DETROIT DIESEL 53 _ _ _Engine Operating Conditions 13.2

6V-53 “SILVER” TURBOCHARGED-INTERCOOLED ENGINES

MARINE.
2800 rpm
Lubrication System
Lubricating oil pressure (psi):

Nommal . ... it iee ittt eanrann 40-60
Minimum for safe operation ........................ 32
tLubricating oil temperature (deg. F) - Normal ......... 200-250

Air System
Air box pressure (inches mercury) — min. full load:

At zero exhaust back pressure:

. TOO5SIMJECtOr ...t e e 62.2

Air inlet restriction (inches water) — full load max.: :

Airsilencer ....... .. i e 20.0
Crankcase pressure (inches water) ~max. ............... 4.0
Exhaust back pressure (inches mercury) — max.:

Fullload ...coiviirniiici i i ee e et irnans 2.5
Fuel System
Fuel pressure at inlet manifold (psi)

Normal with .070" restriction ...................... 45-70

Minimum . ...ooo i i it s 35
Fuel spill (gpm) — min. at no load:

O70" restriction . .....o.iiiiii i i i s 1.05
Pump suction at inlet (inches mercury) — max

Clean System .. ......oiniirriinnerirnnrrnaarrnnraes 6.0

Dirtysystem .........coouiirinnininrrernannrnnnns 12.0
Cooling System
Coolant temperature (deg. F) - Normal ................. 167-187

 The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump iniet. When
measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10° lower than the oil
pan temperature.
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DETROIT DIESEL 53

13.2.1

ENGINE RUN-IN INSTRUCTIONS

. Following a complete overhaul or any major repair job

involving the installation of piston rings, pistons, cylinder
liners or bearings, the engine should be “Run-In” on a
dynamometer prior to release for service.

The dynamometer is a device for applying specific
loads to an engine. It permits the technician to physically and
visually inspect and check the engine while it is operating, It
is an excellent method of detecting improper tune-up,
misfiring injectors, low compression and other malfunctions,
and may save an engine from damage at a later date.

The operating temperature within the engine affects
the operating clearances between the various moving parts of
the engine and determines to a degree how the parts will
wear. Normal coolant temperature (see Section 13.2) should
be maintained throughout the Run-In.

The rate of water circulation through the engine on a
dynamometer should be sufficient to avoid having the engine
outlet water temperature more than 10°F (6°C) higher than
the water inlet temperature. Though a 10°F (6°C) rise across

an engine is recommended, it has been found that a 15°F

(8°C) temperature rise maximum can be permitted.

Thermostats are used in the engme to control the
coolant flow. Therefore, be sure they are in place and fully
operative or the engine will overheat during the Run-In.

However, if the dynamometer has a water standpipe with a

temperature control regulator, such as a Taylor valve or
equivalent, the engine should be tested without thermostats.

NOTICE: Because of the wet cylinder liners in

the Series 53 engine, the engine should be run—in

on a closed (heat exchanger type) cooling system

where the coolant can be treated with a rust

inhibitor (refer to Section 13.3). Use of a good

rust inhibitor in the coolant system during

engine Run-In will prevent the rusting of the
outside diameter of cylinder liners.

The Run-In Schedule is shown on page 2. The
horsepower shown is at SAE conditions: dry air density
L0705 Ib/cu. ft. (1.129. Kg/cu m.), air temperature of 85°F
(29°C) and 500 ft. elevation. :

DYNAMOMETER TEST AND
RUN-IN PROCEDURES

The Basic Engine-

The great number of engine applications make any
attempt to establish comparisons for each individual model

impractical. For this reason, each model has a basic engine
ratmg for comparison purposes.

A basic engine includes only those iterns actually
required to rn the engine. The addition of any engine driven
accessories will result in a brake horsepower figure less than
the values shown in the Basic Engine Run—In Schedule. The
following items are inclided on the basic engine: blower, fuel
pump, water pump and governor. The fan and
battery—charging alternator typify accessories not
considered on the basic engine.

In situations where other than basic engine equipment
is used during the test, proper record of this fact should be
made on the Engine Test Report. The effects of this
additional equipment on engine performance shou]d then be
considered when evaluating test results.

Dynamometer

The function of the dynamometer is to absorb and
measure the engine output. Its basic components are a frame,
engine mounts, the absorption unit, a heat exchanger and a

- torque loading and measuring device.

The engme is connected through a umversal coupling
to the absorption unit. The load on the engmc may be varied
from zero to maximum by decreasing or increasing the

- resistance in-the unit. The amount of power absorbed in a

water brake type dynamometer, as an example, is governed
by the volume of fluid within the working system. The fluid
offers resistance to a rotating motion. By controlling the
volume of water in the absorption unit, the load may be
mcreased or decreased as required. -

The power absorbed is generaily measured in torque
(Ib—ft or N-m) on a suitable scale. This value for a given
engine speed will show the brake horsepower developed in
the engine by the following formula:

BHP = (T x RPM)/5250
Where:
BHP = brake horsepower
T = torque in Ib-ft
RPM = revolutions per minute
Some dynamometers indicate direct brake horsepower

readings. Therefore, the use of the formula is not required
when using these units.

During the actual operation, all data taken should be
recorded immediately on an Engine Test Report (see sample
on page 3).
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13.2.1 Run-In Instructions

DETROIT DIESEL 53

BASIC ENGINE RUN-IN SCHEDULE

- ENGINE BRAKE HORSEPOWER
) . ) 4-Valve Cylinder Head 2-Valve Cyl. Head
2 & i% ' 3-53 4-53 6v-53 - | avs3 | 253 | 353 | 483
| 9 E NA | T | NA | =T NA | =T NA | NA | TNA | Na
10 g00 | Al 0 0 0 0 0 0 0 0 0 0
30 | 2800 | AN 0 ' 0 0 -
10 | 1500 | Al 15 15 20 20 30 30 40 10 15 | 20
K S5AS50 112 ' o
, . 5A55 58 78 117
10 | Rated [ 560 63 84 '
Speed | N-65 85 87
5N65* 138
5AS0 225
5A55 117 156 234
10 | Rated | 5A60 126 168
Speed | N.g5 131 175
5NE5* 275
120 | 2000 | AN , ‘ 40
30 ] 2200 ] Al 64 87 130 175 ‘
120 | 2200/] Al ' ' 82 | o3
30 § 28007] Al 85 115 171 228 | '
aower 's*:;:‘; All Final BHP to be within £5% of rated

-#® Turbocharged engines musf be operated within this RPM range for a full 30 minutes.

" *5NBS rating for BY-53T Marine engine only.

" After run-in, do not run continuous full load during hrsl 10 hours or 500 miles.

hoa BHPindu:lm running at no-load lor specified time and speed.

=*Prior 10 starting the engine. famova the turbocharger oil supply fine at the turbocharger and add CLEAN engune ml 1o the |urbochquer
. OiLinlet 1o ensure pre-iubrication of the unit. Reconnect the oil line and idie me engine for al least one minute after startmq and before :

lncreamg the engine

Instrumontatlon

Certain instrumentation is necessary so that data
required to complete the Engine Test Report may be
obtained.- The following list contains both the minimum
amount of instruments and the proper location of the fittings
on the engine so that the readmgs represent a true evaiuatlon
of engine conditions.

Oil pressure gage installed in one of the engine

main oil galleries. ‘

Oil temperature gage installed in the oil pan, or
- thermometer installed in the dipstick hole in the

oil pan.

Adaptor for connecting a pressure gage or

mercury manometer to the engine air box.

Water temperature gage installed in the
_ thermostat housing or water outlet manifold.

a.

b.

Adaptor for connecting a pressure gage or water
manometer to the crankcase.

Adaptor for connecting a pressure gage or
. mercury manometer to the exhaust manifold at
the flange.

g Adaptor for connecting a vacnum gage or water
manometer to the blower inlet.
h. . Adaptor for connectmg a fuel pressure gage to

the fiel manifold inlet passage.

Adaptor for connecting a pressure gage or
mercury mancmeter to the turbocharger.,

In some cases, gages reading in pounds per square inch
are used for determining pressures while standard
characteristics are given in inches of mercury or inches of
water. It is extremely important that the scale of such 2 gage
be of low range and finely divided if accuracy is desired. This
is especially true of a gage reading in psi, the reading of which
is to ‘be converted to inches of water. The followmg
conversion factors may be helpful. '

Inches of water = psi x 27.77
Inches of mercury = psi x 2.04”
Inches of water .= kPa x 4.02"
Inches of mercury ‘= kPa x 0.30”

NOTICE: Before starting the Run-In or
starting the engine for any reason following an
overhaul, it is of extreme importance to observe
the instructions on Preparation for Starting -
Engine First Time in Section 13.1.

Page 2
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DETROIT DIESEL 53 Run-in Instructions 13.2.1
ENGINE TEST REPORTY
Date Unit Number:
Repair Order Number. Model Number.
A ' PRE-STARTING
PRIME LUBE PﬁnMﬁ"RJEL TIME ADJ, 5. ADJUST INJ.
L on svstem | 2 system 3. ADJUST VALVES 4“0 5 aov. T RACKS.
B BASIC ENGINE RUN-IN C BASIC RUN-IN INSPECTION
TIME TIME WATER | SYUBE | 1 Chack oil ot rocker orm mechanism
AT RPM | BHP | oot OIL —e—reck oL O oS Sim pecan
' SPEED STAI;T STOP * I PRESS. 1 2. Inspect for Jube oil leaks
' 3. Inspect for fuel oif legks
4, Inspect for water leaks
5._Check and tighten all external bolts
6
D INSPECTION AFTER BASIC RUN-IN
1. Tighten Rocker Shaft Bolts 4. Adjust Govermor Gap
2. Adjust .Vul_vgg (Hot) 3. Adjust Injector Racks
3. Time Injectors é. S
E . - FINAL RUN-IN
TIME TOPRPM | ... |AIR BOX PRESSURE | EXHAUST BACK CRANKCASE
| BLOWER INTAKE FUEL OIL PRESSURE| = WATER TEMP. LUBE OIL -- |[LUBEOIL PRESSURE| IDLE
-~ RES. = FAL - ‘RET. MAN. F/L - FRL LOAD TEMP. F/L - FUH. LOAD | IDLE SPEED

F

" INSPECTION AFTER FINAL RUN

I. Inspect Air Box, Pis?on_s‘;l.in

6. Tighten Qil Pump Bolts

e?s, Rings B
2. Inspect Btmr : : ’

7. Inspect Oil Pump Drive

| 3: Check Generator Chorging Plate

8. Replace Lube Filter Elements

9. Tighten Flywheel Bolts

4, __Wosh Qll Pan, Check Gasket

0. Rust Proof Cooling Svstem

“jgan Ol
REMARKS:
Final ‘Run OK'd.__ Dy!iarr:lomoror Oparator Date

NOTE: Operator must initial each check and sign this report.

© Copyright 1990 Detroit Diesel Corporation May;
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13.2.1 Run-In Instructions

DETROIT DIESEL 53

e Block Oil Filter Bypass Before Initial
Start-Up and Dynamometer Test of
Rebuilt Engines :

Cold engine start—up causes the lubricating oil filter
bypass valve to open until oil temperature increases. When
an engine is rebuilt and then dynamometer tested, this
bypass condition may result in the circulation -of abrasive
(harmful) debris introduced into the engine during rebuild.

To prevent unnecessary circulation of debris through
the lube oil system, DDC recommends pluggmg the filter
bypass before start—up and during basic engine run—in. This

allows all the lube oil to flow through the filter(s), trapping

contaminants. To plug the bypass, proceed as follows: Fig. 2 - Bypass Valve with Modified Valve Plug Installed

If the valve is secured by a retainer and screw, remove
the spring and install a spacer of the appropriate length
under the retainer (Fig. '1). The spacer must be long
enough to contact the valve and keep it from movmg

starting the engine prior to testing. If the lube oil
is too cold when the engine is started, the
resistance to flow of the heavier oil may cause
filter gasket leakage or bearing surface damage

during the dynamometer test. When the test is from inadequate oil film.
completed, remove the spacer and reinstall the spring.
Then change the.ﬁlter(s). , Run-In Procedure

_If the valve is secured by a plug, drill and tap a 1/4" -

The procedure outlined below will follow the order of

20 hole in a filter bypass vatve plug. Install a bolt long .~ the sample Engine Test Report.

enough to contact the valve and keep it from opening
and a nut to lock the bolt in position (Fig. 2). When
the dynamometer test is completed, replace the
modified plug with a standard plug and change the - 1
filter(s). )

NOTICE: To avoid damaging the phenolic
bypass valve, the bolt should be finger-tightened 3
only and then secured in place with the lock nut.
- On filter adaptors with more than one bypass
valve, install modified valve plugs in all valve

opemngs  before starting or dynamometer tfstmg ' 3,

the engine.

DDC  recommends bringing lube oil

temperature up to at least 60°F _(1;5.6‘_(2) before 4.
SCREW 5.

Fig. 1 — Bypass Valve with Spacer Instalied

A. PRE-STARTING

Fill the lubrication system -as outlihed under
Lubrication System — Preparation for Starting
Engine First Time in Section 13.1.

Prime the fuel system as outlined under Fuel System
— Preparation for Startmg Engme First Time in
Section 13.1.

preliminary valve clearance adjustment must be made
before the engine is started. See Valvg Clearance
Adjustment in Sectlon 14.1. ‘

A preliminary mjector ummg check must. be made
before starting the engine. See Fuel In_}ecror Tunmg in
Section 14.2.

Prehmmary governor adjustments must be made as
outlined in Section i4.- o
Prehmmary mjector rack ad;ustment must be made
(Section 14).

NOTICE: Prior to starting a turbocharged
engine, remove the oil supply line at each.. ..
turbocharger and add clean engine oil to the oil

inlet to ensure pre-lubrication -of the
turbochargers Reconnect the oil lines and idle .
the engine for at least one minute after. startmg. R
and before increasing the speed.

Page 4 May, 1990
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DETROIT DIESEL 53

Run~In Instructions 13.2.1

B BASIC ENGINE RUN—IN

Thc operator shonld be observant at all times, so that

any malfunction which may develop will be detected. Since
the engine has just been reconditioned, this Run-In will be a
test of the workmanship of the technician who performed the
overhaul. Minor difficulties should be detected and
corrected so that a major problem will not develop.

After performmg the prehmmary steps, be sure all
water valves, fuel valves, etc. are open. Also, mspect the
cxhaust system, air cleaner and air inlet piping to insure that
it is properly ccnnected to the engine. Always start the
engine with minimum dynamomcter resxstance

Aﬂ:er the engmc s_ta_rts, if using a water brake type

dynamometer, allow sufficient water, by means of the
control loading valves, into the dynamometer absorption
unit to show a reading of approximately 5 Ib—ft (7 N*m) on
the torque gage (or 10-15 HP on a horsepower gage). This is
necessary, on some units, to lubricate the absorption unit
seals and to protect them from damage. -

Set the engfne throttle at ' idle specd check the
lubricating oil pressure and' check all connectlons to be sure
there are no jeaks. - ¢ o : ,

Refer to ‘the Engmc Test Report sample which
establzshcs the sequence of events for the Test and Run—In,
and to the Ba.slc Engmc Run-In Schedule which indicates
the speed (rpm), length of time and the brake horsepower
required for each phase of the test.  Also, refer to the
Opemtmg Conditions in Section 13.2 which presents the
engine operating characteristics. These characteristics will
be a guide for tracing faulty operation or lack of power.

. Engme govcrnors in most cases must be reset at the
maximum full-load speed designated for the Run-In. If a
governor is encountered which cannot be adjusted to this
speed, a stock governor should be installed for the Run—In

After checkmg the engine performance at idle speed
and being certain the engme and dynamometer are operating
properly, increase the engine speed to half speed and apply
the load mdlcated on the Basic Englnc Run—[n Schedule.

'I'he engine should be run at thls speed and load for 10
minutes to allow sufficient time for the coolant temperature
to reach the normal operating range. Record length of time,
speed, brake  horsepower, coolant temperature and
lubricating oil pressure.on the Engine Test Report.

Run the engine at each speed and rating for the length
of time indicated in the Basic Engine Run-In Schedule. This
is the Basic Run-In. During this time, engine performance
will improve as new parts begin to “seat in”. Record all of the
required data.

C. BASIC-RUN-IN INSPECTION

While the engine is undergoing the Basic Run-In,
check each item indicated in Section “C” of the Engine Test
Report. Check for fuel oil or water leaks in the rocker arm
compartment.

During the final portion of the Basic Run-In, the
engine should be mspccted for fuel oil, iubncatmg 011 and
water lcaks ;

Upon completlon of the Basic Run-In and Inspcctlon,
remove the load from the dynamometer and reduce the
engine speed gradually to idle and then stop the engine.

D. INSPECTION AFTER BASIC RUN-IN

' The primary purpose of this inspection is to provide a
fine engine tune—up. First, tighten the cylinder head and
rocker arm shaft bolts to the proper torque. Next, complete
the applicable tune—up procedure. Refer to Section 14.

E. FINAL RUN-IN

 After all of the t&sts have been made and the Engme
Test  Report is completed through Section “D”, the engine is
ready for final test. This pomon of the Test and Run-In
procedure will assure the engine owner that his engine has
been rebuilt to deliver factory rated performance at the same
maximum speed and load which will be expenenced in the
installation. :

If the engine has been shut down for one ,hour : gr
longer, it will be necessary to have a warm-up period of .10
minutes at the same speed and load used for warm-up in the
Basic Run-In. If piston rings, cylinder liners or bearings
have been replaced as a result of findings in the Basic
Run-In, the entire Basic Run—In must be repeated as though
the Run-In and Test procedure were started anew.

-* All readings observed during the Final Run-In should
fall within the range specified in the Operating Conditions in
Section 13.2 and should be taken at full load unless
otherwise spec1ﬁed Following is a bnef dlscussmn of each
condltlon to be obscrved

The engine water tempemmrc should be taken during
the last portion of the Basic Run—In at full load. It should be
recorded and should be within the specified range. ~ -~

The lubricating oil temperature reading must be taken
while the engine is operating at full load and afier it has been
operating long enough for the temperature to stabilize. This
temperature should be recorded and should be within the
specified range.

The lubricating oil pressure should be recorded in psi
after being taken at engine speeds indicated in the Operating
Conditions, Section 13.2.

© Copyright 1990 Detroit-Diesel Corporation
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13.2.1 Run-In Instructions

DETROIT DIESEL 53

The fitel oil pressure at the fuel manifold inlet passage
should be recorded and should fall within the speaﬁed
range. Fuel pressure should be recorded at maximum engme
speed dunng the Final Run—In,

Check the air box pressure wlnle the engine is
operating at maximum speed and load. This check may be
made by attaching a suitable gage (015 psi) or manometer
(15-0-15) to an air box drain or to a hand hole plate prepared
for this purpose. If an air box drain is used as a source for this
check, it must be clean. The air box pressure should be
recorded in inches of mercury.

Check the- crankcase pressure while the engine is
operating at maximum Run-In speed. Attach a manometer,
calibrated to read in inches of water, to the oil level dipstick
opening. Normally, crankcase prwsure should decrease
durmg the Run-In mdncatmg that new rings are begmmng to

“seat—in”

Chgck_ the air inlet restriction with a water manometer
connécted to a fitting in the air inlet ducting located 2” above
the air inlet housing. When practicability prevents the
insertion of a fitting at this point, theé manometer may be
connected to a fitting installed in the 1/4” pipe tapped holein
the engme air inlet housing on naturally aspirated engines. If
a hole is not prov:ded a stock housing s_hould be dnlled
tapped and kept on hand for futurc use.

The restriction at this pomt should be checked ata
specific full-load engine speed. Then the air cleaner and
ducting should be removed from the air inlet housing and the
engine again operated at the same speed while noting the
marnometér reading- On turbocharged engines, take the
reading on the inlet side of one of the turbochargers (see
Chart at the end of Section 13.2). The difference between the
two readings, with and without the air cleaner and ducting, is
the actual restriction caused by the air cleaner and ductlng

Check the normal axrmtake vacuum at various speeds
(at no-load) and compare the results with the Engine
Operating Conditions in Section 13.2. Record these
readings on the-Engine Test Report.

Check the exhaust back pressure {except turbocharged
engines) at the exhaust manifold companion flange or within
one inch of this location. This check should be made with a
mercury manometer through a tube adaptor installed at the
tapped hole. If the exhaust manifold does not provide a 1/8”
pipe tapped hole, such a hole can be incorporated by
reworking the exhaust manifold. Install a fitting for a
pressure- gage or manometer in this hole. Care should be
exercised so that the fitting does not protrude into the stack.
On turbocharged engines, check the exhaust back pressurein

the exhaust piping 6” to 12” from the turbine outlet. The
tapped hole must be in a comparatively straight area for an
accurate measurement. ‘The manometer - check shouid
produce a reading in inches that is below the Maximum
Exhaust Back Pressure for the engine (refer to Section 13.2)."

