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Foreword

This manual is appl icable to al l  Natural Gas Engines cur-
rently being produced by Cummins Engine Company, Inc.

and subsidiaries. lt contains instructions for operators that

wil l  enable them to get the best service from their engines.
Before operating the engine become famil iar with the pro-

cedures described.

The maintenance section is for the men who are responsible
for the upkeep and avai labi l i ty of engine on the job. The

maintenance program is simple, real ist ic, easy to control

and a profi table one to practice.

This is a service manual; repair operations should be per-

formed by special ly trained personnel. Trained personnel

are avai lable at al l  Cummins Distr ibutor and Dealer loca-
t ions.
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Service Manual
Cummins Gas Engines
Operating Principles

The most satisfactory service can be expected from a Cum-
mins Gas Engine when the operation procedures are based
upon a clear understanding of the engine working princi-
ples. Each part of the engine affects the operation of every
other working part and of the engine as a whole.

1-1

Operating Principles

The Cummins Gas Engine

Cummins Gas Engines described in this manual are four-
stroke-cycle engines that burn a spark-ignited, controlled
mixture of natural gas and air. Horsepower ratings and other
engine specifications are tabulated in Table 1 following.

Table 1: Engine Models Specifications

GNHC4 GNH-XI0 GNH-250 GNVH450 GV12-525

the piston starts upward on the compression stroke. The ex-
haust valves remain closed.

At the end of the compression stroke, the air and fuel mix-
ture in the combustion chamber has been forced by the
piston to occupy a space about one-twelfth as great in
volume as it occupied at the beginning of the stroke. Thus,
we say the compression ratio is 12:1. Near the end of the
compression stroke, the fuel is ignited by the spark plug.

Power Stroke

During the power stroke with both the intake and exhaust
valves closed, the burning fuel causes an increase in pres-
sure above the piston which pushes the piston downward
and adds impetus to the crankshaft rotation.

Erhaust Stroke

During the exhaust stroke, the intake valves are closed, the
exhaust valves are open, and the piston is on its upstroke.

Burned gases are
through the open
of the piston.

forced out of the combustion chamber
exhaust valve ports by the upward travel

f,

Horsepower
Rated Speed,

rpm
Bore, in.
Stroke. in.

1 1 8

1800
5t/a

6

177 204

1800
5t/z
6

1800
5ls
6

354 408

2100 2100
5!s 51/z
6 6

Cummins Cycle

I t  is easier to understand the function of engine parts i f  i t
is known what happens in the combustion chamber during
each of the four piston strokes of the cycle. The four
strokes and the order in which they occur are: lntake
Stroke, Compression Stroke, Power Stroke and Exhaust
Stroke.

Intake Stroke

During the intake stroke, the piston travels downward per-
mitt ing air and fuel mixture from the carburetor to enter the
combustion chamber through the open intake valves.

Compression Stroke

At the end of the intake stroke, the intake valves close and
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The Fuel System

1 .

2.

3.

Fuel  should  be c lean and must  be f ree of  ac ids,  su lphur
compounds, water, pipe scale and other foreign material
which could  cause corros ion of  cy l inder  l iners ,  bear ings,
etc. Most natural gas marketed by a publ ic service ut i l i ty
is found to be free of these impurit ies.

Located between the gas supply l ine and the engine intake
manifold are the fol lowing units which make up the fuel
system:

Line Pressure Regulator

Pressure Reduction Valve

Carburetor

Line Pressure Regulator

The gas pressure must be reduced to 5.8 ounces (10 inches
HzO) per square inch before entering the pressure reduc-
tion valve.

Note: Contact gas company for gas main pressure in your
area.

Pressure Reduction Valve

Pressure reduction valves must be used when gas pressure
cannot be reduced and maintained by the l ine pressure
regufator to 1.7 ounces per square inch (3 inches H2O) for
1000 B.T.U. gas at the carburetor inlet,  or when more pres-
sure must be used to overcome l ine loss due to small  pipe,
e lbows,  or  l ine length.

Carburetor

The air-gas f low through the carburetor is control led by an
air-gas valve. The air-gas valve meters both air and gas in
proper proport ions at any thrott le sett ing. l t  also seals off
gas f low when the engine is shut down and provides auto-
matic choke action for starting. The working parts consist
of an Air Measuring Valve mounted on a f ibre-glass dia-
phragm. Mounted within the cup of Air Measuring Valve is
a Gas Metering Valve. A metering spring is mounted above
the valve assembly which is normally held in a closed posi-
t ion. As air is drawn through the carburetor into the engine,
the metering spring causes a pressure drop below the Air
Measuring Valve. This pressure drop is transferred to the
top of the diaphragm through four small  holes in the bot-

tom of the Air Measgring Valve. The lowered pressure
above the diaphragm causes the atmospheric pressure be-
low the diaphragm to l ift the assembly a distance directly
proportional to the volume of air passing through the car-
buretor thus making the assembly an Air Measuring Device.
The Gas Metering Valve, mounted within the assembly,
meters the fuel lntroduced through the jet into the air
stream. The natural gas pressure to the carburetor inlet
should not exceed 1.7 ounces (3 inches HzO) per square
inch ,

Gas Shut-off Valve

A gas shut-off valve may be mounted between the Line
Pressure Regulator and the Pressure Reduction Valve to as-
sure a positive gas shut-off. The valve may be operated
manually, electr ical ly, or actuated from ignit ion system
power.

Caution: Do not mount gas shut-off valve behreen pressure
reduction valye and carburetor.
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The lgnition System

The Mag-tronic breakerless ignit ion system used on Cum-
mins Gas Engines is capable of producing a voltage to f ire
the spark plugs of high compression engines. Two shafts,
an inductor rotor and a magnetic distr ibutor rotor, carr ied
on sealed bal l  bearings, are the only moving parts.

The inductor rotor is driven at engine speed. An internal
steel-f ibre gear set reduces the distr ibutor shaft speed to
one-half engine speed.

The system is of the low tension type, using a separate
transformer for each engine cyl inder. The voltage output to
the transformers is approximately 100 volts, 80 amp. peak.

The transformers are mounted direct ly above and in contact
wi th  the spark  p lug in  wel ls  in  the cy l inder  head,  thus e l im-
inating al l  high voltage wir ing. The transformer is designed
to produce a very high rate of voltage r ise, approximately
25 ki lovolts. These two factors along with high peak power
and less total energy combine to reduce spark plug erosion.

