts
and subassemblies, after removal and cleaning and
prior to assembly, in such a place or manner as to
keep them clean. If there is any doubt as to the
cleanliness of such parts, they should be recleaned.

When assembling an engine or any part thereof, refer
to the table of torque specifications at the end of each
section for proper bolt, nut and stud torques.

To ensure a clean engine at time of rebuild, it is
important that any plug, fitting or fastener (including
studs) that intersects with a through hole and comes in
contact with oil, fuel or coolant must have a sealer
applied to the threads.

A number of universal sealers are commercially
available. It is recommended that Loctite J 26558-92
pipe sealer with teflon, or equivalent, be used.

NOTE: Certain plugs, fittings and fasteners
available from the Parts Depot already have a
sealer applied to the threads. This pre-coating
will not be affected when the pipe sealer with
teflon is also applied.

The sealer information above must not be confused
with International Compound No. 2, which is a
lubricant applied before tightening certain bolts. Use
International Compound No. 2 only where specifically
stated in the manual.

Page 12
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DETROIT DIESEL 53

General Information

WORK SAFELY

A serviceman can be severely injured if caught in the
pulleys, belts or fan of an engine that is accidentally
started. To avoid such a misfortune, take these
precautions before starting to work on an engine:

1. Disconnect the battery from the starting system by
removing one or both of the battery cables. With the
electrical circuit disrupted, accidental contact with the
starter button will not produce an engine start.

2. Make sure the mechanism provided at the governor
for stopping the engine is in the stop position. This
will mean the governor is in the no-fuel position. The
possibility of the engine firing by accidentally turning
the fan or by being bumped by another vehicle is
minimized.

Some Safety Precautions To Observe
When Working On The Engine

1. Consider the hazards of the job and wear protective
gear such as safety glasses, safety shoes, hard hat, etc.
to provide adequate protection.

2. When lifting an engine, make sure the lifting device
is fastened securely. Be sure the item to be lifted does
not exceed the capacity of the lifting device.

3. Always use caution when using power tools.

4. When using compressed air to clean a component,

such as flushing a radiator or cleaning an air cleaner
element, use a safe amount of air. Recommendations
regarding the use of air are indicated throughout the
manual. Too much air can rupture or in some other
way damage a component and create a hazardous
situation that can lead to personal injury.

5. Avoid the use of carbon tetrachloride as a cleaning
agent because of the harmful vapors that it releases.
Use perchlorethylene or trichlorethylene. However,
while less toxic than other chlorinated solvents, use
these cleaning agents with caution. Be sure the work
area is adequately ventilated and use protective gloves,
goggles or face shield, and apron.

Exercise caution against burns when using oxalic acid
to clean the cooling passages of the engine.

6. Use caution when welding on or near the fuel tank.
Possible explosion could result if heat build-up inside
the tank is sufficient.

7. Avoid excessive injection of ether into the engine
during start attempts. Follow the instructions on the
container or by the manufacturer of the starting aid.

8. When working on an engine that is running,
accidental contact with the hot exhaust manifold can
cause severe burns. Remain alert to the location of the
rotating fan, pulleys and belts. Avoid making contact
across the two terminals of a battery which can result
in severe arcing.

© 1983 General Motors Corp.
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Cross Sections of a Typical In-Line Engine
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Cross Sections of a 6V-53 Engine

© 1978 General Motors Corp. December, 1978 Page 15



General Information

DETROIT DIESEL 53

Cross Sections of an 8V-53 Engine
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Typical Fan-to-Flywheel Unit (2-53)

Typical Fan-to-Flywheel Unit (4-53)

Typical Marine Propulsion Unit (3-53)

© 1978 General Motors Corp.

December, 1978 Page 17