Turbocharg.er con:lpr&ssor outlet pressure and turbiné
inlet pressures are taken at full-toad and no-load speeds.

Refer to the Final Engine Run-In Schedule and
determine the maximum rated brake horsepower and the
full-load speed to be used during the Final Run-In. Apply
the load thus determined to the dynamometer. If a hydraulic
governor is used, the droop may be adjusted at this time by
following the prescribed procedure. The engine should be
run at this speed and load for 1/2 hour. While making the
Final Run-In, the engine should develop, within 5%, the
maximum rated brake horsepower indicated for the speed at
which it is operating. If this brake horsepower is not
developed, the cause should be detemuned and corrections
made.

thn the above condltlons have been met, ad]ust the
maximum no—load speed to conform with that specified for
the particular engine. This speed may be either higher or
lower than the maximum speed used during the .Basic
Run-In. This will ordinarily require a governor adjustment.

- All information required. in Section. “E”, Final
Run-In, of the Engine Test Report should be determined
and filled in. After the prescribed time for the Final Run-In
has elapsed, remove the load from the dynamometer and

reduce the engine speed gradually to idle speed and then stop
the engine. The Final Run-In is. com;:lete

F. INSPE_CTIO_N AFTER,FINAL nun;ln o

After the Final Run-In and before the Engine Test
Report is completed, a final inspection must be made. This
inspection will provide final assurance that the engine is in
proper working order. Dunng this inspection, the engine is
also made ready for any brief delay in delivery or instaliation
which may occur. This is accomplished by rustproofing the
fuel system as outlined in Section 15.3 and adding a rust
inhibitor into the cooling system (refer to Secnon 13.3). The
lubncatmg oii ﬁlters should also be changed. -

NOTICE: A rust inhibitor in the coolant
system of a Series 53 engine is particutarly
important because of the wet cylinder liners.
Omission of a rust inhibitor will cause rusting of
the outside diameter of the cylinder liners and
interference with liner heat transfer,

Page 6
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DETROIT DIESEL 63

13.3

LUBRICATING OIL, FUEL OIL AND
FILTER RECOMMENDATIONS

Selection of the proper quality of fuel and lubricating
oil is important to achieve the long and trouble—free service
for which Detroit Diesel engines are designed. Conversely,
operation with improper fuels and lubricants can cause
problems. The manufacturer’s warranty applicable to
Detroit Diesel engines provides, in part, that warranty shall
not apply to any engine which has been subject to misuse,
negligence or accident. - Accordingly, malfunctions
attributable to neglect or failure to follow manufacturer’s
fuel or lubricating recommendat)ons may not be covered by
the warranty.

"A ‘requirement of Detroit Diesel Corporation’s
extended warranty program (Power Protection Plan) is that
the customer use the Ilubricants, fuels and filters
recommended in this publication. '

It is Detroit Diesel’s policy to build engines which will
operate satisfactorily with fuels and lubricants available in
the ‘commercial market. However, not all fuels and
lubricants are adequate. Product selection should be made
based on these recommendations and in consultation with a
reliable supplier who understands the equipment and its
appllcatmn

'LUBRICATING OIL

_ Ehgine service life depends upon" selecting the proper
lubricating oil and malntalmng proper oil drain and filter
change intervals.

LUBRICANT SELECTION

There are hundreds of commercial oils marketed
today, but labeling terminology differs among suppliers and
can ‘be"_‘confusing. Some marketers may claim that their
lubricant is suitable for all makes of diesel engines and may
list engine makes and types, including Detroit Diesel, on
their containers. Such claims by themselves are insufficient
as a method of lubricant selection for Detroit Diesel engines.

The proper lubricating oil for all Detroit Diesel
engines is selected based on SAE Viscosity Grade and API
(American Petroleum Institute) Service Designation. Both
of these properties are displayed on oil containers in the API
symbol. In addition, military specifications may be used for
selecting engine lubricants. Mil-L-2104D represents the
most current military specification for diesel lubricants and
the only one recommended for Detroit Diesel engines. For
two—cycle Detroit Diesel engines, the proper lubricant must
also possess a sulfated ash content below 1.0% mass. Refer to
the following specific recommendations.

TWO-CYCLE ENGINES _
Detroit Diesel Series 53, 71, 92, 149

LUBRICANT RECOMMENDATION
API Symboi:

SAE Viscosity Grade: 40
API Classification: CD-II
Military Spec.: Mil-L-2104D
Sulfated Ash: less than 1.0%

This is the only engine oil recommended for Detroit
Diesel two—cycle engines. Lubricants meeting these criteria
have provided maximum engine lifz: when used in
conjunction with recommended oil drain and filter
maintenance schedules. '

A more detailed description of each of these selection
criteria may be found in a further section of this publication.
Certain engine operatmg conditions may require exceptions
to this recommendation. They are as follows:

I. For continuous high temperature operation (over
100°F ambient or 200°F Coolant Out) the use of an
SAE grade 50 lubricant in all series two—cycle DDC
engines is recommended.

2. At ambient temperatures below freezing where
starting aids are not available or at- very cold
temperatures (0 to —25°F), the use of multiviscosity
grade 15W—40 or monograde SAE 30 lubricants will
improve startability. Exception: Do not use these
lubricants in two—cycle marine engines or DDC series
149 engines under any circumstances,

3. The API category CD-1I is relatively new and may not
be fully in use at the time of this publication. API
category CD may be used provided the recommended
military specification is satisfied. Qils with  API
designation CE are not recommended in DDC
two—cycle engines unless accompanied by CD-II.

4. When the use of high sulfur fuel is unavoidable,
lubricants with a Total Base Number exceeding 10 are
recommended. Such a lubricant may have a Sulfated
Ash content above 1.0% mass. High sulfur fuels
require modification to oil drain intervals. For further
information refer to that section of this publication.

© Copyright 1990 Detroit Diesel Corporation
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13.3 Lubricating Qil

DETROIT DIESEL 53

FOUR-CYCLE ENGINES -
Detroit Diesel Series 60 and 8.2L

LUBRICANT RECOMMENDATION
API Symbol

This is the only engine oil recommended for Detroit
Diesel Series 60 and 8.2L engines. Lubricants meeting these
criteria have provided maximum engine life when used in
conjunction with recommended oil drain and filter
maintenance schedules.

SAE Viscosity Grade: 15W-40
AP! Classification: CE
Military Spec.: Mil-L-2104D

When the use of high sulfur fuel is unavoidable,
lubricants with a TBN exceeding 10 are recommended. High
sulfur fuels require modification to oil drain intervals. For
further information refer to that section of this publication.

LUBRICATING OIL
SELECTION CRITERIA

SAE VISCOSITY GRADE

Viscosity is a measure of an oil’s ability to flow at
various temperatures. The SAE Viscosity Grade system is
defined in SAE Standard J300 which designates a viscosity
range with a grade number. Lubricants with two grade
numbers separated by a “W" are classified as multigrade,
while those with a single number are monograde. The higher
the number the hlgher the wscomty

API| SERVICE CLASSIFICATION

The American Petroleum Institute has established a
means of classifying lubricant performance suitable for
different types of engines and types of service. The higher
performance or quality AP classifications for diesel engines
include CD, CE (for four—cycle diesel engines) and CD-II
(for two—cycle diesel engines). Detroit Diesel does not
recommend the use of the older and lower performance
classﬁcatxons such as CC, CB and CA.

Muliiple AP Service Class:ﬁcatlons such as “API
SERVICE CD, CE” or “API SERVICE CE/CD-II" are
frequently listed. Additional classifications not listed here
may also be included. It is important that the DDC
recommended classification be among those listed.

APl SYMBOL

~ Lubricant marketers have adopted a uniform method
of displaying the SAE viscosity grade and API service
classification information on product containers and in
product literature. The three segment “donut” contains the
SAE grade number in the center, and the API service in the
'top segment. The Jower segment is used to designate energy
conserving status for gasolme engine use and has no
significance for diesel eugme use.

MILITARY SPECIFICATION

US. Military speclﬁcatlons are another means of
classifying the performance of lubricants. As with the API
system, lubricants must meet performance criteria before
approval is given. The essential difference, however, is that
lubricants meeting military specifications, particularly those
possessing Qualified Products Listing (QPL) Numbers, have
been reviewed by a commitiee  consisting of engine
manufacturers, including Detroit Diesel.

Military Speciﬁcation Mil-L-2104D represents. the

current specification for heavy—duty diese! engines and the
only one recommended by Detroit Diesel Corporatlon

SULFATED ASH AND TOTAL BASE NUMBER

This is a lubricant ptoperty obtained by a laboratory '

test (ASTM D874) to determine potential for the formation
of metallic ash. The ash residue is related to the oil's additive
composition and is significant in predicting lubricants which
may cause valve distress under certain operating conditions.

Sulfated ash is related to Total Base Number (TBN) alsoa
laboratory test (ASTM D2896) which measures an oil’s

ability to neutralize acids. As TBN increases, sulfated ash
also increases to where lubricants with TBNs above 10 will
likely have sulfated ash contents above 1,0% mass.

Total Base Number is 1mportant to deposu control in
four—cycle diesel engines and to neutralize the effects of high
sulfur fuel in all diesel engines. In general, Detroit Diesel
recommends lubricants with sulfated ash contents below
1.0% mass and TBNs between 7 and 10 for all Series engines
operating on low sulfur fuel.

UNWERSAL OILS

Universal oils are designed for use in both gasolme and
diesel engines and provide an operational convenience in
mixed fuel engine fleets. These products are identified with
combination API category designations such as SF/CD-or
SG/CE. Although such prodicts can be used in Detroit
Diesel engines (providexd they satisfy all DDC requirements),
their use is not as desirable as lubricants formulated
specifically for diesel engines, and bearing only the API
CD-1I1 or CE designations.
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- SYNTHETIC OiLS

Synthetic oils may be used in Detroit Diesel engines
provided they meet the viscosity, performance classification
and chemical recommendations listed for non-synthetic
lubricants. Product information about synthetic oils should
be reviewed carefully since these lubricants are often claimed
to be of monograde viscosity. Their use does not permit
extension of recommended oil drain intervals.

MARINE LUBRICANTS, RAILROAD DIESEL
LUBRICANTS :

-The petroleum industry markets specialty lubricants
for use in diesel engines designed specifically for marine
propulsion or railroad locomotive use. These lubricants take
into consideration the unique environments and operational
characteristics of this type of duty, and consequently, they
are formulated quite differently from the types of lubricants
recommended by Detroit Diesel. Although in some cases
they may be suitable in Detroit Diesel engines, they should
not be used without specific consultation with your Detroit
Diesel distributor or regional office and the lubricant
supplier.

USE OF SUPPLEMENTAL ADDITIVES

Lubricants  meeting the  Detroit  Diesel
recommendations outlined in this publication already
contain a balanced additive treatment. The use of
- supplemental additives, such as break-in oils, top oils,
graphitizers, and friction-reducing compounds, is generally
unnecessary and can even be harmful. Never use a lubricant
supplement to “fix” a mechanical problem, and be cautious
of products purporting to prevent one. The best approach is
to follow DDC’s lubricant recommendanons

EVIDENCE OF SATISFACTORY LUBRICANT
PERFORMANCE

These recommendations are intended to provide a
guideline for lubricating oil selection based on favorable

service history in typical applications of Detroit Diesel
engines. Specific situations may warrant consideration of 2
lubricant that does not fit these guidelines. Such a lubricant
may perform satisfactorily in certain carcumstances, and be
inappropriate for others.

For such products, evidence of satisfactory
performance should be obtained from the oil sapplier on the.
specific lube oil blend being considered and compared with
the performance of a DDC recommended lubricant as
reference. Comparative performance evidence would
include stationary engine tests and field testing in a similar
application and severity. .

The type of field test used by the oil supplier depends
on the series engine in which the candidate oil will be used
and the service application. The candidate test oil engines
should all operate for the mileage/hours indicated in the
table below. Any serious mechanical problems should be
recorded. At the conclusion of the test, the engines should be
disassembled and quanntatlvely compared with reference oil
engines for:

_— - Ring conditions (broken, stuck and wear)
— Cylinder liner and- piston skirt scuffing
— Exhaust valve face and seat deposits and distress
- Piston pin‘and slipper bushing wear * - '
— Piston ring land deposits
- Overall valve train and bearmg wear

Several statlonary engme tests have been designed by
and utilized by Detroit Diesel for evaluatlon of lubricants.
These tests include:

100 Hour Series 92 Accelerated Engine Test

-~ evaluates liners, rings and slipper bushings

Series 71 Valve Guttering Test

— evaluates effects of high ash on valve distress
100 Hour Series 60 Truck Cycle Test

— evaluates deposit and ring sticking
240 Hour 6V53T Endurance Test (FTM 355)

— evaluates liner and ring wear (used for CD-II)

'LUBRICATING OIL FIELD TESTING GUIDELINES

NO. ENGINES NO. ENGINES
ENGINE SERVICE TEST ON CANDIDATE ON REFERENCE
SERIES APPLICATION DURATION TEST OIL BASELINE OIL
53 Pickup & 50,000 5 5
Delivery Miles
60, 71, Highway 200,000 5 5
92 Truck, GVW Miles ‘
78,000 Ibs
149 Off-Road 10,000 3 3
120 Ton Hours
Rear Dump
© Copyright 1990 Detroit Diesel Corperation May, 1990 SEC. 13.3 Page 3
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Although stationary engine testing provides important
lubricant performance evaluation, it should be considered
secondary to a properly conducted field test evaluation.

Upon completion of the field and stationary testing of
products which meet or exceed the performance of

lubricants recommended in this publication, Detroit Diesel
will issue a written approval for their use in the application
field tested. Such approval will be limited to the specific
formulation (identical basestock and additive treatment) n
which the testing was conducted.

OIL CHANGE INTERVALS

During use, engine lubricating oil undergoes
deterioration from combustion by-products and
contamination. For this reason, regular cil drain intervals
are necessary, These intervals however, may vary in length
depending upon engine operation, fuel quality, and lubricant
quality. The oil drain interval may be established on
recommendations of a Detroit Diesel Oil Analysis Program
until the most practical oil change interval has been
determined. Under no circumstances, however, should the
drain intervals in the chart be exceeded. Refer to the “Used
Lubricating Oil Analysis” section of this publication for
more information. All engine oil filters should be changed
when the lube oil is changed.

MAXIMUM RECOMMENDED
OIL DRAIN INTERVALS
{Normal Operation)

OIL

SERVICE APPLICATION ENGINE SERIES DRAIN INTERVAL

Highway Truck 80,71 & 92 20,000 Miles (32,000 kM)

exhibit a sulfated ash above 1.0%. The proper oil drain |

interval must be determined by oil analysis when operating
on high suifur fuel. A reduction in TBN (D 2896) to one third
of the initial value provides a general drain interval
guideline.

MAXIMUM RECOMMENDED
OIL DRAIN INTERVALS

FUEL SULFUR 0.5% TO 1.0% .
Use a lubricant with TBN (ASTM D 2896) 10 to 30

SOiL DRAIN INTERVAL
ENGINE SERIES 10—1_9 TBN 20-30 TBN

SERVICE APPLICATION
Highway Truck 80.71&92 15,000 Mi. 20,000 ML
. {24,000 kM) (32,000 kM}
City Transit Coaches 53, 71 & 92 4,000 Mi. 8,000 Mi.
(6,400 kM} (9,600 kM)
Pick-up & Delivery 53,71 &892 8,000 Mi. 12,000 Mi.
Stop & Go, Short Trip {12,500 kM) (20,000 kM)
8.2L 4,000 Mi. 6,000 Mi.
(6,400 kM} (9,600 kM)
industrial, Agricultural 148NA 300 Hrs. 500 Hrs.
and Marine 1497 200 Hrs. 300 Hrs.
. {or 1 Yr. Maximum)
53,60, 71, 100 Hrs, 1650 Hrs.
92 &8.2L
Stationary Units .
Full Time 53,71, 982 300 Hrs, 500 Hrs.
& 149 {or * Mo, Maximum)
Standby 53,71,82, 100Hrs. 15O Hrs.
149 & 8.2L

{or 1 Yr. Maximum) -

MAXIMUM RECOMMENDED
OIL DRAIN INTERVALS

FUEL SULFUR ABOVE 1.0%

City Transit Coaches 53, 71892 6,000 Miles (8,600 kM) Use a lubricant with TBN (ASTM 02896) 10 to 30
Pick-up & Dalivery, §3,71,92 12,000 Miles (19,000 kM)
Stop & Go, Short Trip 8.24 6.000 Miies (9,600 kM) _OiL DRAIN INTERVAL
SERVICE APPLICATION ENGINE SERIES 10-19 TBN 20-30 TBN
Industrial: Agriculturat 149NA 500 Hrs. or 1 Yr.
and Marine (1aeT 300 Hrs. or 1 Yr. Highway Truck 60,71882 7,500 Mi. 15,000 Mi.
53,60, 71, 150 Hrs. ' ' (12,000 kM) {24,000 kM)
92 & 8.2L . . , .
City Transit Coaches 53, 71 & 92 2,000 Mi. 4,000 Mi.
Stationary Units _ {3,000 kM} (6,400 kM)
Full Time AR 500 Hrs. or 1 Mo. Pick-up & Dativery 53,7192 4000Mi. 8,000 Mi.
‘ Stop & Go, Short Trip {6,500 kM) (12,500 kM)
Standby 15292'8922L 150 Hrs. or 1 Yr. 8.2L 2.000 Mi. 4,000 Mi.
) _ (3.000 kM) (8,400 kM)
Industrial, Agricultural 149NA 150 Hrs. = 300 Hrs.
0“_ CHANGE 'NTERVALS WHEN and Marine 149T 100 Hrs. 200 Hrs.
{or 8 Mos. Maximum)
USING HIGH SULFUR FUEL Sapa o 100Hm
928821
3 5 Stationary Units 7
When the continuous use of high sulfur fuel (greater Full Time §3,71,92  150Hrs. 300 Hrs.
than 0.5%) is unavoidable, lubricant selection and oil drain : & 149
interval must be modified. A lubricant with a Total
. Standby 53,71,982, 50 Hrs. 100 Hrs.
Base Number (TBN per ASTM D 2896) above 10 is 149 & B8.2L  (or 6 Mos. Maximum)
recommended. It is likely that such a lubricant will also
Page 4 May, 1980 ® Copyright 1990 Detroit Diesel Corporation
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USED LUBRICATING OIL ANALYSIS

~-‘A-used lubricating 011 analysis program such as the
Detroit Diesel Oil Analysis Program is recommended for the
monitoring of crankcase oil in all engines.” Since an oil
analysis indicates the condition of the engine, not the
lubricating oil, it should not be used to extend oil drain
intervals. The oil should be changed immediately if any
contamination is present in concentrations exceeding the
warning limits shown in the table. It should not however, be
conclided that the engine is worn out based on 2 single
measurement that exceeds the warning level. Imminent
engine ‘wearout can only’ be determined through a
continuous oil analysis program wherein the change in data
or deviation from baseline data can be used to mterpret
condition of engine parts.

Characteristics relating to luﬁﬁcéting oil dilution
should trigger corrective action to identify and fix the

source(s)

Confirmation of the need for engine overhaul should
be based:on operational data (increasing oil consumption
and : crankcase * pressure, ‘for example) and physnca]
mspectxon of parts

USED LUBRICATING OIL ANALYSIS
WARNING LIMITS

These values indicate the need for an immediate oil
change, but do not necessarily indicate internal engme
problems reqmrmg engme teardown

WARNING LIMITS

. Four
ASTM Two Cycle Cyclo
Designation| 63,71,92 [ 149 | 60,8.2
Pentane Insolubles - ‘ - '
Mass % Max. D893 1.0 1.0 1.0
(:-.arbo_ri '(Sootj D . .
Content, TGA E 1131 0.8 1.6
Mass % Max.
Viscosity at D445 &
. 40°c St D 2161
% Max. increase o 40.0 40.0 40.0
% Max. Dacroase 15.0 15.0 156.0
Total Base Number
(TBN) Min::| D 664 1.0 10 1.0
Min. D 2886 2.0 2.0 20
Water Coﬁﬁnt .
{dilution) B
Vol. % Max. D 85 0.30 0.30 0.30
Flash Point "C
Reduction Max. D _92 40.0 40.0 40.0
Fuel Dilution )

Vol. % Max. . 2.5 1.0 25
Glyzol Dilution D 2982 ' ' .
PPM Max. 1000 1000 1000
Iron Content : Mp_

PPM Fo Max. we 180 36 |g2-250
Copper Content : _§_9__=_20_
PPM Cu Max. .- 25 25 | g2-30

Soditum Content

PPM Na Over :
Baseline Max. b B0 50 BO
Boron Content

PPM B Over .