In operation, the electr ical energy pulses are rect i f ied and
stored in a capacitor. This energy is avai lable to f ire any

engine cyl inder. The distr ibutor port ion of the unit has a
Sil icon Control led Recti f ier (SCR) acting as an electronic
switch plus a small  magnetic generating coi l  for each
engine cyl inder. As the magnetic distr ibutor rotor passes
the generating coi l  for a part icular cyl inder, the induced
electr ical pulse activates the SCR switch. The energy stored
in the capacitor is released through the SCR and wir ing
harness into the proper transformer primary winding and
high voltage is induced into the secondary of the winding
to f ire the spark plug.

The GNH series (four and six cyl inder) engine ignit ion s,ys-
tem contains a posit ive output lead, lettered P, for ground-
ing the ignit ion and shutt ing the engine down. See wir ing
diagrams Section 5.

GVl2 (12 cyl inder) engines ignit ion system contain two out-
put leads, letter P and N, and are connected through a
safety switch adapter for grounding of the ignit ion. These
output leads cannot be connected together due to opposite
polari ty. See wir ing diagrams Section 5.

The Lubricating System

1 .

2.

Cummins Gas Engines are pressure lubricated. The pres-
sure is supplied by a gear-type lubricating oi l  pump.

A by-pass valve is provided in the ful l- f low oi l  f i l ter as in-
surance against interruption of oi l  f low by a dirty or clogged
element .

Oil  is drawn into the pump through an external oi l  l ine con-
nected to the oi l  pan sump. A screen in the sump f i l ters the
o i l .

On GV12 Ser ies Engines o i l  f lows f rom the pump to  the
ful l- f low f i l ter to the lubricating oi l  cooler ( in Vee), then to
the front of the engine block where i t  is directed to the oi l
headers which are dri l led the ful l  length of the block on
each side; oi l  passages from the headers del iver oi l  to mov-
ing parts within the engine

GNH Ser ies Engine o i l  f low is  f rom the pump through a
fu l l - f low f i l te r  back again  in to  the pump to  cy l inder  b lock
connection. The f i l ter may be either bracket-mounted or
mounted direct ly to the rear of the pump. External l ines are

used in the bracket-mounted arrangementl the f i l tered oi l
then f lows f rom the pump-b lock connect ion to  the o i l  coo ler
back to  the o i l  header  through in terna l  dr i l l ings in  the en.
g ine b lock.  An o i l  header ,  dr i l led the fu l l  length o f  the b lock
on the accessory drive side, del ivers oi l  to branch passages
and on to moving parts within the engine.

4. Oil  pipes - or a combination of pipes and passages - carry
oi l  from the camshaft to upper rocker housings, and various
dri l l ings throughout the block, crankshaft,  connecting rods
and rocker levers complete the oi l  circulat ing system.

5. Lubricating oi l  pressure is control led by a regulator located
in  the lubr icat ing o i l  pump.

6. By-pass f i l ter when used, should be connected into the
lubricating oi l  circuit  between the oi l  pump and the ful l- f low
fi l ter. This wil l  increase the service l i fe of the fu[ l- f low f i l ter
by removing part of the f i l ter ing load from the ful l- f low f i l -
ter. The return l ine should discharge below the oi l  level in
the oi l  pan to prevent aeration.

3.
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The Cooling System

On the GNH Series Engine, coolant is circulated by a cen-
tr i fugal-type water pump mounted in the block at ihe gear
cover end and driven by belts from the accessory drive.

The water circulates around the wet-type cyrinder r iners and
through the cyl inder head. Discharge connections between
the heads are provided by 

" 
*" i" ,  manifotd. The water

manifold houses a single thermostat to control engine op-
erating temperature.

The engine coolant is cooled by a radiator or by heat ex-
changers, depending on the type of instal lat ion. In some
cases, the heat exchanger and oi l  cooler are buitt  as one
uni t .

on the GV12 series Engines, coolant is circutated by a cen-
tr i fugal-type water pump mounted at the front of the engine
and driven by belts from the accessory drive.

The coolant is drawn from the radiator or tank by the water

pump and del ivered to.. the center of the block through the
water header, through the ports to the cyl inder block water
jackets and the cyl inder heads. Then, the coolant f lows in-
to a return header surrounding the exhaust manifolds. The
hot exhaust quickly warms the cold water when the engine
is f irst started and keeps i t  warm during slow-speed and
light- load operations. From the header, the water goes to
the thermostat housing where i t  is directed to the radiator
for cool ing, or i f  i t  has not been heated suff iciently to actu-
ate the thermostats, i t  wi l l  5e directed through a by-pass
tube to the water pump for recirculat ion. The engine cool-
ant is cooled by a radiator or by heat exchangers, depend-
ing on the type of instal lat ion.

Whenever heat exchangers are used on Cummins Gas En-
gines, an auxi l iary water pump is used to cjrculate water
through the heat exchanger and around the tube bundle
that  conta ins engine coolant  or  lubr icat ing o i l .

The Air System

The intake air should always be routed through an air clean-
er. The cleaner may be mounted on the engine or equip-
ment and may be either paper element or composite type
depending upon the engine application. Air is routed f iom
the air cleaner direct ly into the carburetor, where i t  mixes
with a metered amount of fuel and is dispersed into the in-
take manifold(s) and on into the cyl inders.
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The operator of the engine assumes the responsibi l i ty of
engine care whi le  i t  is  be ing worked.  Th is  is  an impor tant
job and one that wi l l  determine to a large degree the ex-
tent of prof i t  from the operation. There are comparatively
few rules which the operator must observe to get the best
service from a Cummins Gas Engine. However, i f  any of
these rules are broken, a penalty is certain to fol low. The
penalty may be in lack of work accomplished because of
lowered engine eff iciency or i t  may be in down t ime and
costly repair bi l ls result ing from premature engine fai lure.

2-1

Installation and
Operating lnstructions

Instal lation Instructions

1.  Remove a l l  tape and p last ic  covers  f rom fue l ,  lubr icat ing
o i l  and a i r  in take connect ions.

2 .  Locate un i t  on a  f i rm base and secure in  des i red pos i t ion
wi th  anchor  bo l ts  and shock mounts .  Check a l ignment  o f
engine with driven unit,  shim as necessary to obtain des.ired
al ignment. Al low suff icient space to provide access to al l
s ides o f  un i t .

Note: On instal lat ions with external coolant l ines, such as
cool ing towers and heat  exchangers ,  p ip ing should  be in-
s ta l led wi th  f lex ib le  connect ions to  reduce s t ress on r ig id
p ip ing due to  engine v ibrat ion.

3 .  Prov ide for  outs ide vent ing o f  exhaust  gas i f  un i t  is  ins ta l led
in  an enc losed area;  a lso,  vent ing o f  rad ia tor  coo l ing a i r
must  be prov ided.

? INCH LINE SERVICE flEEULATOR

4. Connect gas supply piping as suggested in Preferred Pip-
ing Schemat ic  F ig .  2-1 .

Note:  Ins ta l l  f lex ib le  connect ion between l ine regula tor  and
pressure reduct ion va lve.

Caution: Do not use rubber hose for flexible connection.

5 .  lnspect  un i ts  for  damaged or  miss ing par ts .  Check a l l  bo l ts
and nuts for t ightness; replace as necessary.

6 .  lnspect  a l l  w i res for  cut  or  f rayed insu la t ion;  rep lace a l l
damaged wi r ing.

7. Check thrott le for free travel l  correct as necessary.

8. Refer to wir ing diagrams, Section 5, for external electr ical
and ign i t ion wi r ing,  i f  app l icab le .

THERMAC PRISSURE REDUCING VATVE

POVER A{IXTURE
ADJUST^IENT VALVE

\

rr^osPHERrc VENT I

Odfic

liB:

I |tdt

r/1!''ri

hf, uil
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VATER
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Fig .  2 -1  .  Pre fer red  p ip ing  -  schemat ic
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Operati ng lnstructions

New Engine Break-ln

The way a new engine is operated during the f irst 100 hours'
service wil l  have an important effect on the l i fe of the en-
gine and i ts parts. l ts moving parts are closely f i t ted for
long serv ice,  and even though a l l  Cummins Gas Engines are
run on a dynamometer for several hours before they leave
the factory, 8n addit ional period may be required before
uniform oi l  f i lms are establ ished between al l  mating parts.
During the f irst 100 hours' service:

1. Operate at one-half to three-quarters thrott le. Do not op-
erate at maxmium horsepower for more than f ive minutes at
a  t ime.

2.  Do not  id le  the engine for  long per iods as th is  wi l l  cause
cyl inder walls to glaze before the piston r ings seat properly
and result in excessive lubricating oi l  consumption.

3. Watch the instruments closely. Decrease engine rpm if  oi l
temperature reaches 2250 F or i f  coolant temperature ex-
ceeds 190o F.

4. Operate with a power requirement low enough to al low ac-
celerat ion to governed speed under any condit ion.

Pre-starting Instructions - First Time

Priming Lubricating System

A dipstick oi l  gauge is located on the side of the engine.
The d ipst ick  suppl ied wi th  engine has an "H"  (h igh)  and l 'L"
( low) level mark to indicate lubricating oi l  supply. The dip-
st ick must be kept with the oi l  pan, or engine, with which i t
was original ly supplied. Cummins oi l  pans dif fer in capacity
with dif ferent type instal lat ions and oi l  pan part numbers.

1. Fi l l  crankcase to r 'L" ( low) mark on dipst ick.

2. For GV12 Series Engines, remove pipe plug from top of
lubricating oi l  f i l ter head at port marked "in" for paper ele-
ment f i l ters.

3. For GNH Series Engines, remove pipe plug on side of lu-
br icat ing o i l  pump.

4. Connect a hand or motor-driven priming pump l ine from
source of clean (see Lubricating Oil  Specif icat ions) lubri-
cating oi l  to oi l  plug boss.

5. Prime unti l  a 30 psi minimum pressure is obtained.

6. Crank engine, with ignit ion "OFF" for at least 15 seconds
while maintaining external oi l  pressure at a minimum of 15
Psi .

7. Remove external oi l  supply and replace plug in lubricating
o i l  pump or  o i l  f i l te r .

8. Fi l l  crankcase to rrH" (high) mark on dipst ick with oi l  meet-
ing specif icat ions. No change in oi l  viscosity or type is
needed for  new or  newly  rebui l t  eng ines.

Caution: After engine has run a few minutes it will be nec-
essary to add lubricating oil to compensate for that ab-
sorbed by filter element(s) and oil cooler.

Check Hydraulic Governor

1. Many engines used in stat ionary power appl ications are
equipped with a hydraul ic governor. The governor uses the
same type lubricating oi l  for energy medium as the engine.
However, the governor oi l  system is separate from the en-
gine lubricating oi l  system and must be maintained.

2. Oil  level in governor sump must be at high-level mark on
dipstick.

Normal-Daily Checks

Gheck Oil Level

Keep oi l  level as near the high mark as possible.

Gaution: Never operate the engine with oil level below the
low-level mark, or above the high-level mark.

Check Air Gonnections

Check air connections to air equipment, i f  used, and to the
air cleaners.

Gheck Engine Coolant Supply

Remove the radiator or heat exchanger cap and check en-
gine coolant supply. Add coolant as needed to completely
f i l l  the system.

Make visual check for leaks.

There are several recognized methods of protecting engine
cooling systems from rust and corrosion. These methods
are described on Page 3-11.

1 .

2.
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Starting The Engine

Starting requires only that
the combustion chamber
ignited at the correct t ime.

clean air and fuel be supplied to
in proper quanti t ies and spark-

Normal Starting Procedure

l f  engine is equipped with overspeed stop, push "Reset"
button before attempting to start engine.

Set thrott le for idle speed.

Disengage driven unit or make sure main disconnect switch
is  open.

Open gas supply shut-off valve.

Turn on ignition switch. Press starter button or press "stop-
run-start" switch to "start" position.

On engines equipped with an oi l  pressure safety control
the momentary start posit ion on ignit ion switch is ut i l ized
as a safety control overr ide circuit  (Wiring Diagrams - Sec-
t ion 5). The starter circuit  is control led by a push button
switch. The "stop-run-start" switch must be held in the
start posit ion unti l  the engine starts and oi l  pressure comes
up to normal. On sentinel safety controls, turn cam lever
clockwise for start posit ion. Cam wil l  return to neutral po-
sit ion as soon as engine starts, or when cranking oi l  pres-
sure is suff icient to raise piston.

Caution: To prevent electric cranking motor damage, do not
crank engine for more than 30 seconds continuously. lf en-
gine does not fire within first 30 seconds, wait one to two
minutes before recranking.