Baseline Max. bt 20 20 20

* No ASTM Dasignation
** Elemental Analysis are conducted using sithar emission or

atomic absorption spectroscopy.

Neithar method has an ASTM designation.

© Copyright 1990 Detroit Diesel Corporation
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FUEL OIL

QUALITY AND SELECTION

‘The quality of fuel used is a very important factor in
obtammg satisfactory engine performance, long engme life,
and acceptable exhaust emission levels. DDC engines are
designed to operate on most diesel fuels marketed today. In
general, fuels meeting the properties of ASTM Designation
D 975 (grades 1-D and 2-D) have provided satisfactory
performance. The ASTM D 975 specification however does
not in itself adequately define the fuel characteristics
necessary for assurance of fuel quality. The properties listed
in the Fuel Oil Selection Chart have provided optimum
engine performance,

FUEL OIL SELECTION CHART

General Fuel ASTM No. 1 No. 2*
Classification Tost ASTM 1-D ASTM 2-D
Gravity, "API # D 287 40-44 3337
Flash Point . S
Min. °F ('C) D93 100 {38) . 126 (52)
Viscosity,
Kinematic . - . .
cST @ 100°F (40°C) D 445 1.3-'_2.4 1.8-4.1
Cloud Point °F # D2500 | See Note 1 See Note 1
Suffur Content -
wi%, Max. D 129 0.5 0.5
Carbon Residue E
on 10%, wt%, Max. D624 0.15 0.35
Accelerated Stability
Total Insclubles
mg/ 100 ml, Max_ 3 D 2274 1.5 1.5
Ash, wtd, Max. D482 0.01 0.01
Cetane Number, Min. { D613 45 45
Distillation D86
Temperature, °F (°C) .
IBP, Typical # 350(177) 375(191)
10% Typical # 385 {186} 430 (221)
60% Typical 3 425 (218) 510 {2586)
0% + 500 {260) Max.| 625 (329) Max.
End Point # 550 {288} Max.| 675 (357) Max.
Water & Sediment
%, Max. D 1796 0.05 0.05

# Not specified in ASTM D 975
+ Ditfers from ASTM D 876
* No. 1 diesel fuel is recommendad for use in city coach engine
models. No. 2 diesel fuel may be used in city coach engine modals
which have bean certified to pass Federal and California

amission standards.

Note 1: The cloud point should be 10°F (6°C} beiow the lowast ax-
pected fuel temperature to prevent clogging of fual filters by

wiax crystals,

Note 2: When prolonged idling periods or coid weather conditions
below 32°F (O°C}) are encountered, the use of 1-D fuel is
recommanded. Number 1-D fusls should aiso be considered
whaen operating continuously at altitudes above 5000 ft.

FUEL OIL SELECTION CRITERIA

DISTILLATION

. The boxlmg range is a very important property in
consideration of diesel fuel quality, The determination of
boiling range is made using ASTM Test Method D.86. Many
specifications contain a partial listing of the distillation
results, ie., Distillation Temperature At 90% Recovered.
Many diesel fuels are blended products which may contain
constituents with boiling ranges much different than the
ma_]onty of the fuel composition. The full boiling range as
shown in the Fuel Oil Selection Chart should be used for
proper selection.

FINAL BOILING POINT

Fuel can be burned in an engine only after it has been
vaporized. The temperature at which fuel is completely
vaporized is described as the End point Temperature in
ASTM D 86 Distillation Test Method. This temperature
must be low enough to permit complete . vaporization at
combustion . chamber temperatures. The . combustion
chamber temperature depends on ambient- temperature;
engine speed and load. Poor vaporization is more apt to
occur during severe cold weather, prolonged idling, and/or
light load operation. Therefore engines operating under
these conditions should utilize fuels with lower dastlllatlon
end point temperatures.

COMPLETELY DISTILLED FLUID

Fuel selected should be. oompletely distilled matenal.
That is, the fuel should exhibit no less than 98% recovery
when subjected to the ASTM D 86 Distillation Test Method.

CETANE NUMBER

Cetane Number is mistakenly used to indicate fuel
quality. However, Cetane Number is most useful in
predicting engine startup. A high Cetane Number should not
be considered alone when evaluating fuel quality, Other
properties such as end point distillation temperature and
carbon residue shouid also be considered. Calculated Cetane
Index is sometimes reported instead of Cetane Number.
Cetane Index is an empirical property determined through
the use of a mathematical equation whereas Cetane Number
is determined through an engine test.

FUEL STABILITY

Diesel Fuel oxidizes in the presence of air and water,
particularly if the fuel contains cracked products which are
relatively unstable. The oxidation of fuel can result in the
formation of undesirable gums and sediment. Such
undesirable products can cause filter plugging, combustion
chamber deposit formation and gumming or lacquering of
injection system components with recultant sticking or wear.

Page 6
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ASTM Test Method D 2274 measures. diesel fuel oxidative:
stability. Although the results of the test may vary with
actual field storage, it does measure characteristics which
will effect fuel storage stability for periods up to 12 months.

FUEL SULFUR CONTENT

The sulfur content of the.fuel should bé as'low.as
possible to avoid premature wear and excessive deposit
formation. Fuel containing no more than 0.5% sulfur are
recommended. If the use of fuels with sulfur contents above
0.5% are unavoidable, lube oil drain intervals and lubricant
selection need to 'be changed. Detroit Diesel recommenids
that the Total Base Number (TBN D 2896) of the lubricant
be monitored and the oil drain interval be reduced. - -

FUEL OPERATING TEMPERATURE AND
VISCOSITY

Since Diesel Fuel provides cooling of the injection

system, the temperature of the fuel may vary considerably
due to the ambient temperature, engme operatmg

temperature, and the amount of fuel remaining in the tank."

As fuel temperature increases, the fuel viscosity and theifore
the lubrication capabﬂmw of the fuel diminish. Maintaining
proper fuel temperatures in combination with selection of
fuels with the viscosity ranges shown in the Fuel Oil
Selection. Chart - will _assure proper injection system
functioning.

DIESEL FUEL STORAGE

Fuel oil should be clean and free of contamination. .

Storage tanks and stored fuel should be inspected regularly
for dirt, water, and sludge; and cleaned if contaminated.

Diesel fuel tanks can be made of aluminum, monel stainless

steel, black iron, welded steel or reinforced (non—reactwe)
plastic.

NOTICE Galvamzed steel or sheet meta.l
tanks and galvamzed pipes or fittings should
never be used in any diesel fuel storage, delivery
or fuel system "The fuel oil will react chemically
with ‘the zinc coatmg. forming a compound

- which can clog the ﬁlters and can cause engine
damagc
FUEL ADDITIVES
Detroit Diesel engines operate satisfactorily on a wide
range of diesel fuels without the addition of supplemental

- additives. Such ‘additives increase operating costs without
- providing benefit.

Fuel additives speclfically NOT recommended
include:

- Uséd LubricatingOil
— Gasoline

Detroit Diesel does NOT recommend the use of
drained lubricating oil or gasoline in diesel fuel. Furthermore
Detroit Diesel Corporation will not be responsible for any
detrimental effects which it determines resulted form this
practice.

Some fuel add:tlvm provide temporary benefits but do
not replace good fuel handling practices. Such additives are
helpful when water contamination is suspected:

— Isopropyl Alcohol—1 pint per 125 gallons of
fuel for winter freeze up protection.

— -Biocide—For treatment of microbe growth or
black  “slime”. Follow manufacturers’
. mstructmns for treatment.

Other fuel addmves are of questionable benefit. These

- include a variety of mdependently marketed products which

claim to be:
- Cetane Improvers
- Combustlon Improvers
-~ Cold Weather Flow Improvers

These - products should be accompanied with
performance data supporting their merit. It is not the policy
of Detroit Diesel Corporanon to approve or endorse such
products.

{© Copyright 1990 Detroit Diese! Corporation
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Filters make up an integral part of fuel and lubricating
oil systems. Proper filter selection and maintenence are

FILTER RECOMMENDATIONS

important to satisfactory engine operation and service life.

FUEL FILTER RECOMMENDATION

Regular Service

Fslters should be utilized for maintaining a clean system, not
for cleaning up a contaminated system.

'-:-',Ilt:; l:;‘:;:g :::i: Manufacturer _Filter No,
Primary 30 — AC Spark Plug T552 )
) Div. GM T6553
T541
T632
7915
T936 -
, 1968
Secondary 12 _ AC Spark Plug TP509
: ' ‘ Div. GM _TP540X
_ TP624
_ TP916
TP928
TP959
FUEL FiLTER RECOMMENDATION
' Severe Duty Servnca
Filte Micro Beta o ' .
Typer R;‘t:in: R:tio Manufacturer Filter No.
Primary - — Racor B32002
Secondary 3 200 Pall Corp. . Head
L ‘ HH7400A12UPRBP
' Element
HC74OOSUP—4H
Secondary 5 _ AC Spark Plug TP916L
(Alternate) TP928L
TPOGSL
LUBRICATING OIL FILTER RECOMMENDATION
Series 53
Filter Micron Beta .
Type Rating Ratio Manufacturer Filter No.
Full Flow 12 76 AC Spark Plug PF911L
Div. GM P/N 25013192
Page 8 - May; 1990 © Copyright 1990 Detroit Diese! Corporation
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COOLANT SPECIFICATIONS

COOLANT REQUIREMENTS

The coolant provides a medium for heat transfer and
controls the internal temperature of the engine during
operation. In an engine having proper coolant flow, the heat
of combustion is conveyed through the cylinder walls and the
cylinder head into the coolant. Without adequate coolant,
normal heat transfer cannot take place within the engine,
and engine temperature rapldly rises. In general, water
containing various materials in solution is used for this
purpose. :

The water/ethylene glycol/inhibitor coolant mixture
used in Detroit Diesel engines must meet the following basic
requirements:

@ Provide for adequaie heat transfer.

@ Provide a corrosion—resistant environment within the
cooling system

® Prevent formatmn of scalc or sludge deposits in the
coolmg systemn. '

e Be compatible with coolmg ‘system hose and seal
matena}s '

.. Prowde adequate freeze and boil-over protection.

WATER

Water, whether of drinking quality or not, can produce
a corrosive environment. in the .cooling system, and the
mineral content may permit scale deposits to form on
internal cooling system surfaces. Therefore, inhibitors must
be added to control corrosmn and scale depos:ts

Chlondes, sulfates, magneslum, and calcium are
among the materials which make up dissolved solids and
may cause scale deposits, sludge deposits, corrosion, or a
combination of these. Chlorides and/or sulfates tend to
accelerate  corrosion, while hardness (perceniage of
magnesium - and calcium - salts- broadly classified as
carbonates) causes deposits of scale. Water within the limits
specified in Table A-1 is satisfactory as an engine coolant
when properly inhibited. The procedure for evaluating water
intended for usein a coolant solution is shown in Table A-2.
Use of distilled water is ideal. ' S

- .- PARTS PER GRAINS PER
MILLION GALLON
Chlorides (Maximum) 40 25
Suifates (Maximum) 100 58
Total Dissolved Solids {Maximum) 340 20
Total Hardness {(Maximum} : 170 . 10
TABLE A-1 -

Determine The Concentrations
of Chlorides, Sulfates, And
Total Dissolved Solids
In The Water

]
i . ]
Chlorides Under 40.ppm Chiorides Over 40 ppm

And Or ‘
Sulfates Under 100 ppm Sulfates Over 100 ppm
And or -

Total Dissolved Solids Total Dissolved Solids
Under 340 ppm Over 340 ppm

] ]

Determine Total Distill, De-mineralize.
Hardness Of The Water Or De-ionize The Water

| 1
| ] Water Suitable For
Use in Coolant
Total Hardness| }Tota! Hardness

Under 170 ppmf | Over 170 ppm ]
] Plus Inhibitors

Soften . '

The Water

]

I

Water Suitable For
Usé In Coolant

Plus Inhibitors

'TABLE A-2

ANTIFREEZE

Use an ethylene glycol antifreeze that meets the GM
6038-M formulation, which limits  silicate to 0.15%
maximum, or an equivalent formulation meeting the 0.15%
maximum silicate and GM _1899-M perfomance
requirements. Ethylene glycol—base antifreeze mectmg

is also aoceptable for use in
Detroit Diesel engines.

A 50% antifreeze solution is normally used as a
factory fill. Concentrations over 67% are not recommended
because of poor heat -transfer capability, adverse freeze
protection and possible silicate drop—out. Concentratlons
below 30% offer httle freeze, bml—over or corrosu)n
protection. - - : . .

Although most antifreezes contain inhibitor packnges,
all DDC and Perkins engines (except Perkins 500 Serles)
require supplemental inhibitors be added to the cooling
system after an intial fill and maintained at proper proteetiun
level. ‘

© Copyright 1990 Detroit Diesel Corporation
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COOLANT FREEZING AND BOILING TEMPERATURES
VS. ANTIFREEZE CONCENTRATION (SEA LEVEL)
320 d ; 160
300 - 149
280 AI 138
260 £ 127

. .. ‘P
240
’.'?"— 116
220 — o =t -t 104
200 T 93
T ] ’ T
E 180 82 £
N 160 n
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.
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-100 L i-7
0 10 20 30 40 50 80 70 60 90 100
ANTIFREEZE conquTnAnon (% BY VOLUME)

Antifreeze soiﬁﬁdh should be used year-round to
provide freeze and boil-over protection as well as a stable
envxronment for seals and hoses

Only non-chromate uﬂnbltors should be used with
antifreeze solutions.

*Coolant concentrate must be checked periodically at
each oil' change (600 hours or 20,000 miles maximum).
Adjust concentration, 1f not at the proper protection level.

Pre-mix antlfreeze/water makeup solution at the
proper concentration before adding to the cooling system.
This should prevent over“ or under—coolant concentration
problems

. . Methyl alcohol-based antlfreeze is not recnmmended
for mse in DDC engines because of its effect on the

non-metailic components of the cooling system and its low
boiling point. Methoxy propanol—based antifreeze is also not
recommended for DDC engines because it is not compatible
with fluoroelastomer seals found in the cooling system,

A cooling system properly maintained and protected
with supplemental inhibitors can be operated up o two
years, 200,000 miles, or 6000 hours, whichever comes first.
At this interval the antifreeze must be drained, discarded in
an appropriate manner, and the cooling system thoroughly
cleaned. Inspect all components that make up the cooling
system and make necessary repairs at this time. Refill the
cooling system with a recommended ethylene glycol-base
antifreeze and water solution in the required concentration
(see graph). Add required inhibitors. After filling, run engine
until thermostat(s) open and top off to recommended full
level. Reinstall fill/pressure cap.

INHIBITOR

The importance of a properly inhibited coolant cannot
be overemphasized. A coolant which has insufficient
inhibitors, the wrong inhibitors, or no inhibitors at all invites
the formation of rust, scale, sludge and mineral deposits
within the cooling system. These deposits can cause water
pump seal wear and coat the walls of the cylinder. block,
liners, and coolant passages. Heat transfer rate is reduced as
the deposits build up. An engine affected in this manner can
cause an overheating condition, resulting in liner scuffing,
scoring, piston seizure and cylinder head cracking. This may
occur quickly or over a long period of time, depending on the
location and amount of depos;ts

An 1mpr0per1y inhibited coolant can become corrosive
enough to “eat away” coolant passages and seal ring grooves
and cause coolant leaks to develop. If the coolant leak is
internal and accumulates.on top of a piston, a hydrostatic
look can occur. This can result in a bent connecting rod.

Insufficiently inhibited coolant can also contribute to
cavitation erosion. Cavitation erosion is caused by the
collapse of babbles (vapor pockets) against the surfaces of
various engine coolant passages. The collapsing bubble
forms a pin point of very high pressure. Over a period of time
these collapsing bubbles can wear (erode) away internal
engine surfaces. Components such as fresh water pump
impellers, cylinder liners, and blocks -are. especially
susceptible to cavitation erosion. In extreme cases their
surfaces can become so deeply pitted that they appear to be
spongy, and holes can develop completely through them.

INHIBITOR SYSTEMS

An inhibitor system is a combination of chemical
componds which provide corrosion protection, pH control,
water—softening ability and cavitation suppresion. These
systems are available in various forms, such as coolant filter
elements, liquid and dry inhibitor additive packages, and as
integral parts of antifreeze.

Page 10
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A corrosion inhibitor is a water—soluble chemical
compound which protects the metallic surfaces of the
cooling system against corrosive attack. Some of the more
commonly used corrosive inhibitors are borates, nitrites,
nitrates, chromates and soluble oil. :

Chrbmates and soluble oils' are not recommended as
corrosion inhibitors for DDC engines.

e pH control chemicals are used to mamtam an
acid—free solution.

- @ Water—softening chemicals deter formation of mineral
deposits. _
® Cavitation suppression chemicals minimize the

‘fomation of vapor pockets, preventing erosion’ of
cooling system surfaces.

It is imperative that a supplemental inhibitor be added
to the coolant on all DDC and Perkins engines after an initial
fill and maintained at proper protection level,

NON-CHROMATES

Non—chromate inhibitor (borates, nitites, nitrates,
etc.) systems are recommended for use with DDC engines,
These systems can be used with either water or
water—-and—antifreeze solutions and provide corrosion
protection, pH control, and water softening. Most
non—chromate inhibitor systems offer the additional
advantage of a simple on-site test to determine protection
level. Since they are added directly 'to the coolint, no
additional hardware or plumbing is required.

A]l inhibitors become depleted through normal

opération, and additional inhibitor must be added to the

coolant as required to maintain original strength levels.

NOTICE: Overinhibiting antifreeze solutions
can cause silicate dropout. Always follow the
manufacturer’s recommendations on usage and
handling. g

SOLUBLE OIL

Soluble oils are not recommended for use in DDC
engine cooling systems. A small amount of oil concentration
has an adverse affect on heat transfer capabilities. For
example, a 1.25% concentration of soluble oil in the cooling
sytem increases fire deck temperature 6%, while a 2.50%
concentration raises fire deck temperature 15%.

CHROMATES

“Chromate inhibitors are not recommended for use in
DDC engine cooling systems, Chromiuom hydroxide,
commonly called “green slime”, can result from the use of
chromate inhibitors with antifreeze. This material deposits
on the cooling system passages, reducing the heat transfer

rate and causing engine overheating. Cooling systems
{engine included) operated with chromate-inhibited ¢coolant
must be chemically cleaned and flushed with plain water
prior to refilling with a recommended coolant mixture. A
commercial heavy—duty descaler should be used in
accordance with the manufacture’s recommendation for this

purpose. _
COOLANT FILTER ELEMENT

Replaceable elements are available with various
chemical inhibitor systems: There are two types of filters
containing supplemental coolant additives (SCA’s). Oneisa
pre—charge which must be used at the time of initial cooling
system fill. The second is a maintenance filter which is used.
at each service interval. Compatibility of the element with
other ingredients of the coolant solution cannot always be
taken for granted.

Problems have devcloped with coolant filters using
magnesium lower support plates. The coolant solution
attacks the plate, allowing dissolved magnfmum ‘to be
deposned in the hottest zones of the engine where heat
transfer is most critical. The wse of an aluminum.or zinc
support plate is recommended to prevent these deposits.

High chloride coolants have a detrimental effect on the
water——softening capabilities of systems using lon—exchange
resins. Accumulations of calcium and magnesium ions
removed from the coolant and held captive by the zeolite
resin can be released into the coolant by the regenerative
process caused by high chloride—content solutions.

' Change “coolant - filters” at regular intervals per
manufacturer’s recommendation.

INHIBITOR TESTING PROCEDURES

Test kits and test strips are commercially available to
check engine coolant for inhibitor strength. Coolants should
be tested at each oil change (600 hours or 20,000 miles
maximum) to ensure that the inhibitor levels are maintained
within the following ranges for two commonly available
inhibitor systems: .

SUPPLEMENTAL COOLANT ADDITIVE
VALUES WITH GM 6038—M/ASTM
D-3308 ANTIFREEZE

Nltrate/ Phosphate/
Borate Molybdate
System System

© Min, Max. Min. Max.
PPM PPM . PPM . PPM
Boron (B) 1000 1500 600 900
Nitite (NC,) 800 2400 300 © 800
Nitrates (NO,} 1000 2000 800 1800
Silica (S,) 100 500 100 500
Phospharous (P} 300 500 800 1200
Molybdenum (Mo} — —_ 200 400
pH 85 10.5 8.5 10.6

© Copyright 1990 Detroit Diesel Corporation

May, 1990

SEC. 13.3 Page 11




13.3 Coolant Specifications

DETROIT DIESEL 53

. .Do not use one manufacturer’s test to measure the
jnhibitor stremgth of another manufacturer’s product.
Always follow the manufacturer’s reeommended test
procedures, - .