Warm Up Engine Before Applying Load

When the engine is started, i t  takes a while to get the lubri-
cating oi l  f i lm re-establ ished between shafts and bearings
and between pistons and l iners. The most favorable clear-
ances between moving parts are obtained only after al l  en-
gine parts reach normal operating temperature. Avoid seiz-
ing pistons in l iners and running dry shafts in dry bearings
by bringing the engine up to operating speed gradually as
it  warms up. l t  is preferred to al low engine to run at 800 to
1000 rpm for some 4 to 5 minutes or preferably unti l  water
temperature reaches 140o F before engaging the load, un-
less equipped with oi l  or water immersion heaters. During
the next 10 to 15 minutes, or unti l  water temperature
reaches 1600/1650 F, operate at partial load at approxi-
mately 750/o of governed rpm, i f  load requirement permits.

Instrument Panels

Operate By The Instruments

Regardless of appl icat ion, the operator muqt use the panel
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board instruments. The instruments indicate at al l  t imes the
engine's operating characterist ics.

Use The Tachometer

Governed engine speed is the maximum rpm which a prop-
erly adjusted governor wil l  al low the engine to turn under
rated load.

Never override the governor under normal operation or al-
low the engine to exceed governed rated rpm during op-
eration.

The Oil Temperature Gauge

The oi l  temperature gauge normally should read between
180o F and 2000 F for best lubrication. Under ful l- load con-
dit ions, a temperature of 2250 F for a short period is not to
be considered cause for alarm.

Caution: Any sudden increase in oil temperature which is
not caused by load increase is a warning of possible mech-
anical failure and should be investigated at once.

During warm-up period, apply load gradually unti l  oi l  tem-
perature reaches 140o F, unless oi l  immersion heater is
used.  Whi le  o i l  is  co ld  i t  does not  do a good job o f  lubr i -
cating. Continuous operation with oi l  temperatures much
below 140o F increases l ikel ihood of crankcase acids in the
lubricating oi l  which quickly accelerate engine wear.

Keep Water Temperature Between
1650 And 1950 F

A water temperature of 1650 F to 1950 F is the best assur-
ance that cyl inder l iners are heated to the proper tempera-
ture to support good combustion and that working parts of
the engine have expanded evenly to the most favorable oi l
clearances. See "Engine Warm-Up."

Keep thermostats in the engine summer and winter, avoid
long periods of idl ing and do whatever else is required to
keep water temperatures up to a minimum of 1650 F. i f  nec-
essary in cold weather, use radiator shutters or cover a part
of the radiator to prevent overcgol ing.

Overheating problems require mechanical correction. They
may be caused by loose water pump belts, a clogged cool-
ing system or heat exchanger, or insuff icient cool ing capac-
ity. Report cases of overheating to the maintenance de-
partment for correction; 2fllo F marimum engine coolant
temperature should not be erceeded.

Keep An Eye On The Oil Pressure Gauge

The oi l  pressure gauge indicates any drop in lubricating oi l

5.
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supply or mechanical malfunction in the lubricating oi l  sys-
tem. The operator should note loss of oi l  pressure immed-
iately and shut down the engine before bearings are ruined.

Normal Operating Pressures are:

GNH Series GV12 Series

At idle - 600 rpm
At rated speed

Serv ice Manual
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Cold Weather Protection

For cold-weather operation, use of permanent-type ethylene
glycol-base anti freeze with rust inhibitor addit ives is rec-
ommended.  See Page 5-1.

To completely drain cyl inder block and head, open petcock
or remove drain plug on water pump (V12 Series only), open
petcock on side of cyl inder block at front and rear of en-
gine and open vent cooks. l f  an oi l  cooler, heat exchanger
or other "water-cooled" accessory is used, open petcock
on unit.  Fai lure to drain any of these units may cause seri-
ous damage in freezing weather.

Operator's Daily Report

Make a dai ly report of engine operation.

The engine must be maintained in top mechanical condi-
t ion in order to obtain satisfactory operation. Engine ad-
justments, etc.,  are the work of the maintenance depart-
ment. However, the maintenance department needs dai ly
running reports from the operator to make necessary ad-
justments in the t ime alotted and to make provisions for
more extensive maintenance work as the reports indicate
the necessity.

Comparison and intel l igent interpretat ion of the dai ly report
along with a practical fol low-up action wil l  el iminate prac-
t ical ly al l  operating fai lures and emergency repairs. Report
to the maintenance department any of the fol lowing con-
d i t i ons :

Low lubricating oi l  pressure.

Low power.

Abnormal water or oi l  temperature.

Unusual  eng ine no ise.

Mis f i r ing engine.

1 .

2.

15 psi  (Min.)
40 psi  (Min.)

Note: Individual engines may vary from above normal pres-
sures. Observe and record pressures when engine is new

l"J;*" 
as a guide for indication of progressive engine

High Altitude Operation

Engines lose horsepower when operated at high alt i tude be-
cause the air is too thin to burn as much fuel as at sea
level. This loss is about 3 percent for each 1000 feet of
alt i tude above sea level and 1 percent per 10o F above 600
F for a natural ly-aspirated engine.

Engine Shut-Down

Let the engine idle a few minutes before shutt ing i t  down.

It  is important to idle an engine 3 to 5 minutes before shut-
t ing i t  down to al low lubricating oi l  and water to carry heat
away from the combustion chamber, bearings, shafts, etc.

Turn lgnition Switch To "Off" Position
To Shut Down The Engine

The engine can be shut  down by turn ing of f  the ign i t ion
switch. This grounds the ignit ion which prevents the spark
plugs from f ir ing. On engines equipped with gas shut down
valves which are actuated by the ignit ion system also closes
the gas valve shutt ing off the gas supply to the carburetor.
See wi r ing d iagrams -  Sect ion 5 .

Stop The Engine lmmediately lf Any Parts Fail

Practical ly al l  fai lures give some warning to the operator
before the parts fai l  and ruin the engine. Many engines are
saved because an alert operator heeds warning signs (sud-
den drop in oi l  pressure, unusual noises, etc.) and immed-
iately shuts down the engine. A delay of ten seconds after
a bearing fai lure causes a knock, rnay result in a ruined
crankshaft or al low a block to be ruined by a broken con-
necting rod.

Never continue to operate the unit after engine indicates
that something is wrong.

5-35 psi
30-70 psi

1 .

2.

3.

4.
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Maintenance is the key to lower operating costs and a gas
engine- l ike  any other  un i t - requ i res per iod ic  mainten-
ance to keep i t  running profi tably. Fai lure or ineff icient op-
eration usually results in a double loss - reduced profi ts
plus increased repair costs.