SILICATE DROPOUT

Excessive amounts of chemicals in the engine coolant
can cause silicate dropout, which ¢reates a gel-type deposit
that reduces heat transfer and coolant flow.

“The gel takes the color of the coolant in the wet state,
but appears as a white powdery deposit when dry. Although
silica gel is non—abrasive, it can pick up solid particles in the
coolant and become gritty, causing excessive wear of water
pump seals and other cooling system components. The wet
gel can be removed by non-acid (alkali) type heavy-duty
cleaners, while the dried silicate requires engine disassembly
and caustic solution or mechanical cleamng of individual
components,

The total amount of chcm1ca]s in the ¢oolant can be
controlled to desirable levels by using GM 6038-M
formulation antifreeze at the needed freeze protection
concentration, adding  inhibitors according to
manufacturer’s recommendations and water that meets
DDC requirements. : . .

) _NOTICE Failure to use and maintain
antlfreeze/water and inhibitor coolant mixture

at sufficient concentration levels can result in
damage to the cooling system and its related
components. Conversely, overconcentration of
antifreeze and/or inhibitor can result in poor
heat transfer, leading to engine overheat, silicate
dropout, or both. Always maintain
concentrations at recommended levels.

GENERAL COOLING SYSTEM
RECOMMENDATIONS

Always maintain cooling system at the proper coolant
level — Check daily. A low coolant level may cause aeration
of the coolant. Air bubbles in the coolant can “insulate” the
cylinder walls, _preventing adequate heat transfer.
Abnormally low coolant level can cause the water pump to
become “air-bound”, resulting in no coolant flow. Aerated
coolant or an “air-bound” water pump can be catastrophlc
to engine life.

Overfilling a oooling syStem can result in unnecessary
loss of cooolant and, in some rare cases, engine overcooling,
especially during cold weather operation. '

‘The cooling system must be pressurized to prevent
localized boiling of the coolant. The system must be kept
clean and leak—free. The fill cap or pressure relief valve must
always be installed and checked periodically for proper
operation.

Summary of Coolant Recommendatmns

1. Always use recommended antifreeze, inhibitor and
water at proper-concentration levels. '

2. Use only ethylene glycol antifreeze meeting the GM
-, 6038-M- or ASTM D :3306 formulation or an
equivalent antifreeze with a 0.15% maximum silicate
content meeting. GM -~ 1899-M  performance
specifications. o

3. Use an antifreeze solution year-round for freeze and
boil-over- protection. Seascnal changing of coolant
from an antifreeze solution to an mhlbltor/water
solution is not recommended.

4, Pre-mix antifreeze makeup solutions at the proper
.- ‘congcentration before addmg to the cooling system.

5. Maintain the prescnbed inhibitor strength levels as

- required. Test at each oil change interval and add

* inhibitor as needed. Do not use one manufacturer’s

test kits to measure the inhibitor strength of another
manufacturer’s product.

6. Follow the manufacturef’s recommendations on
- inhibitor usage and handling. Do not mix different
" base inhibitor packages.

7. Use only non—chromate inhibitors.

8. Supplemental cavitation suppression inhibitors must
be added to Series 53, 60, 92 and 149 engm&s aﬁ.er
initial fill and must be mamtmned

9. Change coolant filters at regular intervals per
manufacturer’s recommendation.

10. DO NOT USE THE FOLLOWING:
@ Soluble oil
® Chromate inhibitor
e Methoxy propanol-base antifreeze
& Methyl alcohol—baée antifréeze

¢ Sealer additives or antifreezes eontauung sealer
‘additives

11.  Use only water meeting speciﬁcations foﬁn_d in Tables
A-1 & A-2 (page 9). Use of distilled water is ideal.

12 Always maintain proper coolant level,

13. . A cooling system properly maintained and protected
with antifreeze and supplemental inhibitors can be
operated up to two years, 200,000 miles, or 6000 hours,
whichever comes first. At this interval the coolant
must be drained, discarded in a safe manner, and the
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cooling system cleaned thoroughly. Refill cooling
system with a recommended water/antifreeze
/inhibitor mixture at appropriate concentration level.

CAUTION: Never remove fill cap while
coolant is hot. Remove cap glowly and
only when coolant is at ambient
conditions, A sudden release of pressure
from a heated cooling system can result
in possible personal injury from the
expulsion of hot coolant.
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DETROIT DIESEL 53

ENGINE TUNE-UP PROCEDURES

There is no scheduled interval for performing an

engine tune-up. As long as the engine performance is’

satisfactory, no tune-up should be needed. Minor
adjustments in the valve and injector operating mechanism,
governor, etc. should only be required periodically to
compensate for normal wear on parts.

To comply with emissions regulations for on-highway
vehicle engines; injector timing, exhaust valve clearance,
engine idle and no-load speeds, throttle delay or fuel
modulator settings must be checked and adjusted, if
necessary, at 50,000 mile-intervals (refer to Section 15.1).

The type of governor used depends upon the engine
application. - -Since each governor has  different
characteristics, the tune—up procedure varies accordingly.
The following types of governors are used: '

1. Limiting speed mechanical.
2. Variable speed mechanical:
3. Constant speed mechanical.
4, Hydrauhc

The mechamcal governors are 1deutlﬁed by a name
plate attached to the governor housing. The  letters
D.W.-L.5, stamped on the name plate denote a
double-weight limiting speed governor. A single—weight
variable speed governor name plate is stamped S.W.-V.S,

Normaily, when performing a tune-up on an engine in
service, it is only necessary to check the various adjustments
for a possible change in the settings. However, if a cylinder
head, povermor or injectors have been replaced or
overhauled, then certain tune-up adjustments are required.
Accurate tune—up adjustments are very important if
maximum performance and economy are to be obtained.

NOTICE: If a supplementary governing
device, such as a load limit device, is used, it
must be disconnected prior to the tune—up. After
the governor and injector rack adjustments are
completed, the supplementary governing device
must be reconnected and adjusted.

To tune-up an engine completely, perform all of the
adjustments in the applicable tune-up sequence given below.

CAUTION: To prevent the possibility of
personal injury, use turbocharger inlet
shield J 26654-A anytime the
turbocharger inlet is exposed.

Use new valve rocker cover gaskets after the tune-upis
completed.

Tune-Up Sequence For Mechanical

Governor

Before starting an engine after an engine speed control
adjustment or after removal of the engine governor cover, the
service technician must determine that the injector racks
move to the no-fuel position when the governor stop lever is
placed in the stop position. Engine overspeed will result if the

. injector racks cannot be posmoned at no fuel with the

governor stop lever.

CAUTION: An overspeeding . engine
can result in engine damage which
could cause personal injury.
1. Adjust the exhaust valve clearance, cold.
2. Time the fuel injectors.
3. . Adjust the govemor, gap. - |
4. Posiion the injector rack control levers.
5. Ad_]ust the maximum no-load speed
6. ':Ad)ust the idle speed.
7. Adjust the buffer screw.

8. - Adjust the throttle booster spnng (vanable speed
governor only). .

9. Adijust the suppm’entary' govenljng device, if used.
Tune-up Sequence For Hydraulic
Governor

1. Adjust the exhaust valve clearance.

2. Time the fuel injectors.

3. Adjust the fuel rod.

4. Position the injector rack control levers.

5. Adjust the load limit screw.
6. Compensation adjustment (PSG governors only).
7. Adjuast the speed droop.

8. Adjust the maximum no-load speed.

?age_. 2
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EMISSION REGULATIONS FOR ON-HIGHWAY
VEHICLE ENGINES

On-highway vehicle and coach engines built by
Detroit Diesel Corporation are certified to be int compliance
with Federal and California Emission Regulations
established for each model year beginning with 1970.

Engine certification is dependent on five physical
characteristics:

1.  Fuel injector type.

2. Maximum full-load engine speed.
3. Camshaft timing,

4. Fuel injector timing.

3. Throttle delay (orifice size}.

The following Charts summarize all of the pertinent
data concerning the specific engine configurations required
for each model year.

When serviced, all on-highway vehicle and coach
engines should comply with the specifications for the specific
model year in which the engine was built.

Trucks in a fleet containing engines of various model
years. can be tuned to the latest model year, provided the
engines have been updated to meet the specifications for that
particular year.

® Copyright 1890 Detroit Diesel Corporation
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' 1970-1973 CERTIFIED AUTOMOTIVE CONFIGURATIONS

Year 1970 1971 1972 1973
Engines 3-53N 3-53N 3-53N 3-53N
4-53N 4-53N 4-53N 4-53N
6V-53N 6V-53N 6V-53N 6V-53N
8V-53N 8Y-53N 8V-53N 8V-53N
Injectors NA4OQ N40 N40 CA0
N45 N45 N45 C45
N50*" N5Q** N50 C350
W Maximum Full-load Engine Speed 2800 2800 2800 2800
Camshaft Timing Adv. Adv. Adv. Adv.
Minjector Timing 1.460" 1.460" 1.460" i.460"
Timing Goge J 1853 J 1853 J 1853 J 1853
Throttle Delay No Ne "Yes *Yes
Yield Link — - - -
*Throttle delay must have .016" diameter orifice.
**Exempt for fire fighting apparatus.
Who-load engine speed will vary with injector size and governor type.
M The adjusted height of the fuel injector follower in relation to the injector body.
1974-1976 CERTIFIED AUTOMOTIVE CONFIGURATIONS
Year 1974 1975 1976
Engines 4-53N 4-53N 4-53N
6V-53N 6V-53N 6V-53N
Injectors C40 C40 C40
C45 c45 C45
C50 C50 C50
W Maximum Full-load Engine Speed 2800 2800 2800
Camshatt Timing Adv. Adv. Adv,
W injector Timing 1.470" 1.470" 1.470"
Timing Gage 1 24236 1 24236 1 24236
Throttle Delay Yes @ Yes . Yos @
Yield Link Yes Yes Yes

WNo-Load engine speed will vary with injector size and governor type.

BThe adjusted height of the fuel injector follower in relation to the injector body.
@.250" diometer fill hole, .016" diameter discharge orifice.

May, 1990 © Copyright 1990 Detroit Diesel Corporation
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Engine 4-33N 6V-33N
{a} Injectors C40 C40
C45 C45
C50 C50
{a) Maximum Rated Speed 2800 2800
{a) Minimum Rated Speed 2800 {C40) 2600 (C40)
2400 (C45) 2500 (C45) -
2500 {C50) 2100 (C50)
Gear Train Timing Adv. Adv.
Injecter Timing 1.470" 1.470"
Timing Gage J 24236 J 24236
Throttle (e} {e)
Yield Link Yes Yes
Setting 454" 454"
Liner Port Height .840" 840"
Compression Ratio 211 21:1
Blower Drive Ratio 2.487:) 2.487:1
Governcr Type . Limiting Speed
Thermostat 170-180° F (77-82° ()
Nominal Opening Temperoture

(o) Not to exceed injector size and maximum operating speed that has been established. No-load speed will vary wﬂh injector size

and governor type.

(e) Large fill hole (.250" dia ), .016" discharge orifice. Use a minimum idle speed at 500 rpm on all engines.

1978 CERTIFIED AUTOMOTIVE CONFIGURATIONS

[a) Suc Engln- Applicotion Roting (Soles Tech Data Book 1, Vol. 3) for specific application usage of injector size and
-load speed combinafion. No-load speed whl wary with injector size and governor typa.
{b) Uu o minimum kile spsed of 400 rpm on all cooch sngines with throtila delay and & minimum idle speed of 500

rpm on all other engines.

{») Lorge fill hele (2507 dia.), .016" discharge orifice.

FEDERAL CALIFORNIA FUEL INJECTOR TIMING GAGE CHART
ENGINE FAMILIES 4L.53N 4-531 6V-53N 4-53T¢ INJECTOR | TOOL NO. | SETTING “,o“s""‘,%':f
INJECTORS {o) pord 5ASS oo S5A55 5A55 19595 1.49% | Standard
c50 5A60 c50 SAG0 5AS0 19595 1.496 Standard
MAXIMUM FULL 5A60 J 8909 1,508 Standard
LOAD SPEED (b) 2800 2300 2800 2500 (Calif.
MINIMUM FULL ‘ Cert. only)
LOAD SPEED 2400 2500 2400 2500
LOBE POSITION ADV. STD. ADV. STD.
. . - 5A55-1.496
INJECTOR TIMING 1.470 1.496 1470 | e e
THROTITLE DELAY i) FUEL ) FUEL
YIELD LINK REQ. |MODULATOR| REQ. | MODULATOR
T04B98 04898
TURBOCHARGER A/R —% —%
3LM-353 3M-353
2.7 Sq. In. 2.7 5q. In,
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1979 CERTIFIED AUTOMOTIVE CONFIGURATIONS

FEDERAL CALIFORNIA
FAMILIES PR 6V-63T 4-53TC $V-531C
5A55 5A55
INJECTORS A 5A50 Y 5A50
MAXIMUM FULL LOAD SPEED 2500 2600 2500 2600 THROTTLE DELAY AND
STARTING AID GAGES
Y J 28779 For 345"
MINIMUM FULL LOAD SPEED 2500 2500 2500 2500 1770 For 357
J 9500-2 For 404"
MINIMUM 1DLE SPEED 500 500 500 500 123190 For .454*
J 25559 For 570"
GEAR TRAIN TIMING STD. STD. ST, STD. D 2646 For 2907
5A55-1.49% PIN GAGE
INJECTOR TIMING 1.496 1.490 AR 1.500 Jassa o CAGE .
FUEL MODULATOR SETTING # 365¢ 404% SAS5.. 365 4044 TIMING GAGES
5A80... 4044
; J 1853  For 1.480"
LINER PORT HEIGHT .84 84 B4 .84 124236 For 1.470°
11242 For 1 484"
LINER PART NUMBER 5132803 5132803 5132803 5132803 psoniiilipint
TO4p%8 V6123 TO4B%8 V6123 25454 For 1.500°
TURBOCHARGER A/R 96 A/R #H 1.20 A/R 96 A/R #H 1.20 A/R Jo909  For 1.508
TURBOCHARGER PART NUMBER | 5103905## 5104082 51039054# 5104082
BLOWER DRIVE RATIO 2.49:) 2.49:1 2.49:1 2.49:1
51035631H 5103563.L
BLOWER PART NUMBER Hreyree 5104298 F S yyee- 5104298
COMPRESSION RATIO 18.7:} 18.7:1 18.7:1 18.7:1
EXHAUST VALVE MATERIAL NIMONIC 90 NIMONIC 90 NIMONIC 50 NIMONIC 90
EXHAUST VALVE PART NUMBER 5109925 5109925 5109925 5109925
CERTIFICATION LABEL NUMBER 1487-264 14B7-266 14B7-265 14B7-267
# 53T Uses fuel moduliator.
## Optional ILM-353, 2.7 Sq. In., 5104803,
FEDERAL 1980 CERTIFIED AUTOMOTIVE ENGINES
ENGINE FAMILIES 4L-837 6V-537 ENGINE | INJECTOR |  RATED BHP "E“E_BT%Q“‘
INJECTORS (a) PV 5A50 4-53T 5A55 155 @ 2500 379 @ 1800
5A80 170 @ 2500 402 @ 1800
MAXIMUM FULL LOAD SPEED
(@) 2500 2600 oV-5aT 5A50 225 @ 2600 550 @ 1800
MINIMUM FULL LOAD SPEED 2500 Froed ((E;
MINIMUM IDLE SPEED 500 400 1981 CERTIFIED AUTOMOTIVE ENGINES
PEAK TORQUE
GEAR TRAIN.TIMING STD. ST, ENGINE | IUECTOR |  RATED BHP (LB-FT)
INJECTOR TIMING 1.496 1.490 4-5371 5A55 155 @ 2500 379 @ 1800
5A40 170 @ 2
THROTILE DELAY SETTING 365 (e) 404 () @ 2500 402 @ 1800
To4B98 6v-531 5A50 215 @ 2200 550 @ 1800
AR V6123 223 @ 2500
TURBOCHARGER A/R NS 2120 A/R 225 @ 2600
2.7 Sq. In.
{0} Refar 10 Engine Applicotion Rating {Sales Tech Data Book 1, Vol. 3)for spacific application ALL ENGINE HORSEPOWER RATINGS ARE BASED ON SAE CONDITIONS
wage of in;pﬂcdiorslm and full load speed combination. No lead speed will vary with in-
(b) hogo " o @everner. 859F (29.49C) — AIR INLET TEMPERATURE
&} e 29.00 IN. HG. (98.19 kPa) — BAROMETER (DRY)

[#) 53T uses fuel modulator.

May, 1990 ® Copyright 1990 Detroit Diesel Corporation
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1982 CERTIFIED AUTOMOTIVE CONFIGURATIONS

FEDERAL )
ENGINE FAMILIES 4L-53T 4V-53T 1982 CERTIFIED AUTOMOTIVE ENGINES
5A55 PEAK TORQUE
INJECTORS (a) 5A&0 5A%50 ENGINE INJECTOR RATED BHP {LB-FT)
MAX. FULL LOAD SPEED 2500 2600 N I RS
MIN. FULL LOAD SPEED 2500 2200 4537 A5 : 5@ 379 @ 1800
—— - - e ’ 5A60 170 @ 2500 402 @ 1800
MIN. IDLE SPEED 500 600 .
GEAR TR. TIMING 5TD. STD. 6V-53T 5A50 225 @ 2600 550 @ 1800
INJECTOR TIMING . 1.496 1.490 . }
ALL ENGINE HORSEPOWER RATINGS ARE BASED ON SAE CONDITIONS
THROTTLE DELAY SETTING .365 [a) .404 (a) ) )
LINER PORT HGHT. B84 B4 859F (29.49C).— AIR INLET TEMPERATURE
LINER PART NO. 5132803 5132803 29.00 IN. HG. (78.19 kPa) — BAROMETER (DRY)
704898 (b) TVE123 =
TURBOCHARGER A/R 56 AR (O T
TURBOCHARGER P/N 5103905 5104082
BLOWER DR. RATIO ' 2.49:1 2.49:1 Effective January 1, 1982, California allowed the use-
BLOWER PART NO o 5107528t 5107523 of Federol certified lnginos in Publlc Transit Busses
. S107527R ]
COMP. RATIO 1871 B and in Avthorized Emergency Vehicles as defined In
' = i e saction 165 of the Colifornia Vehicle Code,
EXHAUST VALVE P/N 5109925 5109925
CERT.. LABEL NO, . 14B7-327 . 14B7-328

(@) 53T uses fuel medulator, .
{b) For * RD” oonﬂqumllm npfional |urbochorgef 5106&35 & 5106636 ore uvoiluble
{c) Optional 3M-353, 27lq -in. -5104803. .