3-1

Gas Engine
Maintenance

Scheduled Maintenance

Preventive maintenance performed on schedule is the
easiest as well  as the least expensive type of maintenance.
It  permits the maintenance department to do the work on
schedule rather than at unusual hours.

Engine Wear, Engine Work And
The Maintenance Schedule

Although i t  may vary in dif ferent appl icat ions, engine wear
is, for the most part,  proport ional to engine work.

Engine work, measured in horsepower, is obtained from
burning fuel to generate power. Engine application, dif f icult
working condit ions, adverse weather and excessive engine
loads must also be considered when determining a practical
maintenance schedule .

Scheduled Maintenance Operations

This section is arranged so a maintenance program can be
set up immediately. Instruct ions are complete for each op-
eration and necessary forms are shown which may be re-
produced and used as check sheets.

The schedule  can be appl ied to  a l l  Cummins Gas Engine
Units, al lowing operators of equipment powered by various
models to establ ish an integrated maintenance schedule by
us ing one form.

Maintenance Operations

Effective maintenance objectives can be accomplished by
performing "system" maintenance as outl ined on the chart
on Page 3-2 and detai led in the fol lowing pages. Study this
section careful ly to famil iar ize yourself with the procedure.
Later, the chart wi l l  be needed only as a check-off sheet.

Maintenance intervals given on the chart are based on aver-

age operation. To adapt the chart
cif ic appl icat ion, calculate exact
chart.

effectively to your spe-
hour ly  f igures in to  the

Major lnspection

At the "F"  check,  the Cummins Gas Engine un i t  must  have
a major inspection. This is not routine maintenance' and
therefore is described separately on Page 3-21.

The kind of oi l  used, the eff iciency of the f i l ter ing system
and condi t ion o f  the engine must  be cons idered in  deter -
min ing when o i l  needs changing.  The above schedule  is
based upon use of both ful l- f low and by-pass f i l ters. lF A
BY-PASS FILTER IS NOT USED, THE OIL CHANGE PERI-
OD SHOULD BE REDUCED. The safest  method for  deter -
min ing o i l  change is  by lubr icat ing o i l  ana lys is ;  see Sec-
t ion 5 .

On cont inuous power  un i ts ,  the o i l  change per iods sug-
gested in  the regular  maintenance schedule  can be fo l -
lowed safely; however, laboratory analysis may indicate
poss ib le  lengthening of  t ime between changes for  greater
economy.

For standby units adjust schedule as fol lows and with due
cons iderat ion.

A -week l y ,  B -mon th l y ,  C -eve ry  3  mon ths ,  D -eve r !  6
months, E - yearly.

Lubr icat ing o i l  s tanding in  engines on s tand-by bas is  may
tend to  ox id ize and requi re  changing even though i t  is  not
dirty. Laboratory test ing is a way to determine whether oi l
is  ox id iz ing under  these condi t ions,  and we suggest  that
oi ls be checked regularly. After several tests i t  wi l l  be pos-
s ib le  to  schedule  o i l  changes on s tand-by un i ts  where the
oi l  is not actual ly being contaminated due to dirt  or work-
ing condi t ions.

Stand-by electr ic power generating units should be started
once each week in locations where ambient temperature
remains below 70o F and condit ions of high humidity exist.
Start engine and bring unit up to normal operating temper-
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Maintenance Schedule *Under  ext remely  dust  and/or  h igh humid i ty  condi t ions,
perform at more frequent intervals.

A B c D E F

LUBRICATING
SYSTEM

Check Engine Oi l  Leve l v / / / / v
Check Leaks and Correct v / / / / v
Change  Eng ine  O i l / / / v
Change Engine F i l ter  (Fu l l -F low) / / / /
Change Hydrau l ic  Governor  F i l ters / / / /
Record Oil  Pressure v / / /
Lubr icate  E lect r ica l  Equipment / / / /
Change By-Pass Fi l ter Element / / / /
Lubricate Water Pump and Fan Hub / /

FUEL
SYSTEM

Check Gas Leaks and Correct / / / / / /
Check Hydrau l ic  Governor  Oi l  Leve l / / / /
Adjust Valves/Crossheads / / /
Change Hydrau l ic  Governor  Oi l / /
Lubr icate  Hydrau l ic  Governor  Motor v /

IGNITION
SYSTEM

Clean and T ighten Elect r ica l  Connect ions * B #$t;{# / / / /
Clean and Check Spark  P lugs / / /
Check Wir ing Harness / / /

COOLING
SYSTEM

Fil l  Cooling System. Check Leaks and Correct / / / / / /
L;heck Heat  Exchanger  Z inc P lugs / / / /
Check and Adjust  Be l t  Tens ion / / / /
Check Engine Coolant  and Corros ion Resis tor / / / /
Check Auxi l iary Water Pump / / / /
Check Fan Hub and Drive Pulley / / /
Check Thermostats / / /
Clean Heat Exchanger and Cooling System SPRING AND FALL
Clean Auxi l iary Coolant Heater ONCE A YEAR

AIR
SYSTEM

Check Ai r  C leaner  Oi l  Leve l / / / / / /
Clean Pre-Cleaner/Dust Cup v / / / / /
Clean Composite/Dry-Type Cleaner Element *A / / / / /
Change Ai r  C leaner  Oi l *A / / / / /
Clean Crankcase Breather * B / / / /
Clean Tray Screen * B :T;+i / / / /
Check Ai r  P ip ing and Vent  Tube Connect ions * B / / / /
Check In le t  A i r  Rest r ic t ion *c / / /
Replace Composite/Dry-Type Cleaner Element *c / / /
Clean o i l Bath Ai r  C leaner * D

ii-:i / /

GENERATOR
POWER

Clean Exc i ter  Regula tor *A tljffirfr / / / / {
Check Connect ions and Gauges / v / / /
Check for  Dust / / / / /
Check Intake and Exhaust Openings / / / / /
Check Bearing Temperature / / / / /
Check Sl ip  Ring and Brushes , / / / /
Check Brush Pressure or  Replace / / /
lnspect  Wind ings and Elect r ica l  Connect ions / / /
Flush Grease Cavity i0fil Hours

OTHER
MAINTENANCE

Check Operator 's Report / / / / / /
Check Vibrat ion Damper  A l ignment / / /
Clean Electr ic Units and Tighten Connections / / /
Check Alternator/Generator Brushes and Commutator / / /
Clean Engine / / /
Tighten Mount ing Bol ts  and Nuts / / /
theck Engine Blow-By / /
Check Crankshaft End Clearance / /

A s a p p | i c a b | e t o y o u r u n i t , c h e c k e a c h o p e r a t i o n o n c @
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'----/ ature and run for approximately thirty minutes. Check for
corrosion on all relays and switch terminals. Correct as
necessary.