1983 CERTIFIED AUTOMOTIVE CONFIGURATIONS
FEDERAL 1983 CERTIFIED AUTOMOTIVE ENG‘INES

ENGINE FAMILIES 41-53T §V-537 ENGINE INJECTOR RATED BHP PEAKJ_OF%QUE
INJECTORS {a) v 5A50 4537 5A55 155 @ 2500 379 @ 1800
5A60 170 @ 2500 402 @ 1800
MAXIMUM FULL LOAD SPEED (a) 2500 2600
MINIMUM FULL LOAD SPEED 2500 2200 6v-537 5A50 225 @ 2600 550 @ 1800
MINIMUM IDLE SPEED 500 600 ALL ENGINE HORSEPOWER RATINGS ARE BASED ON SAE CONDITEONS
GEAR TRAIN TIMING STD. STD.
B5°F (29,49C) — AIR INLET TEMPERATURE
INJECTOR TIMING 1.496 1.490 29.00 IN. HG. (98.19 kPo) — BAROMETER (DRY)
MODULATOR SETTING .365 .404
Py
. V6123
_TURBOCHARGER A/R ~AMa53 1.20 A/R
2.7 5q. in.
59 In Effective January 1, 1982, Colifornia allowed the use
TURBOCHARGER PART NO. s 5104082 of Federal cerfified engines in Public Transit Busses
BLOWER DRIVE RATIO 2 491 2 49:1 ond in Avthorized Emergency Vehicles as defined In
5107580 section 165 of the Colifornia Vehiclie Code.
BLOWER PART NO. 5107527R 5107523
COMPRESSION RATIO 18.7:1 18.7:1
EXHAUST VALVE PART NO. 5109925 5109925
LINER PART NO. 5132803 5132803
LINER PORT HEIGHT .84 .84
CERT. LABEL NO. 14B7-347 14B7-348

{o) Refer to Engina Application Roting {Sales Tech Dot Book 1, Vol. 3)for specific application
usoge of injecior size and full load spead combination. Mo load speed will vary with in-
jector size ond governor,
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14 Engine Tune-Up

DETROIT DIESEL 63

1984 CERTIFIED AUTOMOTIVE CONFIGURATIONS

- ENGINE FAMILIES 44537 &V-537 1984 CERTIFIED AUTOMOTIVE ENGINES
Injectors {a) Y 5A50 ENGINE INJECTOR  RATED BHP "“;‘L;_gf)“"'
i It 2600
Maximum Full Load Speed (o) 2500 wsor 155 @ 2500 379 @ 1800
Minimum Full Lood Speed 2500 2200 SA60 170 @ 2500 402 @ 1800
Minimum |dls Speed 500 600 )
Gear Train Timing Std. Std. 8v-331 5A50 25 @ 2600 | 550 @ 1800
Injector Timing 1.496 1.490
Throttle Delay Setting DNA DNA ALL ENGINE HORSEPOWER RATINGS
Modulator Setting 365 404 ARE BASED ON
: . - TO4B98 : SAE J 1349 CONDITIONS
. . 96 A/R Tvé123
Turbocharger A/R 1.20 AR
3LM-353 ;
2.7 5q: in. EHective January 1, 1982, California cliowed the use
CERT. LABEL NO. 14B7-373 1487-374 of Federal certified engines in Pyblic Tronsi Busses
ond in Authorized Emergency Vehicles as defined in
1if .
DNA Does not apply. section 165 of the Colifornia Vehicle Code

(@) Refer to Engine Application Rating (Sales Tech Data . Book
185A315) for specific application usage of injector size and full
load speed combination. No load speed will vary with injecior
size and governor,

May, 1990 © Copyright 1990 Detroit Diesel Corporation
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DETROIT DIESEL 53

14.1

"EXHAUST VALVE CLEARANCE ADJUSTMENT

" The correct exhaust valve clearance at normal engine
operating temperature is important for smooth, efficient
operation of the engine.

Insufficient valve clearance can result in loss of
compression, misfiring cylinders and, eventually, burned
valve seats and valve seat inserts. Excessive valve clearance
will result in noisy operation, increased valve face wear and
valve lock damage.

‘Whenever the cylinder head is overhauled, the exhaust
valves are reconditioned or replaced, or the valve operating

mechanism is replaced or disturbed in any way, the valve
clearance must be adjusted to the cold setting to allow for
normal expansion of the engine parts during the engine
warm-up period. This will ensure a valve setting that is close
enough to the specified clearance to prevent damage to the
valves when the engine is started.

All of the exhaust valves may be adjusted in firing
order sequence during one full revolution of the crankshaft.
Refer to the General Specifications at the front of the manual
for the engine firing order.

ENGINES WITH TWO-VALVE CYLINDER HEADS

Vaive Clearance Adjustment
(Cold Engine}

1. Remove the loose dirt from the valve rocker cover(s)
and remove the cover(s). Discard the gasket(s).

2. Place the governor speed control lever in the idle speed
position. If a stop lever is prowded secure it in the stop
position.

3. Rotate the crankshaft, manually or with the starting
motor, until the injector follower is fully depressed on
the particular cylinder to be adjusted.

® NOTICE: - The hex head of the crankshaft bolt
may be used to bar, or turn, the crankshaft,
However, the barring operation should always
be performed in a clockwise direction. It is very
important to make certain that the bolt has not
been loosened during the barring operation.
Otherwise, serious engine damage may result if
the vibration damper or pulley is not securely
fastened-to the cra.nkshaft

e NOTICE: Barrmg a left-hand rotating marine
engine eqmpped with'a Jabsco raw water pump
may result in damage to the rubber impeller if
the impeller vanes‘dre forced to Totate against’
their normal du'ectlon of deflection. To. avoid

- damage, detach the: cover - .and - remove the

. impeller before barrmg the engine. Mark. the
front of the nnpeller for easy remstallahon

:;_6'_CAUTION To raduce the risk . of_
upersonal . mjury when .barring over or -
- .. "bumping” the starter, personnel should
. keep:their hands. and clothmg ‘away

- from' the engine as there:is a- remote

' posslbllrty the engme could start

4. Loosenthe exhaust valve rocker arm push rod locknut.

5. Place an .011” feeler gage (J 9708-01) between the
eéxhaust valve stem and the rocker arm (Fig. 1). Adjust
the push rod to obtain a smooth pull on the feeler gage.

6. Remove the feeler gage. Hold the push rod with a
5/16" wrench and tighten the locknut with a 1/2"
wrench.

7. Recheck the clearance. At this time, if the adjustment
is correct, the .010" feeler gage (J 9708-01 will pass
freely between the valve stem and the rocker arm, but
the .012" feeler gage will not pass through. Readjust
the push rod, if necessary.

.8.  Adjust and check the remaining exhaust valves in the
same manner .as above. .

Fig. 1< A‘i:_ljljéti_hg Vaflve ‘C:iear'aﬁc:é'('l' WO Val‘vie Head)

Valve Clearance Adj justment
(Hot Engine)

It is not necessary to make a final hot engine exhaust
valve clearance adjustment after a cold engme adjustment
has been performed. However, if a hot engine adjustment is
desired, use the following procedure. :

Maintaining normal engine operating temperature is
particularly important when making the final exhaust valve

© Copyright 1980 Detroit Digsel Corporation

May, 1990

SEC. 14.1 Page 1




14.1 Exhaust Valve Clearance Adjustment DETROIT DIESEL 53

clearance adjustment. If the engine is allowed to cool before - and the .010" gage will not pass through. Readjust the
setting any of the valves, the clearance, when running at full push rod, if necessary.
load, may become insufficient.

2. After the exhaust valve clearan?;e has been adjusted,
check the fuel injector timing (Section 14.2).

NOTICE: Since these adjustments are

normally made while the engine is stopped, it Check Exhaust Valve Clearance

may be necessary to run the engine between Adjustment :

adjustments to maintain normal operating

temperature. 1. With the engine at 100°F (38°C) or less, check the valve
clearance.

1. With the engine at normal operating temperature
{refer to Section 13.2), set the exhaust valve clearance 2. If a .011" feeler gage (¢.004") will pass between the

with feeler gage J 9708-01. At this time, if the valve valve stem and the rocker arm bridge, the valve
clearance is correct, the .008" gage will pass freely clearance is satisfactory. If necessary, adjust the push
between the end of the valve stem and the rocker arm rod.
'ENGINES WITH FOUR-VALVE CYLINDER HEADS
Valve Clearance Adjustment 4. Loosen the exhaust valve rocker arm push rod locknut.

(Cold Engine) 5. Place a.026" feeler gage (J 9708-01) between the end
1. Remove the loose dirt from the valve rocker cover(s) of one exhaust valve stem and the rocker arm bridge
- and remove the cover(s). Discard the gasket(s). (Fig. 2). Adjust the push rod to obtain a smooth pull
_ S on the feeler gage.
2. Place the governor speed control lever in the idle speed
position. If a stop lever is provided, secure it in the stop 6. Remove the feeler gage. Hold the push rod with a

position. 5/16" wrench and tighten the locknut w1th a 1/2"
wrench.
3. Rotate the crankshaft, manually or with the starting . .

motor, until the injector follower is fully depresscd on 7. Recheck the clearance. At this time, if the adjustment
-the partxcular cylmdcr to. be adjusted is correct, the .025" fecler gage will pass freely between
the end of-one valve stem and the rocker arm bridge,

'y NOTICE “The hex head ofthe érankshaft bolt but the .027" feeler gage will not pass through.
may be used to-bar, or turn, the crankshaft. Readjust the push rod, if necessary.

However, the barrmg operanon ‘shonld always
be performed in a clockwise direction. It is very 8. Adjust and check the remaining exhaust valves in the
important to make certain that the bolt has not same manner as above. ‘

been loosened dunng the barrmg ‘Gperation.
Otherwise, serious engme damage may tesult if
the vibration damper or pulley is not securely
fastened to the crankshaft. -

] "-NOTICE: Bamng a left-hand rotating marine

- engine equipped with a Jabsco raw water pump

" may:result in damage to the rubber impeller if
the impeller vanes are forced to rotate against
their normal direction of deflection. To avoid
damage, detach the cover and remove .the
impeller before barring the engine. Mark the
front of the impeller for easy reinstallation.

o CAUTION: To reduce the risk of
. personal injury when barring over or
“bumping” the starter, personnel should
keep their hands and clothing away
- from the engine as there is a remote -
possibility the engine could start. Fig. 2 — Adjusting Valve Clearance {(Four Valve Head}
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DETROIT DIESEL 53

Exhaust Valve Clearance Adjustment 14.1

Valve Clearance Adjustment
{Hot Engine}

It is not necessary to make a final hot engine exhaust
valve clearance adjustment after a cold engine adjustment
has been performed. However, if a hot engine adjustment is
desired, use the following procedure.

Maintaining normal engine operating temperature is
particularly important when making the final exhaust valve
clearance adjustment. If the engine is allowed to cool before
setting any of the valves, the clearance, when running at full
joad, may become insufficient.

NOTICE: Since these adjustments are
normally made while the engine is stopped, it
may be necessary to run the engine between
adjustments to maintain normal operating
temperature.

1. With the engine at normal operating temperature
(refer to Section 13.2), set and exhaust valve clearance

with feeler gage J 9708-01. At this time, if the valve
clearance is correct, the .023” gage will pass freely
between the end of one valve stem and the rocker arm
bridge, but the .025" feeler gage will not pass through.
Readjust the push rod, if necessary.

2. After the exhaust valve clearance has been adjusted,
check the fuel injector timing (Section 14.2).

Check Exhaust Valve Clearance
Adjustment

1. Withthe engine at 100°F (38°C) or less, check the valve
clearance.

2. If a .026" feeler gage (¢.006") will pass between the
valve stem and the rocker arm bridge, the valve
clearance is satisfactory. If necessary, adjust the push
rod.

© Copyright 1990 Detroit Diesel Corporation
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DETROIT DIESEL 53 14.2

FUEL INJECTOR TIMING

To time an injector properly, the injector follower 5. Turn the push rod and adjust the injectér rocker arm

must be adjusted to a definite héight in relation to the injector until the extended part of the gage will just pass over
body. the top of the injector follower.
All of the injectors can be timed in firing order 6. Hold the push rod and tighten the lock nut. Check the
sequence during one full revolution of the crankshaft. adjustment and, if necessary, readjust the push rod.
Refer to the General Specifications at the front of the 7. Time the remaining injectors in the same manner as
manual for the engine firing order. outlined above. :
. . 8. Ifno further engine tune-up is required, install the
Time Fuel Injector valve rocker cover, using a new gasket.
After the exhaust valve clearance has been adjusted S
(Section 14.1), time the fuel injectors as follows: g TRUNK PISTONS
. . - Timing~ | Timing [ Camshatt | - ‘
1. P[ac.x? the governor speed contfol leverin tl'le'JdIe speed Injector] Dimension | Gage Timing 'Engine _
position. If a stop lever is provided, secure it in the stop - -
position, 35 1.484" J 1242 Standard,' _'53 (2 valVB)
35 | ~1.508" |- 8909 | Standard | {Reefer Car)
2. Rotate the crankshaft, manually or with the starting 40 | :{:.g:: J 1242 4 Standard | ‘563, V53 -
motor, until the exhaust valves are fully depressed on a5 o 1.a8s” | 41242 1 Standard | .53, V53
. . . 540 1.460" J-1853 Standard 53,V53
the particular cylinder to be timed. 545 | 1.460° -| J1853 | Standard: | 53.v53
S50 C1.460" | 41853 | Standard | 63, {2 valve)

@ NOTICE: The hex head of the crankshaft bolt L40: | 1.460° | .0.1863 | Standard |  (Lift Truck)
may be used to bar, or turn, the crankshaft. :gg ' ::gg. j :ggg Cetiderd ]
However, the barring operation should always N35" | 1,608° '|''8909 | Standard ‘| Reefer Car
be performed in a clockwise direction. It is very N40 1'.'43‘0' J1853 |- ©| B3N, VB3N
important to make certain that the bolt has not N40 1460° | 11853 | Standard = ,

. . . N45 1.460" J 1863 Standard 53N, V63N
been lo'osened. durmg. the barring operatloq. N4§ 1.480* | J1883 | Standard o
Otherwise, serious engine damage may result if N45 1.484" J 1242 Standard —
the vibration damper or pulley is not securely Ngg }:gg’ j 1:53 Standard | 53N, V53N
N . " 185 Standard -
fastened to the crankshaft. NBO 1.460" | J 1853 — -
. . . N6O 1.4860° J 18563 Standard 5GS*

[ NQTICE: Barring a left-hand rotating marine NE5 1.508” | J8o0s Standard | 4-53T
engine equipped with a Jabsco raw water pump NB5 1.508" | J 8909 | Standard | Industrial
may result in damage to the rubber impeller if , & SGS*
the impeller vanes are forced to rotate against NBS 1.4807 | J 1883 | Standard | SGS

. .\ _ s . NG5 1.508 J 8909 Standard Generator
their normal direction of deflection. To avoid N70 1.480° | J 1853 Standard | Marine
damage, detach the cover and remove the :;g :.jgg: j :ggg Star —
impeller before barring the engine. Mark the . tandard | SGS*

. : . Mao 1.460" J 1853 Standard SGS5*
fl'ont Of the lmpeller for easy reinstallation. MSGE 1.480" J 1863 Standard SGS*
. M&0 1.460° J 1853 Standard SGs*

e CAUTION: To reduce the risk of 5N65 | 1.460" | J 1853 | Standard | 6V-53T
personal injury when barring over or g:sg :.:gg' j :ggg gtandard Marine
- ina” . * tandard —
kz‘;mpt',':girt::::‘f”:;'dpe;;‘:';?:' 323‘:‘” 5A50 | 1.490" | J29066| Standard | Industrial

P 8 thing ay BABO [ 1.484" | J 1242 | Standard | 6V-53Tt
from the engine as there is a remote S5AB5 [ 1.496" | J 9595 Standard | Industrial
possibility the engine could start. 5A55 | 1.484" | J 1242 | Standard | 3-63Tt

5AB6 1.484* J 1242 Standard BV-53Tt
3. Place the small end of the injector timing gage in the BAB0 1.496" J 8585 Standard Industrial
. . g . & SGs*
hole provided in the top of the injector body with the 5AB0 | 1.484" | J1242 | Standard | SGS*
flat of the gage toward the injector follower (Fig. 1). BAGO | 1.484" | J 1242 Standard | 3-53T}
R_efer to the engine option label for the correct t?n!ng For automuotiva applications, refer 1o Saction 14,
dimension. Refer to Table 1 or 2 for the correct timing * Special Gov't. Sale
gage (for vehicle engines, refer to Section 14). t With bypass blower,
4. Loosen the injector rocker arm push rod lock nut. TABLE 1 - INJECTOR TIMING
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14.2 Fuel Injector Timing

DETROIT DIESEL 53

CROSS-HEAD PISTONS

Timing Timing Camshaft
Injector{ Dimension Gage Timing Engine
6C50 |  1.480" J 28065 Standard 4-53T
) 6V-53T
SE50 1,480" J 29065 Standard 3-537
BCHE5 |  1.480" | J 29065 Standard 4-53T
‘ o o oo 8V-53T
1313 1.480" J 29065 Standard 3-53T
5C60 1.480" J 29065 Standard . 4-53T
) ’ BV-53T
BEGO 1.480% J 29065 Standard 3-53T7

ABLE 2 -IN

Fig. 1 = Timing Fuel Injector

JECTOR TIMING

Page 2
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DETROIT DIESEL 53

14.3.1

LIMITING SPEED MECHANICAL GOVERNOR AND
INJECTOR RACK CONTROL ADJUSTMENT

IN-LINE ENGINE

Aﬂer adjusting the exhaust valves and timing the fuel
injectors, adjust the governor and position the injector rack
control levers.

NOTICE: Before  proceeding - with the
governor and injector rack adjustments,
disconnect any supplementary governing
device. On turbocharged engines, the fuel (air
box) modulator lever and roller assembly must
be positioned free from cam-contact.- After the
adjustments are completed, reconnect and
adjust the supplementary govemmg device, as
outlmed n Sectlon 14.14.

- A 3/4"-16 tapped hole has been added to the SAE No.
2 flywheel housings used on certain 4-53 turbocharged
engings. The tapped hole located at the 7:30 o'clock position
on the bottom'rail accomodates the prObe for the digital

tachometer J 26791. A 3/4"-16 plug is used to seal this
tachometer pick-up hole.

Adjust Governor Gap

With the engme stopped and at operating temperature,
adjust the gOyernor gap as follows

1." Remove the high-speed spring rétainer cover.

2. Back out the buffer screw until it . extends

approximately 5/8" from the locknut.

3. Start the engine and adjust the idle speed screw to
obtain’ an idle speed of 500-600 rpm (Fig. 8). The
recommended idle speed is 500-600 rpm, but may vary
with special engine applications.

4. Stopthe mginé. Clean and remove the £OVernor cover
and lever assembly and the valve rocker cover. Discard

the gasket.

5. .Start and run the engine between 1100 and 1300 rpm
by manual operatmn of the dlfferennal lever. Do not

overspeed tbe cngme

6. Check the gap betwaen the low—Speed spring cap and
the high-speed spring plunger with -a fecler gage
(Fig. 1) The gap should be .002"-.004". If the gap

ttmg is mcorrect reset the gap adjusting screw.

7. On governors wnthout the starting aid screw, hold the
gap adjusting screw and tighten the locknut.

GAP’
ADJUSTING
SCREW

_ HIGH SPEED . §
SPRING PLUNGER

HINJECTOR CONTROL]
- JUBE LEVER

Fig. 1 —Adjusting Governor Gap

8. Recheck the gap with the engine operating between
1100 and 1300 rpm and readjust, if necessary.

9.  Install the governor cover. The governor cover should
be placed on the housing with the pin of the speed
control lever projecting into the slot in the differential
lever.

10.  Install the screws and lock washers finger tight. Pull
the cover away from the engine and tighten the screws.
This step will properly locate the cover on the governor
housing.

Position Injector Rack Control Levers

The position of the injector racks must be correctly set
in relation to the governor, Their position determines the
amount of fuel injected into each cylinder and ensures equal
distribution of the load.

Properly positioned injector rack control levers with
the engine at full load will result in the following:

1. Speed control lever at the maximum speed posmon
2. Govemnor low-speed gap closed.

3. High-speed spring plunger on the seat in the governor
control housing.

4, In]ector racks in the ﬁzH—ﬁJd position.-

© Copyright 1990 Detroit Diese! Corporation
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DETROIT DIESEL 53

NJECTOR
CONTROL
. RACK

1160%

Fig. 3 - Checkmg Rotatmg Movement of Injector
Controi Rack .

“Adjust the.rear injector rack control lever first to
establish a guide for adjusting the remaining injector rack
control levers.

1. Disconnect any linkage attached to the speed control
lever.

2. Turn the idle speed adjusting screw until 1/2" of the
threads (12-14 threads) project from the locknut,

- when the nut is against the high-speed plunger. This
adjustment lowers the tension of the low-speed spring

so it can be easily compressed. This permits closing the
low—speed gap without bending the fuel rods or

causing the yield mechanism springs to yield or
stretch.

NOTICE: A false fuel rack settirig may result
if the idle speed adjusting screw is not backed out
as noted above.

Back out the buffer screw approximately 5/8”, if it has

not already been done.

Loosen all of the inner and outer injector rack control
lever adjusting screws or the adjusting screws and
locknuts (Fig. 2). Be sure all of the levers are free on
the injector control tube.

Move the speed control lever to the full fuel position
and hold it in that position with light finger pressure.

Two Screw Assembly

Turn the inner adjusting screw on the rear injector
rack control lever down until a slight movement of the
control lever is observed or a step—up in effort to turn
the screwdriver is noted. This will place the rear
injector rack in the full-fuel position. Turn down the
outer adjusting screw until it bottoms lightly on the
m_]ector control tube. Then alternately tighten both the
inner and outer adjusting screws.

One Screw and Locknut Assembly

Tighten the adjusting screw of the rear injector rack
control lever until the injector rack clevis is observed to
roll up or an increase in effort to tumn the screwdriver is
noted. Tighten the screw approximately 1/8 of a turn
more and lock securely with the adjusting screw
locknut. This will place the rear injector rack in the
full-full position.