On units in location where ambient temperature is normally
at or above 70o F, perform starting procedure as above
every two weeks.

The above procedures are only recommendations; there-
fore, the operator must take into.consideration the environ-
ment of unit  instal lat ion.

Suggested Hourly Interuals For Ghecks

!Ht# check Performed

A B C D E F

GNH Daily 200 400 800 1600 6400
GV12 Daily 250 500 1000 2000 6000
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Lubricating System Maintenance

1 .

2.

Lubricating oi l  performs four functions in an engine,

Reduces fr ict ion (heat and wear) by providing a f i lm be-
tween bearing surfaces.

Scavenges by picking up carbon and other small  part icles,
carrying them to the oi l  f i l ter where they are taken out of
c i rcu la t ion.

Cools pistons, l iners and bearings and absorbs heat from
the engine. This heat is then dissipated by radiat ion from
the pan and by an oi l  cooler. l t  is important that air be free
to f low around the oi l  pan.

Completes the seal of r ings to pistons and cyl inder walls.

There are two broad classes of lubrication fai lures:

Those caused by running an engine without or low on oi l
result ing in seizures of pistons or bearings. Fai lures due to
poor or marginal lubrication, from low oi l  pressure, di lut ion,
part ial ly clogged oi l  passages and dirty or clogged lubri-
cating oi l  f i l ters or improper clearances.

Gheck Engine Oil Level (Daily)

Check oi l  level with dipst ick oi l  lauge located on the en-
gine. For accurate readings, oi l  level should not be
checked for approximately 30 minutes after engine shut-
down. Keep dipst ick with the oi l  pan with which i t  was
original ly supplied. Keep oi l  level as near "H" mark as
poss ib le .  F ig .  3-1 .

Caution: Never operate the engine with oil level below the
"L" mark or above the "H" mark.

Check Leaks And Correct (Daily)

Check for evidence of external oi l  leakage. Tighten cap-
screws, f i t t ings, connections or replace gaskets as neces'
sary to correct. Check oi l  dipst ick and f i l ler tube caps. See
that they are t ightened securely.

Change Engine Oil  (C Check)

The kind of oi l  used, the eff iciency of the f i l ter ing system
and the condit ion of the engine must be considered in de-
termin ing when o i l  needs changing.

The schedule for oi l  changes is based on average crank-
case and f i l ter capacity when both ful l- f low and by-pass f i l -
ters are used.

Note: l f  a by-pass f i l ter is not used, the oi l  change period
must be reduced by one-third.

The safest method for determining oi l  change period is by
lubricating oi l  analysis. See "Lubricating Oil  Specif ica-
t ions", Page 5-2.

Remove pipe plug from bottom of oi l  pan; drain oi l  in a
suitable container. Do not instal l  plug unti l  al l  oi l  has
dra ined f rom engine.

Caution: On engines equipped with double sump oil pans,
both sumps must be drained when changing oil.

Instal l  drain plug and torque to 60/70 ft .  lb.,  f i l l  crankcase
to h igh leve l  on d ipst ick .

l .

Ghange Engine Full-Flow Filter (Paper Element)
(C Check)

1. Remove drain plug from f i l ter case and al low oi l  to drain.

2. Loosen center bolt  or remove capscrews and remove f i l ter
case from f i l ter head. Fig. 3-2.

3. Withdraw f i l ter element, inspect, then discard.

Note: lnspect for metal part icles. l f  metal is found, a check
of connecting rods and main bearings should be made at

4.

1 .

2.

Fig ,  3 -1  .  Check ing  eng ine  o i l  leve l



Fig .  3 -2 .  Remov ing  lubr ica t ing  o i l  f i l te r  cen ter  bo l t
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Fig .  3 -3 .  Lubr ica t ing  genera tor

4. Remove seal r ing from f i l ter head and discard.

5. Clean f i l ter case thoroughly.

6. check to make sure element seals are in place and instal l
new element over pi lot and/or valve assembly in bottom of
f i l ter case.

7. Posit ion new seal r ing in place; assemble f i l ter case to
head and t ighten center bort ( i f  used) to 30/3b foot-pounds.

8.  Check o i l  leve l .  Run engine and check for  leaks.

9 .  Recheck engine o i l  lever ;  add o i r  as  necessary  to  br ing o i l
leve l  to  "H"  mark on d ipst ick .

Note: Always al low oir to drain back to oir pan before
check ing leve l .

Record Oil Pressure (C Check)

Start the engine and increase speed untir  the oit  tempera-
ture gauge reads 140o F. Reduce engine speed to idre and
record the o i l  pressure.  A compar ison of  pressure a t  id r ing
speed with previous readings wii l  give an indication of
progressive wear of lubricating oi l  pump, bearings, shafts,
etc. These readings are most accurate and reriabre when
taken immediately after an oi l  change.

Lubricate Electrical Equipment Alternator
Or Generator - Battery Charging (C Check)

Lubricate alternator or. generator by adding 5 or 6 drops of
SAE 20 lubr icat ing o i l  to  o i l  cup,  F ig .  3_ i ,  or  by  turn ing
down grease cup a maximum of one turn.

caution: Avoid over-rubrication which is harmfur to insura-
tion.

l f  no oi lers are present, unit  contains sealed bearings and
requi res no lubr icat ion.

when a generator or alternator f i l ter is used, clean f i l ter
Screen at each lubrication period. Remove f i l ter screen
and wash in an approved cleaning solvent; blow dry with
compressed air and reassemble.

Electric Granking Motor

Add 5 or 6 drops of clean sAE 30 rubricating oir to crank-
ing motor bearings.

Air Or Natural Gas Cranking Motor

The air or natural gas cranking motor may be equipped
with grease f i t t ings, fert wicks with lubricating oi i  caps,
outer grease cups or air l ine rubricators. Foi low manufac-
turer 's recommendation for procedure, intervar and rubri-
cant specif icat ion. See Section b.

Change Engine By-pass Filter Element
(C Check)

Ch.ange by-pass f i l ter elements on engines so equipped as
fo l lows:

caution: Never use a by-pass firter in prace of a fuil-ftow
filter.