NOTICE: Overtightening of the 1n3ector rack
control lever adjusting screws during
installation or adjustment can result in damage
to the injector control tube. The recommended
torque of the adustmg screws is 24-36 Ib-in
(34 N'm).

The above step should result in placmg the governor
linkage and control tube assembly in the same position
that they will attain while the engine is runmng at full
load.

. To be sure of the proper rack adjustment, hold the

speed control lever in the full-fuel position and press
down on the injector rack with a screwdriver or finger
tip and note the “rotating” movement of the injector
control rack when the speed control lever is in the
maximum speed position (Fig. 3). Hold the speed
control lever in the maximum speed position and,
using a screwdriver, press downward on the injector
control rack, The rack should tilt downward and when
the pressure of the screwdriver is released, the control
rack should “spring” back upward (Fig. 4).

Page 2 ' May, 1980
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DETROIT DIESEL 53

Limiting Speed Governor 14.3.1

SCREWDRIVER

INJECTOR
CONTROL
RACK

11610

Fig. 4 — Chacking Injector Rack "Spring”

If the rack does not return to its original position, it is
too loose. To correct this condition with the Two
Screw Assembly, back off the outer adjusting screw
slightly and tighten the inner adjusting screw slightly.
To correct this condition with the One Screw and
Locknut Assembly loosen the locknut and turn the
adjusting screw clockwise a slight amount and
retighten the locknut. :

The setting is too tight if, when moving the speed
control lever from the no speed to the maximum speed
position, the injector rack becomes tight before the
speed control lever reaches the end of its travel (as
determined by the stop under the governor cover).
This will result in a step-up in effort required to move
the speed. control. lever to. the end of its travel. To
correct this condition with the Two Screw Assembly,
back off the inner adjusting screw slightly and tighten
the outer adjusting screw slightly. To correct this
condition with the One Screw and Locknut Assembly,
Ioosen the locknut and turn the adjusting screw
counterclockwise a slight amount and retighten the
locknut.

To adjust the remalmng injector rack control levers,
remove the clevis pin from the fuel rod and the injector
control tube lever. Hold the injector control racks in
the fuli-fuel position by means of the lever on the end
of the control tube and proceed as follows:

Two Screw As.s'embly

a. Turn down the inner adjusting screw on the

' injector rack control lever of the adjacent

injector until the injector rack has moved into

the full-fuel position and the inner adjusting

screw is bottomed on the injector control tube.

Turn the outer adjusting screw down until it

bottoms lightly on the injector control tube.

Then alternately tighten both the inner and
outer adjusting screws.

b. Recheck the rear injector rack to be sure that it
has remained snug on the ball end of the injector
rack control lever while adjusting the adjacent
injector. If the rack of the rear injector has
become loose, back off the inner adjusting screw
slightly on the adjacent injector rack control
lever. Tighten the outer adjusting screw. When
the settings are correct, the racks of both
injectors must be shug on the ball end of their
respective rack control levers.

¢. Position the remaining injector rack control
levers as outlined in Steps 6 and 7.

NOTICE: Overtightening of the injector rack
control lever adjusting screws during
installation or adjustment can result in damage
to the injector control tube. The recommended
torque of the adjustmg screws is 24-36 ib-in
(34 N-m).

One Screw and Locknut Assembly

a. Tighten the adjusting screw of the No. 2L
injector rack control lever until the injector rack
clevis is observed to roll up or an increase in
effort to turn the screwdriver is noted. Securely
lock the adjusting screw locknut.

NOTICE: Overtightening of the injector rack

control tube lever adjusting screws during
installation or adjustment can result in damage
to the injector control tube. The recommended
torque of the adjusting screws is 24-36 lb-in
(34 N-m).

b. Verify the rear injector rack adjustment, as
outlined in Step 7. If it does not *spring” back
upward, turn the adjacent injector rack
adjusting screw countérclockwise slightly until
the rear injector rack returns to its full-fuel
position and secure the adjusting screw locknut.
Verify proper injector rack adjustment for both
the rear and the adjacent injectors. Turn
clockwise or counterclockwise the adjacent
injector rack adjusting screw until both the rear
and the adjacent injector racks are in the
full-fuel position when the locknut is securely
tightened.

c. Adjust the remaining injectors using the
proceedures outlined in Step “b”, always
verifying proper injector rack adjustment.

Connect the fuel rod to the injector control tube lever.
Turn the idle speed adjusting screw in until it projects

3/16" from the locknut to permit starting the engine.
Tighten the locknut.
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14.3.1 Limiting Speed Governor

DETROIT DIESEL 63

REQUIRED

TARTING AID
STA SETTING*

SCREW

ocimur

g )\ GAP ADJJSTING
SCREW

CUTAWAY
COVER

GAGE TO0L
INJECTOR RACK INJECTOR SETTING*  NUMBER
CLEVIS 5A53 345" ) 24889
Sa60 3457 ) 24889

NS5 L3457 J 24889

INJECTOR N&0 345" 124889
BODY N6S .385* J 24882
N70 385" ) 24882
M50 345" ) 24089

M0 385" ) 24882

L-5870

Fig. 5 - Starting Aid Screw Adjustment

10." On turbocharged cngmes adjust the internal starting
" aid screw, as follows

The starting aid screw has a locknut and the gap
adjusting screw has a self locking patch.

a. Install a cutaway governor cover assembly, on
the governor housing (Fig. 5).

b. Withthe engine stoppéd place the governor stop
lever in the run position and the speed control
lever in the idle position.

¢. Hold the gap adjusting screw to keep it from
turning and adjust the starting aid screw to
obtain the required setting between the shoulder
. on the injector rack clevis and the counterbore in
the injector body (Fig. 5). Move the gage back
and forth along the injector rack until a
clearance of 1/64" is noted. The setting is
measured at any convenient cylinder. Tighten
the locknut on the starting aid screw sufficiently
to prevent oil leakage as well as to hold the
adjusting screw setting,

d. Check the. injo_ctor rack - clevis-to—body
clearance after performing the following:

1. Position the stop lever in the run position.

' 2. Movethe speed control lever from the idie
position to the maximum speed position.

3. Return the speed control lever to the idle
position.

Movement of the governor speed control lever is
to take up clearances in the governor linkage.
The clevis-to-body clearance can be increased
by backing out the starting aid screw or reduced
by turning it farther into the gap adjustment
screw.

e. Start the engine and recheck the running gap
(.0015") and, if necessary, reset it and reposition
the injector racks. Then stop the engine.

f. Remove the cutaway goverhor cover assembly.

g. Affix a new gasket to the top of the governor
housing. Place the governor cover assembly on
the governor housing with the pin in the throttle
control shaft assembly in the slot of the
differential lever and the dowel pins in the
housing in the dowel pin holes of the cover.
Tlghtcn the SCTEWS.

CAUTION: Before stamng an engine
after 'an engine ' speed control
adjustment, or after removal of the
engine governor cover ‘and lever
assamblv, the service technician must
~determine that the injector racks move
to the no-fuel position when -the
governor stop lever is placed in the stop
position. Engine overspeed will result if
the injector racks cannot be positioned
at no fuel with the governor stop lever.
An overspeedmg engine can result in
engine damage which could cause
personal m;ury

il. Use a new gasket and reinstall the valve rocker cover.

Adjust Maximum No-Load Engine Speed

All governors are properly adjusted before leaving the
factory. However, if the governor has been reconditioned or
replaced, and to ensure the engine speed will not exceed the
recommended no-load speed as given. on the engine option
plate, set the maximum no-load speed as follows:

TYPE A GOVERNOR SPRINGS (Fig. 7):

1. Loosen the locknut (Fig. 6) and back off the
high—speed spring retainer approximately five turns.
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§  HIGH SPEED
SPRING RETAINER]

" Fig. 6 — Adjusting Maximum_NGLead Speed

',JGAP ADJUSTlNG " HIGH SPEED IDLE SPEED
SCRE _SPRING RETAINER . ADJUSTING SCREW

=

' SHiIMS

GAP ADJUSTING

HIGH SPEED
SCREW SPRING RETAINER
- IDLE SPEED
ADJUSTING SCREW
QY F-A s
F O e
p,
v
TYPE B

11746

Fig. 7 - Governor Spring Assemblies

With the engine at operating temperature and no load
on the engine, place the speed control lever in the
full-fuel position. Turn the high-speed spring retainer
IN until the engine is operating at the recommended
no—load speed.

The best method of determining the engine speed is
with an accurate tachometer.

Hold the high-speed spring retainer and tighten the
locknut.

TYPE B GOVERNOR SPRINGS (Fig. 7):

Start the engine and after it reaches normal operating
temperature, remove the load from the engine.

Place the speed control lever in the maximum speed
position and note the engine speed.

Stop the engine and, if necessary adjust the no-load
speed as follows:

a. Remove the high—speed spring retainer,

high-speed spring and plunger.

NOTICE: To prevent the low—speed spring
and cap from dropping into the governor, be
careful not to jar the assembly while it is being
removed.

b. Remove the high-speed spring from the
high—speed plunger and add or remove shims as
required to establish the desired engine no-load
speed. For each .010" shim added, the engine
speed will be increased approximately 10 rpm.

c. Instal] the high-speed spring on the high-speed
-spring plunger and assemble the spring assembly
in the governor housing. Install the spring
retainer in the governor housing and tighten it
securely.

e CAUTION: Before startmg an engme

after an engine speed control
adjustment or after removal of the
engine governor cover and lever
assembly, the service technician must
determine that the injector racks move
to the no-fuel position when the
governor stop lever is placed in the stop
posiiton. Engine overspeed will result if
the injector racks cannot be positioned
at no fuel with the governor stop lever,
An overspeeding engine can result in
engine damage which could cause
personal injury.

d. Start the engine and recheck the engine no—load
speed. Repeat the steps above as necessary to
establish the no-load speed.

Adjust Idle Speed

With the maximum no-load speed properly set, adjust

the idle speed as follows:

I.

With the engine running at normal operating
temperature and with the buffer screw backed out to
avoid contact with the differential lever, turn the idle
speed adjusting screw until the engine is operating at
approximately 15 rpm below the recommended idle
speed (Fig. 8).
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Fig. 8 — Adjusting Engine ldle Speed

The recommended idle speed is 500-600 rpm, but may
vary with the particular engine application.

2. Hold the idle speed adjusting screw and tighten the
locknut. ' C

3. Install the high-speed spring cover and tighten the two
bolts. : ‘ ‘
Adjust Buffer Screw

With the idle speed properly set, adjﬁst the buffer
screw as follows:

With the engine running at normal operating
temperature, loosen the locknut and turn the buffer
screw in so that it contacts the differential lever as
lightly as possible and still eliminates engine roll
(Fig. 9. Do not increase the engine idle speed more
than 15 rpm with the buffer screw.

Recheck the maximum no-load speed. If it has
increased more than 25 rpm from the maximum speed
attained in Step 1, back off the buffer screw until the
increase is less than 25 rpm.

Hold the buffer screw and tighten the locknut.

If the engine  is bquipped with a supplementary
governing device, refer to Section 14.14 and adjust it at this
time.

Fig. 9 - Adjusting the Buffer Screw

Page 6 May, 1980
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14.3.2

LIMITING SPEED MECHANICAL GOVERNOR AND
INJECTOR RACK CONTROL ADJUSTMENT
(V-TYPE ENGINE)

6V-53 ENGINE

The limiting speed mechanical governor is mounted at
the rear of the engine, between the flywheel housing and the
blower (Fig. 1). The governor is driven by the right blower
rotor drive gear. The left blower rotor drive gear is driven by
a shaft that passes through the governor housing from the
engine gear train. There are two types of limiting speed
governor assemblies. The difference in the two governors is
in the spring mechanism (Fig. 8). One has a long spring
mechanism, the other has a short spring mechanism.

After adjusting the exhaust valves and timing the fuel
injectors, adjust the governor and position the injector rack
control levers.

Before proceeding with the governor and injector rack
adjustments, disconnect any supplementary governing
device. On turbocharged engines, the fuel (air box)
modulator lever and roller assembly must be positioned free
from cam contact. After the adjustments are completed,
- reconnect and adjust the supplementary governing device as
outlined in Section 14.14.

Adjust Governor Gap

- With the engine stopped and at operating temperature,
ad}ust the governor gap as follows:

1. Rcmove the high-speed spring retainer cover.

2.

Back out the buffer screw (Fig. 10) or de—energize the
fast idle cylinder until it extends approximately 5/8”
from the locknut.

NOTICE: Do not back the buffer screw out
beyond the limits given, or the control link lever
may disengage the differential lever.

Start the engine and loosen the idle speed adjusting
screw locknut. Then adjust the idle screw to obtain the
desired idle speed (Fig. 9). Hold the screw and tighten
the locknut to hold the adjustment. Governors used in
turbocharged engine include a starting aid screw and
locknut threaded into the governor gap adjusting
screw.

Stop the engine. Clean and remove the governor cover
and lever assembly and the valve rocker covers.
Discard the gaskets,

Start and run the engine between 1100 and 1300 rpm
by manual operation of the differential lever. Do not

overspeed the engine.

Check the gap between the low—speed spring cap and
the high-speed spring plunger with a feeler gage
(Fig. 2). The gap should be .002"-.004". If the gap
setting is incorrect, reset the gap adjusting screw.

HOUSING

ENGINE o
FLYWHEEL i
HOUSING

Fig. 1 - Limiting Speed Governor Mounting

GAP ADHUSTING IS
SCREW

Fig. 2 — Adjusting Governor Gap
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DETROIT DIESEL 53

7.  On governors without the starting aid screw, hold the :

gap adjusting screw and tighten the locknut.

8. Recheck the gap with the engine operating between

1100 and 1300 rpm and readjust, if necessary.

9. Stop the engine and, using a new gasket reinstall the
governor cover. Do not install the governor cover and
lever assembly at this time on turbocharged engines as
they include an internal starting aid screw and
locknut.

Position Injector Rack Control Levers

The position of the injector racks must be correctly set
in relation to the governor. Their position determines the
amount of fuel injected into each cylinder and ensures egual
distribution of the load.

Properly positioned injector rack control levers with
the engine at full load will result in the following:

1. Speed control lever at the maximum speed position.
2.  Governor low-speed gap closed.

3. High-speed spring plunger on the seat in the governor
control housing.

4. Injector fuel control racks in the full—fuel position.

INJECTORRACK
Bl ConTROL LEVER

Fig. 3 — Positioning No. 3L Injector Rack Control Lever

INJECTOR
CONTROL
RACK

11609

Fig. 4 — Checking Rotating Movement of injector
Control Rack

The letters “R” or “L” indicate the injector location in
the right or left cylinder bank, viewed from the rear of the
engine. Cylinders are numbered starting at the front of the
engine on each cylinder bank. Adjust the No. 3L injector
rack control lever first to establish a guide for adjusting the
remaining injector rack control levers

1. Disconnect the linkage attached to the speed control
lever.

2. Turn the idle speed adjusting screw until 1/2” of the
threads (12-14 threads) project from the locknut when
the nut is against the high-speed plunger. This
adjustment lowers the tension of the low—speed spring
so it can be easily compressed. This permits closing the
low—speed gap without bending the fuel rods or
causing the yield mechanism sprmgs to yield or
stretch.

NOTICE: A false fuel rack setting ni_ay result
if theidle speed adjusting screw is not backed out
as noted above -

3. Back out the buffer screw approxunately 5/ 8" if 1t has
not alrcady been done.

4. Remove the clevis pin from the fuel rod and thc rlght
cyhnder bank injector control tube lever -

5. Loosen all-of the inner and outer: m_]ector rack control
lever ad]ustmg screws or the adjusting screws:and
locknuts on both injector: control tubes (Fig. 3).-Be
sure all- of the injector rack control levers are free on
the m_]ector control tubes

6. Move the speed contml lever to the maximum spwd
position and hold it in that position with light finger
pressure.

Page 2
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SCREWDRIVER

INJECTOR
CONTROL
RACK

11610

Fig. B — Checking Injector Control Rack Spring
Two Screw Assembly

Turn the inner adjusting screw on the No. 3L injector
rack control lever down until a slight movement of the
control tube lever is observed or a step—up in effort to
turn the screwdriver is noted (Fig. 3). This will place
the No. 3L injector in the full-fuel position.

Turn down the outer adjustiné screw until it bottoms
lightly on the injector control tube. Then alternately
tighten both the inner and outer adjusting screws.

One Screw and Locknut Assembly

Tighten the adjusting screw of the No. 3L injector
rack control lever until the injector tack clevis is
observed to roll up up or an increase in effort to turn
the screwdnve: is noted. Tighten the screw
approximately 1/8 of a turn more and lock securely
with the adjusting screw locknut. This will place the
No. 3L injector rack in the full-fuel position.

NOTICE: Overtightening of the injector rack
control lever adjusting screws during
instaliation or adjustment can result in damage
to the injector control tube. The recommended
" torque of the adjustmg screws 1s 24-36 lb-in
(3—4 N- m) .

The above step should result in placmg the governor

linkage and control tube assembly in the same position

that they will attain while the engine is running at full
load.

To be sure of the proper rack adjustment, hold the
speed control lever in the maximum speed position and
press down on the injector rack with a screwdriver or
finger tip and note the “rotating” movement of the
injector control rack when the speed control lever is in

10.

11.

the maximum speed position (Fig. 4). Hold the speed
control lever in the maximum speed position and,
using a screwdriver, press downward on the injector
control rack. The rack should tilt downward and when
the pressure of the screwdriver is released, the control
rack should “spring” back upward (Fig. 5).

If the rack does not return to its original position, it is
too loose. To correct this condition with the Two
Screw Assembly, back off the outer adjusting screw
slightly and tighten the inner adjusting screw slightly.
To correct this condition with the One Screw and
Locknut Assembly, loosen the locknut and turn the
adjusting screw clockwise a slight amount and
retighten the locknut.

The seiting is too tight if, when moving the speed
control lever from the no-speed position to the
maximum speed position, the injector rack becomes
tight before the speed control lever reaches the end of
its travel (as determined by the stop under the
governor cover). This will result in a step—up in effort
required to move the speed control lever to the end of
its travel. To cortect this condition with the Two Screw
Assembly, back off the inner adjusting screw slightly
and tighten the outer adjusting screw.slightly. To
correct this condition with the One Screw.and Lockriut
Assembly, loosen the locknut and turn the adjusting
screw counterclockmse a shght amount and retlghten
the locknut ' .

Remove the clevns pin from the fuel rod and* the left
bank m_]ector control tube lever, R

Insert the clevis pin in the fuel rod and the rlght‘
cylinder bank injector control tube lever and position
the No. 3R injector rack control lever as previously
outlined in Step ‘6 for the No. 3Li m_}ector rack ¢ontrol
lever.

Insert the clevis pin in the fuel rod and the left cylinder
bank injector control tube lever. Repeat the check on
the No. 3L and 3R injector rack control levers as
outlined in Step 7. Check for and eliminate any
deflection which may occur at the bend in the fuel rod
where it enters the cylinder head.

To adjust the remammg mjector rack control levers,
remove the clevis pin from the fuel rods and the
injector control tube levers. Hold the injector control
racks in the full-fuel position by means of the lever on
the end of the control tube and proceed as follows:

Two Screw Assembly

a. Turn down the inner adjusting screw of the
injector rack control lever until the screw
bottoms (injector control rack in the full-fuel
position).

© Copyright 1990 Detroit Diesel Corporation
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REQUIRED

\/ A
STARTING AID SETTING®

GAP ADJUSTING
SCREW

CUTAWAY

. / COVER

INJECTOR RACK

GAGE Toot
INJECTOR SETTING*  NUMBER
CLEVIS 3A5S 348" ) 24889
5A50 345" J 24889
NS5 345” 124889
{  INJECTOR N&0 345" 124889
“~~ BODY N&S5 385" J 24882
N70 385" 124882
M&0 48" J 24889
M70 385" J 24882
1-5870

Fig. 6 - Starting Aid Screw Adjustment

" SPRING o

-RETAINER 1

B SPRING RETAINER [

Flg 7 - Adjus:ti'r'\g. Maxi'mum No;Load Engine Speed

~b. Turn down the outer adjusting screw of the
injector rack control lever until it bottoms on the

injector control tube.

c. While still holding the control tube lever in the
full fuel position, adjust the inner and outer
adjusting screws to obtain the same condition as

outlined in Step 7. Tighten the screws.
NOTICE: Overtightening of the injector rack

NOTICE: Overtightening of the injector rack
control tube lever adjusting screws during
installation or adjustment can result in damage
to the injector conirol tube. The recommended
torque of the adjusting screws is 24-36 Ib-in
(34 N-m).

b. Verify the injector rack adjustment of No. 3L as
outlined in Step 7. If No. 3L does not “spring”
back -upward, turn the No. 2L adjusting screw
counterclockwise slightly until the No. 3L
injector rack returns to its full-fuel position and
secure the adjusting screw locknut. Verify
proper injector rack adjustment for both No. 3L
and No. 2L injectors. Turn clockwise or
counterclockwise the No. 2L injector rack
adjusting screw until both No. 3L and No. 2L
injector racks are in the full-fuel position when
the locknut is securely tightened.

c. Adjust the remajnihg injectors using the
proceedures outlined in Step “b” always
verifying proper injector rack adjustment.