Remove drain plug from bottom of housing and drain oir.
Remove clamping r ing capscrew and l i f t  off  cover.

1 .

2.

3-5
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Unscrew pack hold-down assembly; l i f t  out element(s) and
hold-down assembly. Discard element(s).

Clean housing and hold-down assembly in solvent.

Inspect hold-down assembly spring and seal. Replace i f
damaged.

Inspect  dra in  p lug and connect ions.  Replace p lug.

On the Cunimins Fleetguard by-pass f i l ter, check ori f ice
plug inside oi l  outlet connection; blow out with air jet to
make sure ori f ice is open and clean.

8. Check f i l ter cover '3O" r ing. Replace i f  damaged or de-
teriorated.

Instal l  new element(s) in housing.

Replace hold-down assembly in f i l ter and t ighten down to
stop.

Posit ion cover "O" r ing seal.

Instal l  cover and clamping r ing; t ighten capscrew unti l
clamping lugs come together.

Add enough extra oi l  to crankcase to f i l l  case and element.

Loosen vent plug in cover and start engine. Close vent
p lug when o i l  reaches vent .  Shut  down engine and check
oi l  level;  add oi l  as necessary.

Lubricate Water Pump And Fan Hub (C Check)

l f  water pump and fan hub contain grease f i t t ings or plugs
through which grease may be applied, give one "shot"
(approx. 1 tablespoon) each "E" check.

Completely disassemble, clean and inspect at each third
"E" check. Pack bearings and f i l l  water pump and fan hub
bearing cav.ities lz to 2/s full of high quality industrial
grease meeting specif icat ions in Section 5.

Remove grease f i t t ings and re-instal l  pipe plugs.
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Fuel System Maintenance

Check For Gas Leaks And Correct (Daily)

Check for evidence of gas leakage at regulator and al l
p ipe connect ions.

1 .  Apply  l iqu id  soap around regula tor  to  check for  leak ing
gaskets.

2. Check for leaks at al l  gas l ine connections by soaping.

Check Hydraulic Governor Oil Level (C Check)

l f  the engine has a hydrau l ic  governor ,  use c lean lubr icat -
ing o i l  o f  the same grade as used in  the engine in  the gov-
ernor  sump.

Keep o i l  to  h igh leve l  mark on d ipst ick  o i l  gauge.  F ig .  3-4 .

Fig .  3 -4 .  Check ing  hydrau l i c  governor  o i l  leve l

Adjust Valves (D Check)

I t  is essential that valves be in correct adjustment at arl
t imes for the engine to operate properly.

Adjust valves at rrD" checks. Final adjustment must be
made when the engine is at operating temperature. The
procedure is  as fo l lows:

Timing Mark Alignment

1. Bar engine in direct ion of rotat ion unti l  No. I  VS mark ap-
pears. See Fig. 3-5 through 3-6 for location of valve set
marks. ln this posit ion, both intake and exhaust vatves wil l
be closed for cyl inder No. 1. l f  not, rotate engine one com-
plete revolut ion.

Fig .  3 -5 .  GNH t im ing marks

F ig .  3 -6 .  GV12 t im ing  marks
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Adjust  c rossheads and va lves o f  No.  1  (No.  1L on V12)  cy l -
inder  as exp la ined in  succeeding paragraphs.  Turn crank-
shaft in direct ion of rotat ion to the next VS mark corre-
sponding to  the f i r ing order  o f  the engine and the cor re-
sponding cyl inder wil l  be ready for adjustment.

F i r ing order  is  as fo l lows:

Table 3-1: Engine Firing Order
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Crosshead adjustment

ta iner  wi th  wi re  gauge.  There must  be a min imum of  0 .020
inch clearance at this point.

Valve Adjustment \

Loosen locknut and back off the adjusting screw. lnsert
feeler gauge between rocker lever and top of the valve
stem or crosshead. Turn the screw down unti l  the lever just
touches the gauge, and lock the adjusting screw in this po-
sit ion. Tighten the locknut to 70180 foot-pounds torque.

Always make f inal valve adjustment with the engine at op-
erating temperature. Valve clearances are shown in Table
3-2.

Table 3-2: Valve Clearance At Oil Temperature

2.

3.

Engine No.. of
Series Cylinders

Right-hand
Rotation

Left-hand
Rotation

1-3-4-2
1 -4-2-6-3-5
1L-0R-21-5R-
4L-3R-6L-1R-
5L-2R-31-4R

Facing the V12 ser ies  engine at  the end oppos i te  the f ly '
wheel, the left  bank is on the left-hand side of the block
and No.  lL  and No.  lR cy l inders  are a t  the end oppos i te
the f lywheel .  NH Ser ies Engine Cyl inders  are numbered
from the end opposite the f lywheel.

4. Continue turping crankshaft in direct ion of rotat ion and
making adjustments unti l  al l  valves have been correctly ad-
justed.

Note: Two complete revolut ions of the crankshaft are need'
ed to set al l  valves. Valves can be adjusted for only one
cyl inder at any one "VS" sett ing.

Crosshead Adjustments

On engines having four-valve heads, i t  is necessary to ad-
just the crossheads before making valve adjustments.

1. Loosen valve crosshead adjusting screw locknut and back
off screw one turn.

2 .  Use l ight  f inger  pressure a t  r3A"  to  ho ld  crosshead in  con-
tact with valve stem "B". Fig. 3-7.

3. Turn down crosshead adjusting screw unti l  i t  touches valve
s t e m t t C t t .

4. With new crossheads and guides, advance screw an addi-
t ional one-third of one hex (20o) to straighten stem in
guide and compensate for slack in threads. With worn
crossheads and guides, i t  may be necessary to advance
screw as much as 30o to straighten stem in guide.

5. Hold adjusting screw in this posit ion and t ighten locknut to
25/30 foot-pounds to rque.

6. Check clearance between crosshead and valve spring re-

Change Hydraulic Governor Oil (E Check)

Use the same grade oi l  as used in the engine. See "Lubri-
cating Oil  Specif icat ions". Section 5.

Note: When temperatures are extremely low, it may be nec-
essary to di lute the lubricating oi l  with enough fuel oi l  or

G N H C
G N H
GV12 &
GNVH

4
6
1 2

1-2-4-3
1 -5-3-6-2-4
1L-4R-31-2R-51-
1R-61-3R-4L-5R-
2L-6R

1 .

2.