Once the No. 3L and No. 3R injector rack
control levers are adjusted, do not try to alter
their settings. All adjustments are made on the
remaining control racks.

When all of the injector rack control levers are
adjusted, recheck their settings. With the control tube
lever in the full-fuel position, check each control rack
as in Step 7. All of the control racks must have the
same “spring” condition with the control tube lever in
the full-fuel position.

Insert the clevis pin in the fuel rod and the injector
control tube levers.

Turn the idle speed adjusting screw in until it projects
3/16" from the locknut to permit starting of the
engine.

12.
control tube lever adjusting screws during
installation or adjustment can result in damage
to the injector control tube. The recommended
torque of the adjusting screws is 24-36 Ib-in
{(3—4 N-m).
One Screw and Locknut Assembly 13
a. Tighten the adjusting screw of the No. 2L
injector rack control lever until the injector rack
clevis is observed to roll up or an increase in 14,
effort to turn the screwdriver is noted. Securely
lock the adjusting screw locknut.
Page 4 May, 1990
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On turbocharged engines adjust the internal starting
aid screw, as follows:

The starting aid screw has a locknut and the gap
adjusting screw has a self locking patch.

a. Install a cutaway governor cover assembly, on
the governor housing (Fig. 6).

b. With the engine stopped, place the governor stop
lever in the run position and the speed control
lever in the idle position.

c. Hold the gap adjustmg screw to keep. it from
turning ‘and adjust the starting aid screw to
obtain the required setting between the shoulder
on the injector rack clevis and the counter bore
in the injector body (Flg 6). Move the gage back
and forth along ‘the injector rack until a
clearance of 1/64" is noted. The setting is
measured’ at the No. 3R injector rack clevis.

- Tighten the locknut on the starting. aid screw
sufficiently to prevent oil leakage as well as to
hold the adjusting screw setting.

d. Check the iﬁjector_-" rack clevis-to-body
clearance after performing the following.

1. Position the stop lever in the run position.

2. Movethe speed control lever from the idle
position to the maximum speed position.

3. Return the speed control lever to the idle
pos1t1on

' Movemt;nt_.‘of the governor speed control
lever is to take up clearances in the
governor _ linkage. The clevis—to-body
clearance can be increased by backing out
the starting aid screw or reduced: by
turning it farther into the gap adjustment
SCTEW.

e, Start the engine and recheck the running gap
{.0015") and, if necessary, reset it and reposition
the injector racks. Then stop the engine.

f.  Remove the cutaway governor cover assembly.

g Affix a new gasket to the top of the governor

: housing. Place the governor cover assembly on
the governor housing with the pin in the throttle
control' shaft assembly in the slot of the
differential lever and thae dowel pins in the
housing in the dowel pin holes of the cover.
Tighten the screws.

CAUTION: Before starting an engine
after an engine speed control
adjustment, or after removal of the
engine governor cover and lever
assembly, the service technician must
determins that the injector racks move
to the no-fuel position when the
governor stop lever is placed in the stop
position. Engine overspeed will result if
the injector racks cannot be positioned
at no fuel with the governor stop lever.
An overspeeding engine can result in
engine damage which could cause
personal injury. '

16. Use new gaskets and reinstall the valve rocker covers.

Adjust Maximum No-Load Engine Speed

All governors are properly adjusted before leaving the
factory. However, if the g’o’vernor has been reconditioned or
replaced, and to ensure the engine speed will not exceed the
recommended no-load speed as given on the engine name
plate, set the maximum no-load speed as follows:

TYPE A GOVERNOR SPRINGS (Fig, 8):

1. Loosen the locknut with a spanner wrench and back
off the high-speed spring retainer several turns. Then
start the engine and increase the speed slowly. If the
speed exceeds the required no-load speed before the
speed control lever reaches the end of its travel, back
off the spring retainer a few additional turns. :

2. With the engine at operating temperature and no load
on the engine, place the speed control lever in the
maximum speed position. Turn the high-speed spring
retainer in (Fig. 7) until the engine is operating at the
recommended no-load speed. Use an accurate hand
tachometer to determine the engine speed. The
maximum no-load speed varies with the full-load

operating speed.

3. Hold the high speed spring retainer and tighten the
locknut.
TYPE B GOVERNOR SPRINGS (Fig. 8):

1. Start the engine and, after it reaches normal operating
temperature, remove the load from the engine.

2.  Place the speed control lever in the maximum speed
position and note the engine speed.

3. Stop the engine and, if necessary, adjust the no-load
speed as follows:

a. Remove the high—speed spring retainer with tool
J 5895 and withdraw the high~speed spring and
plunger assembly.

©® Copyright 1990 Detroit Diese! Corporation
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- RNO N BUFFER | LOCK Full Load Maximum Governor
GOVERNOR
HOUSING SCREW NUT RPM Droop RPM
GASKET A 2401-2600 150
LOCK 2601-2800 ) : 140

TABLE 1 - Engine Speed Droop

ADJUSTING
SCREW

: IDLE SPEED
ADJUSTING

PLUNGER SPRING

IDLE SPEED HIGH SPEED  SPRING SPRING

SCREW
ADJUSTING SCREW SPRING SEAT CAP -~
: TYPE A
GOVERNOR SHIMS BUFFER = LOCK
"HOUSING SCREW ~ NUT

Fig. 9 — Adjusting Engine Idle Speed

RN
IDLE SPEED §
: ADJUSTING
SCREW LOCK NUT,
-

ADJUSTING
SCREW

SPEED
CONTROL
LEVER

SPRING

IDLE SPEED HIGH SPEED 'SPRING  SPRING
ADJUSTING SCREW SPRING SEAT . = CAP 12203
weE B

Fig. 8 - Governor Spring Assemblies

NOTICE: To prevent the low-speed spring
and cap from dropping into the governor, be
careful not to jar the assembly while it is being
removed.

 BUFFER
© SCREW P

b. Remove the high-speed spring from the
high-speed spring plunger and add or remove 4 . N '
shims as required to establish the desired engine Fig. 10 - Adjusting Buffer Screw
no-load speed. For each .010" in shims added,
the engine speed will be increased approximately
10 rpm. '

d. Start the engine and recheck the no-load speed.
Repeat the procedure, as necessary, to establish
the no—load speed required.

¢. Install the high-speed spring on the plunger and .
install the spring assembly in the governor Adjust Idle Speed

- housing. Tighten the spring retainer securely. With the maximum no-load speed properly set, adjust
The maximum no-load speed varies with the  the jdle speed as follows:
full-load operating speed desired (Table 1). : ' ' .
. With the engine running at normal operating

If the full-load speed is to be 2800 rpm, then the temperature and with the buffer screw backed out to
no-load speed setting should be 2940 rpm avoid contact with the differential lever, turn the idle
{2800rpm + 140 rpm) to ensure the governor speed adjusting -screw (Fig. 9) until the engine is
‘will move the injector racks into the full-fuel ' operating at approximately 15 rpm below the
position at the desired full-load speed. recommended idle speed. The recommended idle
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speed is 500-600 rpm, but may vary with the engine
application.

If the engine has a tendency to stall during
deceleration, install a new buffer screw. The current

buffer screw uses a heavier spring and restricts the
travel of the differential lever to the off (no-fuel)

position.
2. Hold the idle screw and tighten the locknut.
3. Install the high—speed spring retainer cover and
tighten the two bolts.
Adjust Buffer Screw

- With the idle speed properly set, adjust the buffer
screw as follows:

With the engine running at normal operating
temperature, turn the buffer screw in so it contacts the
differential lever. as lightly as possible and still
hmmates engire roll (Flg 10) .

NOTICE: Do not increase the engine 1d1e
speed more than 15 rpm with the buffer screw.

Recheck the maximum no-load speed. If it has
inereased morte than 25 rpm, back off the buffer screw
unu] the i mcrease is less than 25 rpm.

: Hold the buffer screw and tighten the locknut.

After the governor adjustments are mmpletecl adjust
any supplementary governing device that may be used
as outlmed in Sectlon 14 14

8v-53 ENGINE

The limiting speed mechanical governor assembly is
mountod on the front end of the blower (Fig. 11). The
governor weight carrier shaft is attached to and driven by the
left-hand helix rotor.

After adjusting the exhaust valves and timing the fue!
injectors, adjust the governor and position the injector rack
control levers.

Before proceeding with the governor and injector rack
adjustments, disconnect  any . supplementary governing
device. After the adjustments are completed reconnect and
adjust the . supplementary governing device as outlined in
Section . 14.14. oL

Adjust Governor Gap

Wlth the engme stopped and at normal operating
temperature, set the governor gap as follows:

CAUTION: To avoid personal injury, if
the governor.-gap adjustment is to be
made with the engine in the vehicle, itis
suggested ‘that the fan assembly be
removed due to the closeness of the fan
blades to the engine governor.

1. Rembove the high-speed spring retainer cover.

2. Back out the buffer screw until it extends
approximately 5/8” from the locknut (Fig. 17).

" NOTICE: Do not back the buffer screw out
" beyond the limits given, or the control link lever
'may disengage the differential lever.

‘3. Start the engine and loosen the idle speed adjusting
- - screw or locknut, if used. Then adjust the idle screw to
obtain the desired idle speed (Fig. 16). Hold the screw

- and tighten the locknut to hold the adjustment.

4,

Run the engme until the proper operatmg temperature
is' reached, then stop the enginé and remove the
governor cover, lever assembly and the engine valve
rocker covers. Discard the gaskets.

Start and run the engine, between 1100 and 1300 rpm,
by manual opcratlon of the differential lever Do not
overspeed the engine.

Check the gap between the low—speed spring cap and
the high-speed spring plunger with a feeler pgage
(Fig. 12) The gap should be .002"-.004". If the gap
setting is incorrect, reset the gap adjusting screw.

On governors without the starting aid screw, hold the
gap adjusting screw and tighten the locknut.

END PI.A'I'E

Fig.-11'- Limiting Speed Governor Mounting
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FEELER
GAGE

- Fig. 12 - Checking Governor Gap

. NOTICE: Governors which include a starting
aid screw threaded into the end of the gap
adjusting screw do not require a locknut as both
screws incorporate a nylon patch in lien of a
locknut. - :

8. Recheck the gap with'.the engine opei-ating between
1100 and 1300 rpm and readjust if necessary.

9. Stop the engine and, using a new gasket, install the
governor cover. : ' : ,

Fig. 13 - Positionirig No. 1L Injector Rack Control Lever

10. Ifastarting aid screw is used, adjust it after the injector
rack control levers are positioned.

Position Injector Rack Control Levers

The position of the injector racks must be correctly set
in relation to the governor. Their position determines the
amount of fuel injected into each cylinder and ensures equal
distribution of the load.

Properly positioned injector rack control levers with
the engine at full load will result in the following:

1.  Speed control lever at the full-fuel position.
2.  Governor low—speed gap closed.

3. High-speed spring plunger on the seat in the governor
control housing.

4. Injector fuel control racks in the full-fuel position.

The letters “R” or “L” indicate the injector location in
the right or left cylinder bank, viewed from the rear of the
engine. Cylinders are numbered starting at the front of the
engine on each cylinder bank. Adjust the No. 1L injector
rack control lever first to establish 2 guide for adjusting the
remaining injector rack control levers.

1. Disconnect the linkage attached to the speed control
lever.

2. Turntheidle speed adjusting screw until about 1/2" of
the threads (12-14 threads) projects from the locknut
when the nut is against the high-speed plunger. This
adjustment lowers the tension of the low-speed spring
s0 it can be compressed, while closing the low—speed
gap, without bending the fuel rods.

NOTICE: A false fuel rack setting may result
if the idle speed adjusting screw is not backed out
as noted above. '

3. If not already done, back out the buffer screw as
~ outlined in Step 2 under Adjust Governor Gap.

4, Remove the clevis pin- from the fuel rod and the right
cylinder bank injector control tube lever.

5. Loosen all of the inner and outer injector rack control
lever adjusting screws on both injector control tubes.
Be sure all of the injector rack control levers are free on
the injector control tubes, -

6. Move the speed control lever to the full-fuel position
and hold it in that position with light finger pressure.
Turn the inner adjusting screw of the No. 1L injector
rack control lever down (Fig. 13) until a slight
movement of the control tube lever is observed or a
step—up in effort to turn the screwdriver is noted. This
will place the No. 1L injector in the furll-fuel position.
Turn down the outer adjusting screw until it bottoms
lightly on the injector control tube. Then alternately
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Limiting Speed Governor 14.3.2

10.

. control

tighten both the inner and outer adjusting screws. This
should result in placing the governor linkage and the
control tube assembly in the same positions they will
attain while the engine-is runnmg at full load as
previously described.

NOTICE: Overtightening of the injector rack
lever ~ adjusting screws -  during
installation or adjustment can result in damage

~to the injector control tube. The recommended

torque of the adjustlng screws is 24-36 lb-in

(34 N+m).

To be sure of the proper rack adjustment, hold the
speed control lever in the full-fuel position and press
down on the injector rack with a screwdriver or finger
tip and note the “rotating” movement of the injector
control rack when the speed control lever is in the
full-fuel position (Fig. 4). Hold the speed control
lever in the full-fuel position and, using a screwdriver,
press downward,on the injector control rack. The rack
should tilt downward (Fig. 5), and when the pressure
of the screwdriver is released, the control rack should
"sprmg" back upward :

_.’I'he setting is sufﬁcxently tight if the racK fefﬁrﬁs toits

original position. If the rack does not return to its
original position, it is:too loose. To .correct this
condition, back off the outer. adjusting screw shghtly
and ughten the i inner ad_]ustmg screw. ,

The settmg is too nght i, ‘when moving_ the speed

- control lever from the idle speed to.the maximum

speed position, the injector rack becomes tlght before
the speed. control lever reaches the end of its travel
(stop under the ZOVernor cover). This will result in a
step—up in effort to move the speed control lever to its
maximum speed position and a deflection in the fuel
rod (fuel rod deflection can be seen at the bend). If the
rack is too tight, back off the inner adjusting screw
shghtly and tighten the outer adjustlng screw.

Remove the clevis pin from the fuel rod and the left

bank injector control tube lever.

Insert the clevis pin in the fuel rod and the right
cylinder bank injector control tube lever and position
the No. 1R injector rack control lever as previously
outlined in Step 6 for the No. 1L injector rack control
lever.

Insert the clevis pin in the fuel rod and the left cylinder

‘bank injector control tube lever. Repeat the check on

the No. 1L and No. 1R injector rack control levers as
outlined in Step 7. Check for and eliminate any
deflection which occurs at the bend in the fuel rod
where it enters the cylinder head. -

N\
J BT
—‘ 1807

1)
O
GAP STARTING
ADNUSTING AlD
Screw SCREW nrz

11.

Fig. 14 - Adjust Starting Aid Screw

Manually hold the No. 1L injector rack in the
full-fuel position and turn down the inner adjusting
screw of the No. 2L injector rack control lever until
the injector rack of the No. 2L injector has moved into
the full-fuel position. Turn the outer adjusting screw

-until it bottoms lightly on the injector control tube.

12.

13.

14.

15.

Then alternately tighten both the inner and outer
adjusting screws.

Recheck the No. IL injector rack to be sure it has
remained snug on the ball end of the rack control lever
while positioning the No. 2L injector rack. If the rack
of the No. 1L injector has become loose, back off the
inner adjusting screw slightly on the No. 2L injector
rack control lever. Tighten the outer adjusting screw.
When the settings are correct, the racks of both
injectors must be snug on the ball ‘end of their
respective rack control levers.

Position the No. 3L and 4L injector rack control
levers as outlined in Steps 11 and 12.

Posntlon the No. 2R, 3R and 4R mjector racks as
outlined above for the lefi cylinder bank.

Turn the idle speed adjusting screw in until it projects
3/16" from the locknut to permit startlng of the

engme

CAUTION: Before starting an engine
after an engine speed control
adjustment, or after removal of the
engine governor cover and lever
assembly, the service technician must

® Copyright 1990 Detroit Diesel Corporation
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14.3.2 Limiting Speed Governor

DETROIT DIESEL 53

determine that the injector racks move
to the no-fuel position when the
governor stop lever is placed in the stop
position. Engine overspeed will result if
the injector racks cannot be positioned
at no fuel with the governor stop lever.
An ovarspeeding engine can result in
engine damage which could cause
personal |njury

16. Use new gaskets and reinstall the valve rocker covers.

Adjust Starting Aid Screw

The internal starting aid screw is threaded into the
governor gap adjusting screw (Fig. 13). This screw is
adjusted to position the injector racks at less than full-fuel
when the governor speed control lever is in the idle position.
The reduced fuel makes starting easier and reduces the
amount of smoke on start-up.

NOTICE: The effectiveness of the starting aid
screw will be eliminated if the speed control lever
is advanced to wide open throttle during
starting, :

After the normal governor running gap of .0015" has
been set and the injector racks posltloned adjust the starting
aid screw as follows

1. W:th the engine stopped, place the governor stop lever
-~ inthe run position and move the speed control lever to
the idle position. -

2. Hold the gap adjusting screw, to keep it from turning,
“and adjust the starfing aid screw to obtain ,330" to
.360” clearance between the shoulder on the No. 1L
injector rack clevis and the injector body, with the
head of the starting aid screw against the governor
wall,

With the engine stopped, this adjustment will provide
a gap of .155” to .160" between the high—speed spring
plunger and the low—Speed spring cap (Fig. 14).

3. Move the stop lever to the stop position, with the speed
control lever still in the idle position, and return itto
“the run position.

4. Recheck the injector rack clevis—to-body clearance.
Movement of the governor stop lever is to take—up
clearances in the governor linkage. The clevis to body
clearance can be increased by backing out the starting
aid screw or reduced by turmng it farther into the gap
adjustmg screw.

5. Start the engine and recheck the running gap (. 0015")
and, if necessary, reset it. Then stop the engine.

SPEED CONTROL
LEVER

W SPRING
RETAINER
LOCK NUT

\\GH. SPEED .
PRING RETAINER 8

IDLE SPEED
ADJUSTING
"SCREW

ADJUSTING
SCREW -
LOCK NUT

Adjust Maxlmum No Load Engme Speed

All govemors are p:opeljly adjusted before leaving the
factory. However, if the governor has been reconditioned or
replaced, and to ensure the engine speed will not exceed the
recommended no-load speed as given on the engine name
plate, set the maximum no-load speed as outlined below.

1. Loosen the locknut with a spanner wrench and back
off the high-speed spring retainer several turns. Then
start the engine and increase the speed slowly. If the
speed exceeds the required no-load speed before the
speed control lever reaches the end of its travel, back
off the spring retainer a few additional turns.

2. With the engine at operating temperature and no load
on the engine, place the speed control lever in the
maximum speed position, Turn the high—speed spring
retainer in(Fig. 14) until the engine is operating at the
recommended no-load speed. Use an accurate hand
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Limiting Speed Governor 14.3.2

tachometer to determine the engine speed. The
recommended speed droop is 150 rpm for governors
with a full-load speed range of 2500~2800 rpm.

3. Hold the spring retainer and tighten the locknut.

Adjust Idle Speed

With the maximum no-load speed properly adjusted,
adjust the idle speed as follows:

1. With the engine running at normal operating
temperature and with the buffer screw backed out to
avoid contact with the differential lever, turn the idle
speed adjusting screw (Fig. 16) until the engine is
operating at approximately 15 rpm below the
recommended idle speed. The recommended idle
speed is 500 to 600 rpm, but may vary with special
engine applications.

2. Hold the idle screw and tighten the locknut.

3. Install the high-speed spring retainer cover and
tighten the two bolts.

Adjust Buffer Screw

With the idle speed properly adjusted, adjust the buffer
screw as follows:

1. With the engine running at normal operating
temperature, turn the buffer screw in (Fig. 17) so it
contacts the differential lever as lightly as possible and

stilt eliminates engine roll. Do not increase the engine
idle speed more than 15 rpm with the buffer screw.

2. Recheck the maximum no-load speed. If it has
increased more than 25 rpm, back off the buffer screw
until the increase is less than 25 rpm.

3. Hold the buffer screw and tighten the locknut to retain
the adjustment.

After the governor adjustments are completed, adjust
any supplementary governing device that may be used as
outlined in Section 14.14.

e

Fig. 17 — Adjusting Buffer Screw

© Copyright 1990 Detroit Diesel Corporation
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DETROIT DIESEL 53

LIMITING SPEED MECHANICAL GOVERNOR
ADJUSTMENT (VARIABLE LOW-SPEED)

IN-LINE AND 6V-53 ENGINES

The variable low—speed limiting speed mechanical
governor used on In-line and 6V-53 highway vehicle engines
is of the double-weight type. It is used where the same engine
powers both the vehicle and the auxiliary equipment for
unloading bulk products (such as cement, grain or liquids)
and a 500 to 1200 rpm idle speed range is desired during
auxiliary operation. A service kit is available to convert the
short spring pack 6V-53 double weight limiting speed
governor assembly to a cable operated variable low—speed
limiting speed governor for 500 to 1600 rpm idle speed range
auxiliary operations.

During highway operation, the governor functions asa
limiting speed governor, controlling the engine idling speed
and limiting the maximum operating speed. At the
unloading area, the throttle is left in the idle speed position
and the speed adjusting handle, on the cable operated
governor (Fig. 1), is turned to the speed required within the
above range to operate the auxiliary equipment. For the air
operated governor (Fig. 2), the engine speed is changed to
the speed required by increasing or decreasing the air supply
pressure to the governor. The governor, then functions as a
variable speed governor, maintaining a constant speed when
the load is constantly changing, during the unloading
operation. Before resuming highway operations, the speed
adjusting handle on.the cable operated governor must be
turned back to the stop, then turned ahead about
one—quarter of a turn. The air operated governor’s air supply
pressure must be vented before resuming highway
operations.

o CAUTION: Failure toreturn the device
to normal idle speed could result in loss
of control of the eng:ne at ldle, causing
possible personal injury.

Governor identification is provided by a name plaie
attached to the governor housing. The letters V.L.S.-L.S.
stamped on the name plate denote a variable low—speed
limiting speed mechanical governor.

After adjusting the exhaust valves and timing the
injectors, adjust the governor and position the injector rack
control levers.

Adjust Governor Gap

With the engine at operating temperature, adjust the
governor gap as follows:

1. Stop the engine, remove the two bolts and withdraw
the spring housing. Discard the gasket.

FLEXIBLE
SHAFT

.....

MANUAL
p CONTROL
ASSEMBLY

SPEED ADJUSTING
HANDLE

e T

] J

[ P —— i pup—

ADRISTING COUPLING
ADJUSTING SHAFT

+——SPRING HOUSING

ADJUSTING SHAFT RETAINER
ADIUSTING LOCK NUT

HIGH SPEED SPRING PLUNGER
HIGH SPEED SPRING RETAINER

1 1. SPRING RETAINER LOCK NU‘I‘ _
y Al = GASKET v

LOW SPEED SPRING PLUNGER

rl_l

4
|

]
[y

:"FI.:TOQ aaa

- GOVERNOR HOUSING

[e e o]

HIGH SPEED SPRING'
LOW SPEED SPRING {INNER}
LOW SPEED SPRING [OUTER}

LOW SPEED SPRING CAP

L 150

Fig. 1 - Cable Operated Governor Sprmg Housmg
and Components

2. Back out the buffer screw until it extends
approximately 5/8” from the locknut.

3. For Cable Operated Governors make a preliminary
idle speed (normal highway idle speed) adjustment as
follows (Fig. 1):

a. Back out the variable low—speed adjusting shaft
until the shoulder on the shaft contacts the shaft
retainer.

b. Start the engine. Then, hold the locknut and
loosen the low-speed adjusting shaft retainer.

© Copyright 1990 Detroit Diesel Corporation May, 1990 SEC. 14.3.3 Page 1




14.3.3 Variable Low-Speed Governor

DETROIT DIESEL 53

SPRING  RETAINER  SEAL ' AR IDLE SPEED
GASKET RETAINER  RING RING - PISTON  CYLINDER  Jam MUT
HIGH 1DLE iDTE <
SPRING SPEED  SPRING.~SPRING [ 2 20 dbs o L_—.Ss-_\é ALY W W VUYL N
CAP SPRING  {INNER) (OUTER) _ \ .
B | I SEAL  SPRING
RING  HOUSING
Ny B Sy N N
| \ IDLE SPEED
- e v o — ADJUSTING
.GOVERNOR — — —f— - \\‘ - SCREW
HOUSING N AR R AN NN
RETAINER  HIGH HIGH  piN AIR IDLE
LOCK NUT  SPEED SPEED CAP SPEED 14139
PLUNGER JAM NUT PLUNGER

Fig. 2 — Air Operated Governor Spring Hodsing and Combbnents

4. For Air Operated Governors make a preliminary idle
speed (normal highway idle speed) adjustment as
follows (Figure 2):
Adjust the maxnnum idle speed.
a. Loosen the idle speed and high jdle speed Jam
(Jock) nuts,
b. Turn the idie 'speed adjusting screw clockwise
into the air cylmder until the piston contacts the
-air cap. The air cylinder should be 2 or 3 threads
from its position of maximurh engagement with
the high-speed spring plunger, to prevent the
i piston from contacting the high speed plunger
HIGH SPEED before it contacts the air cap. Do not f‘orce the
PLUNGER } [ LOW SPEED_ idle speed adjusting screw.
SPRING CAFP
' . c. Start the engine. With the speed control lever in
the idle position, turn the air cylinder clockwise
to raise the idle speed and counterclockwise to
: - : lower the idle speed.
GOVERNOR ./ FEELER | GAP ADJUSTING §
BOSS GAGE ' SCREW ' d. Lock the air cylmder to the high speed plunger
B = : with the jam nut in the position which provides
R the desired maximum idle speed.
Fig. 3 - Adjusting Governor Gap . L . )
. , Adjust the minimum idle speed adjustment. Make this
¢.  Adjust the retainer and shafi assembly to obtain ad_]usunent after the maximum idle speed ad]ustment
the desired idle speed (500 rpm minimum). is completed.
Then, hold the retainer and tighten the locknut a. Run the engine with the s control lever in
to retain the adjustment. _ the idle speed position. pecd
It may be necessary to use the buffer screw to b. Turn the idle speed adjusting screw
€liminate engine roll. Back out the buffer screw, counterclockwise to lower the idle speed and
after the idle speed is established, to the previous clockwise to raise the idle speed. :
i 87). :
setting (5/87) c¢. Lock theidle speed adjusting screw with the jam
d. Install the spring housing, using a new gasket. nut, in the position which provides the de.?.lred
Tighten the attaching bolts. minimum idle speed.
Page 2 May, 1930 © Copyright 1990 Detroit Diesel Corporation
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Variable Low-Speed 14.3.3

d. Stop the engine and lubricate the bore of the
spring housing with engine lubricating oil.

e. Install the spring housing, using a new gasket.
Tighten the attaching bolts.

5. Stop the engine. Clean and remove the governer cover
and lever assembly and the valve rocker covers.
Discard the gaskets.

6. Start and run the engine between 1100 and 1300 rpm
by manual operation of the differential lever. Do not

overspeed the engine.

7. Check the gap between the low—speed spring cap and
the high-speed spring plunger with a feeler gage
(Fig. 1). The gap should be .002"-.004". If the gap
setting is incorrect, reset the gap adjusting screw.

8. On governors without the starting aid screw, hold the
gap adjusting screw and tighten the locknut.

9. Recheck the gap with the engine operating between
1100 rpm and 1300 rpm and readjust, if necessary.

10. Reinstall the governor cover and lever assembly.

Position Injector Rack Control Levers

Position the injector rack control levers as outlined in
Section 14.3.1 or 14.3.2.

¢ CAUTION: Before starting an engine
after an engine speed control
adjustment, or after removal of the
engine governor cover and lever
assembly, the service technician must
determine that the injector racks move
to the no-fuel paosition when the
governor stop lever is placed in the stop

position. Engine overspeed will result if
the injector racks cannot be positioned
at no fuel with the governor stop lever.
An overspeeding engine can result in
engine damage which could cause
personal injury.

Adjust Maximum No-Load Engine Speed

Adjust the maximum no-load engine speed as outlined
for the limiting speed mechanical governor in Section 14.3.1
or 14.3.2,

Adjust Idle Speed
Adjust the normal highway idle speed as follows:

With the engine running at normal operating
temperature and with the buffer screw backed out to
avoid contact with the differential lever, hold the
locknut and loosen the variable low-speed adjusting
shaft retainer. Adjust the retainer and shaft assembly
to obtain a minimum of 500 rpm.

It may be necessary to use the buffer screw to eliminate
engine roll. Back out the buffer screw, after the idle speed is
established, to the previous setting (5/8").

Adjust Buffer Screw

Adjust the buffer screw as outlined in Section 14.3.1
or 14.3.2.

After the governor tune-up is completed, install the
variable low—speed adjuster coupling and spring housing.
Center the coupling before securing the spring housing to the
governor. Install the flexible shaft and manual control
assembly.

© Copyright 1990 Detroit Diesel Corporation
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14.3.4

LIMITING SPEED MECHANICAL GOVERNOR
ADJUSTMENT (FAST IDLE CYLINDER)

11/18" TRAVEL
STOP lDI.gI.—I J FULL

' -

@ 2~ nrome oame
SHUTDOWN AIR CYLINDER
AIR CYLINDER \

qinp

FAST 1DLE

GOVERNOR '\ /e AR CYLINDER

Fig. 1 - Governor with Fast Idle Cylinder

SPRING CYLINDER FOLLOWER

PISTON

RETURN
SPRING

DUAL IDLE
SPRING
N7zs

PLUNGER NUT RING O-RINGS

Fig. 2 - Fast Idle Air Cylinder

The limiting speed governor equipped with a fast idle
air cylinder is used on vehicle engines where the engine
powers both the vehicle and auxiliary equipment.

The fast idle system consists of a fast idle air cylinder
installed in place of the buffer screw and a throttle locking air
cylinder mounted on a bracket fastened to the governor
cover (Fig. 1). An engine shutdown air cylinder, if used, is
also mounted on the governor cover.

The fast idle air cylinder and the throttle locking air
cylinder are actuated at the same time by air from a common
air line.

The engine shutdown air cylinder is connected to a
separate air line. The air supply for the fast idle air cylinder is
usually controlled by an air valve actuated by an electric
solenoid. The fast idle system shouid be installed so that it
will function only when the parking brake system is in
operation to make it tamper—proof.

The vehicle accelerator-to-governor throttle linkage
is connected to a yield link so the operator cannot overcome
the force of the air cylinder holdmg the speed control jever in
the idle position while the engme is operating at the single
fixed high idle speed.

Operation

During highway operation, the governor functions asa
limiting speed governor.

For operation of auxiliary equipment, the vehicle is
stopped and the parking brake set. Then, with the engine
running, the low speed switch is placed in the ON position.
When the fast idle air cylinder is actuated, the force of the
dual idle spring (Fig. 2)is added to the force of the governor
low-speed spring, thus increasing the engine idle speed.

The governor now functions as a constant speed
governor at the high idle speed setting, maintaining a near
constant engine speed regardless of the load within the
capacity of the engine. The fast idle system provides a single
fixed high idle speed that is not adjustable, except by
disassembling the fast idle air cylinder and changing the dual
idle spring. As with all mechanical governors, when load is
applied, the engine speed will be determined by the governor
droop.

Adjust Governor

Adjust the governor as outlined in Section 14.3.2.
However, before adjusting the governor gap, back out the
de-energized fast idle air cylinder until it will not interfere
with the governor adjustments. After the normal idle speed
setting is made, adjust the de—energized fast idle air cylinder
as follows:

1. Turnin the fast idle cylinder assembly until an increase
of idle speed is noted. The increase in idle speed should
not exceed 15 rpm. Tighten the fast idle jam nut.

CYUNDER  RETURN Cap PISTON
SPRING ROD
O g
[ TOCKWASHER
O D\ SCREW
PISTON w727

Fig. 3 — Throttle Locking Air Cylinder
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2. Lock the governor throttle in the idle posjtion and
apply full shop air pressure to the fast idle air cylinder.
The engine idle speed 'must increase 250-800 rpm,
dependmg upon the dual idle spring used.

The throttle locking air cyhnder is adjusted on its
mountmg bracket so it will lock the throttle in the idle
position when it is activated, but will not limit the throttle
movement when not activated.
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14.4.2

-VARIABLE SPEED MECHANICAL GOVERNOR (OPEN
LINKAGE) AND INJECTOR RACK CONTROL
ADJUSTMENT

IN-LINE ENGINES

After adjusting the exhaust valves and timing the fuel
injectors, adjust the governor (Fig. 1) and the injector rack
control levers.

Before proceeding with the governor-and injector rack
adjustments, disconnect any supplementary governing
device. On turbocharged engines, the fuel (air box)
modulator lever and roller assembly must be positioned free
from cam contact. After the adjustments are completed,
reconnect and adjust the supplementary governing device as
outlined in Section 14.14.

Préliminary Governor Adjustments

1. Clean the governor linkage and lubricate the ball joints
and bearing surfaces with clean engine oil.

FUEL ROD

SPEEDR CONTROL

IDLE
SPEED
ADJUSTING
SCREW

BUFFER 28
SCREW

AR O OSTER IR
B SPRING

Fig. 1 ;,Variable Spééd Open Linkage deernor
Mounted on Engine

2. Back out the buffer screw until it projects 9/16" from
the boss on the control housing.

3. Back out the booster spring eyebolt until it is flush with
the outer locknut.
A_djus't Q\Iariable Speed S'pri'ng Tension
1. Ad_]llSt the variable speed spring eyebolt until 1/8” of
the threads project from the outer locknut (Fig. 2).

This setting of the eyebolt will produce approximately
7% droop in engine speed from no load to fall load.

2. Tighten both locknuts to reta.m the ad_]ustment

Posmon In jector Rack Control

- The pesmon of the injector control racks ‘must be
cofrectly set in relation to the governor:. Theu‘ position
determines the amount of fuel injected into'¢ach cylmder and
ensures equal distribution of the load,: " Adjust the rear
injector rack:: control lever first to &stabhsh a gmde for
adjusting the’ remammg levers - K

1. Clean and remove the valve rockcr cover. stcard the
gasket.

YARIABLE
SPEED
SPRING

Fig. 2 - Adjusting Governor Spring Eyeboit
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T ADJUSTING
SCREW

Fig. 3 — Adjusting tﬁjectdr Rack Control Lever
Adjusting Screws

' CONTROL TUBE
LEVER ;

D

M STOP LEVER
“BALL STUD

_Fig. 4 iAdjusting Fuel Rod Length

D1sconnect the fuel rod at the stop lever.

Loosen all of the injector rack control lever adjusting
screws, Be sure all of the m]ector rack control levers
are free on the injector control tube.

.. - Move the speed control lever to the maximum speed
“ position. - '_ : .

-_"Move the rear injector control rack into the full-fiel
. position and note the clearance between the fuel rod
and the cylinder head bolt. The clearance should be
1/32" or more. If necessary, readjust the injector rack
adjusting screws until a clearance of at least 1/32" to
1/16" exists. Tighten the adjustment screws or screw
and locknut (Fig. 3).

Loosen the nut which locks the bali joint on the fuel
rod. Hold the fuel rod in the fill-fuel position and

10,

adjust the ball joint until it is aligned and will slide on
the ball stud on the stop lever (Fig. 4). Position the
shutdown cable clip and tighten the fuel rod locknut to
retain the adjustment.

Check the adjustment by pushing the fuel rod toward
the engine and make sure the injector control rack is in

- the full-fuel position. If necessary, readjust the fuel

rod. On units having the governor on the opposite side
of the control rack, be sure the control rack lever will
not contact the rocker cover.

Manually hold the rear injector rack in the full-fuel
position, with the lever on the injector control tube.
Turn the adjusting screw of the adjacent injector rack
control lever until the injector rack moves into the
full-fuel position.

On the Two Screw Assembly, turn the outer adjusting
screw down until it bottoms lightly on the injector
contro! tube. Then, alternately tighten both the inner
and outer adjusting screws. On the One Screw and
Locknut Assembly, turn the adjusting screw until a
slight roll-up on the injector rack clevis is observed or
an increase in effort to turn the screwdriver is noted,
then securely lock the adjusting screw locknut.

NOTICE: Overtightening of the injector rack
control lever adjusting” screws - during
installation or adjustment can result in damage .
to the injector control tube. The recommended
torque of the adjustlng screws is 24—36 Ib—ln '
(3-4 N-m). :

Recheck the rear injector."rack tb;be sure that it has
remained snug on the ball end of the rack control lever
while adjusting the adjacent injector rack. If the rack
of the rear injector has become loose, back off the
adjusting screw slightly on the adjacent injector rack
control lever. When the settings are correct, the racks
of all injectors must be snug: on- the ball end of their
respective control levers

Position the remammg mjector rack control levers as
outlined in Steps 8 and 9.

CAUTION: Before starting an engine
after an engine . speed control
adjustment or.after removal of the
engine governor cover and lever
assembly, the service technician must
determine that the injector racks move
to the no-fuel posltlon when the
governor stop lever is placed in the stop
posiiton. Engine overspeed will result if
the injector racks cannot be positioned
at no fuel with the governor stop lover.
An overspeedmg engine can result in
engine damage which could cause
personal injury.
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Variable Speed Governor 14.4.2

k MAXIMUM SPEED "
ADJuanG SCREW

- Fig. 5 — Adjusting Maximum No-Load Engine Speed .

IDLE SPEED
3§ ADJUSTING [
SCREW

Fig. 6 — Adjusting |dle Speed

Adjust Maximum No-Load Speed

1. With the engine running, move the speed control lever
to the maximum speed position. Use an accurate
tachometer to determine the no-load speed of the
engine. Do not overspeed the engine.

2. Loosen the locknut and adjust the maximum speed
adjusting screw (Fig. 6) until the required no-load
speed is obtained.

3. Hold the adjusting screw and tighten the locknut.

Fig. 7 - Aﬁdmstin'g' Eiuffe

Adjust Engine. Idle Speed o

1. Make sure the stop- Tever i is in the run pos1 ion ‘and

place the speed control lever in the 1dle posxtlo', e

2. With the engine. runmng “at. norma.l operatmg
temperature, loosen the locknut and turn the idle
speed adjusting screw (Fig. 6) until the engine idles at
the recommended speed. The recommended idle speed
is 500 rpm. However, the idle speed may vary with
special engine applications.

3. Hold the idle speed adjusting screw and tighten the
locknaut.

Adjust Buffer Screw

i.  With the engine running at idle speed, turn the buffer
screw in (Fig. 7) so that it contacts the stop lever as
lightly as possible and still eliminates engine roll. Do
not raise the engine idle speed more than 20 rpm with
the buffer screw.

2. Check the maximum no-load speed to make sure it has
not increased over 25 rpm by the buffer screw setting.

Adjust Governor Booster Spring

The governor booster spring is used on some engines to
reduce the force necessary to move the speed control lever
from the idle speed position to the maximum speed position.
Adjust the booster spring as follows:

1. Movethe speed control lever to the idle speed position.

2. Reduce the tension on the booster spring, if not
previously reduced, to the minimum by backing off the
outer locknut (Fig. 8} until the end of the booster
spring eyebolt is flush with the end of the nut.

® Copyright 1990 Detroit Diesel Corporation
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-14.4.2 Variable Speed Governor

BOOSTER
SPRING

{'Fig.:B: - Adjustlng ‘Bo_oster Spring'

3. Ad_]ust the eyebolt in the slot in the bracket so that an
1magmary line through the booster spring will align
with an imaginary center line through the speed

DETROIT DIESEL 63

control shaft. Secure the locknuts on. the eyebolt to
retain the adjustment.

4. Move the speed . control lever to the maxlmum speed
position and note the force required:-To reduce the
force, back off the inner locknut and tlghten the outer
locknut to increase the tension on the booster spring.
Before txghtenmg the locknuts reposmon ‘the booster
spring as in Step 3.

The settmg is correct when the: spwd control lever can
be moved from the idle speed position to the maximum speed
position with a constant force, while the engine is running,
and when released it will retum to the idle speed posmon

Adjust Engme Speed Droop

The adjustmenit ¢ of the spnng tension as outlmed under
Adjust Variable Speed Spring Tension will result in
approximately 7% droop from the maximuin no-load speed
to the full-load speed. This is the optimum droop setting for
most applications. However, the droop may be changed as
necessary, for a particular engine application. -

1. Lower the speed droop by increasing the spnng
- . tension. -

2. '_Rmse the speed droop by decreasing the spring
¥ tension.

A change in the vanable speed spring tension will
change the engine idle speed and maximum no-load speed,
which must also be readjusted.
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