Engine Intake Valves
Series 70o F 1400 F

Erhaust Valves
700 F 1400 F

GNHC/ 0.016" 0.014'
G N H
GV12/ 0.016" 0.014"
GNVH

0.029" 0.027"

'0.029' 
0.027"
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other special f luid to insure free f low for satisfactory gov-
ernor act ion.

Lubricate Hydraulic Governor Motol (E Check)

BEARING LUBRICATION: Under normal, intermittent op-
eration, the motor bearings should be lubricated - through
the oil cup provided - every six months with Gulfcrest A
or Stanoi l  No. 18, or their  equivalent.

GEAR LUBRICATION: The speed reduction gear housing
of a new motor is f i l led with sufficient lubricant to last for
a one-to two-year period. When lubricating, clean out the
ofd grease and refill the gear housing 3/a tull of one of the
following greases, or their equivalents, depending upon the
service in which the uni t  is  used:

-65 degrees F to 32 degrees F-use Bodine LG2 or Bea-
con No. 325.

32 degrees F to 212 degrees F-use D. A. Stuart H.M.P.
No. 1 or Hodson No. 2-1000.

Above 212 degrees F-Use Dow Corning No. 44; put
grease directly on gears.

3-9
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Cooling System Maintenance

Many operators have been shocked to f ind water in the
crankcase and to learn that i t  got there through "pin holes"
or pitted areas that started on the water side of the cyl-
inder  l iners .

This "eating away of metal" or corrosion, as i t  is common-
ly  ca l led,  is  l i ke ly  to  occur  in  any heat ing or  coo l ing sys-
tem. Corrosion may or may not be associated with iron
rust, and as a result may not show up in the coolant.

Research has shown there are many causes of corrosion
and among the most serious are acid, salt  or aeration of
the coolant. Acid and salt  can be control led by a properly
maintained corrosion resistor as described in the fol lowing
paragraphs.

Aeration refers to the air bubbles which may be drawn
into the radiator core tubes, then into the water pump and
engine. The worst effect of aeration is the loss of water
pump pr ime due to  an accumulat ion o f  a i r  resu l t ing in  com-
plote f low stoppage. Entrained air promotes accelerated
in terna l  cor ros ion.  Ent ra ined a i r  in  the coo lant  wi l l  increase
the temperature dif ferential from the combustion gases to
the water due to the reduction in heat transfer.

\
An open (non-baff led) radiator top tank is often the cause
of air entering the system. Due to the high velocity of the
coolant entering the top tank, the surface becomes very
agitated and tends to draw air into the core tubes along
with the coolant. l t  is very dif f icult  on many units to com-
pletely f i l l  the cool ing system at ini t ial  f i l l ,  this is due to
the trapping of air in pockets in the engine or other parts
of the systenl. The system should be bled of air or re{i l led
after a short period of operation to purge air from the
coolant.

Fill Coofing System, Gheck Leaks
And Gorrect (Daily)

Keep cool ing system completely f i l led. Check the coolant
level dai ly. Investigate for cause of coolant loss. Recheck
the level after engine reaches normal operating tempera-
ture. At operating temperature the thermostat is open and
water is free to circulate to al l  parts of the system and f i l l
al l  air pockets.

Check for evidence of external coolant leakage. Tighten
capscrews, hose clamps, f i t t ings, and connections, replace
gaskets or hose as necessary to correct.

Check Heat Exchanger Zinc Plugs (C Check)

Check z inc p lugs in  heat  exchanger  and change i f  bad ly

eroded. Frequency of change
action of raw water circulated

depends upon chemical re-
through heat exchanger.

Check And Adjust Belt Tension (G Check)

The service l i fe of belts used to drive fans, water pumps,
and battery-charging generators or alternators can be
greatly extended by proper instal lat ion, adjustment, and
maintenance practices. Neglect or improper procedures
often lead to problems of cool ing or bearing fai lures, as
well  as short belt  l i fe. Fol lowing are the most important
rules to be observed to extend belt l i fe:

lnstallation

1. Always shorten distance between pul ley centers so belt
can be instal led without force. Never rol l  or t ighten a belt
over the pul ley and never pry i t  on with a tool such as a
screwdriver. Both of these methods wil l  damage belts and
cause early fai lure. Diagonal cuts on a fai led belt indicate
that the fai lure was caused by rol l ing a t ight belt  over the
pulley. Cuts from prying a belt in place may be either diag-
onal or vert ical.

2. Always replace pairs of belts in complete sets to prevent
early fai lure and to provide eff icient operation. Belt r iding
depth in groove should not vary over /15 inch on matched
belt sets.

3. Pul ley misal ignment must not exceed /15 inch for each foot
of distance between pul ley centers.

4. Belts should not bottom on the pul ley grooves nor should
they protrude over 3/gz inch above top edge of groove.,

5. Do not al low belts to rub any adjacent parts.

Belt Tension

1.  T ighten be l ts  unt i l  a  reading of  90 to  110 pounds is  ind i -
cated on 5T-968 Belt Tension Gauge.

2. l f  belt  tension gauge is not avai lable, t ighten belts so that
the pressure of the index f inger wil l  depress belt as shown
in Table 3-3. The index f inger should be extended straight
down from the hand; in this manner, force wil l  be approxi-
mate ly  13 pounds.
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Re-Tensioning New Belts

All  new belts wi l l  loosen after running
and must be retensioned. Retension
"Bel t  Tens ion" .

Belt Care Or Maintenance

Belts often slip or squeak because of the glaze which

forms due to dirt  or steam cleaning.

To clean a belt,  wipe i t  off  with belt  lubricant or hydraul ic

brake f lu id .  C leaning in  th is  manner  wi l l  e l iminate most

cases of squeaking.

Do not t ighten belt beyond f igures given to el iminate belt
squeak. Squdak does not necessari ly mean belt sl ippage.
Tightening to excess may damage bearings as well  as
belts.

Check Engine Coolant

Corrosion Resistor

Periodic tests of engine coolant should be made to insure
the frequency of corrosion resistor servicing or concentra-
t ion of chromate is adequate to control corrosion for the
specif ic condit ion of operation.

When using plain water in a cool ing system with a corro-
sion resistor (with chromate-type element) or when treating
with chromate compounds, the concentrat ion of effect ive
inhibitor dissolved in the coolant can be measured by the
co lor  compar ison method.  Cummins Coolant  Check ing Ki t
ST-993 is avai lable from Cummins Distr ibutors for this
check.

Most commercial ly avai lable anti freezes contain a coloring
dye which renders the color comparison method ineffect ive.
When colored anti freezes are present in the coolant, effec-
t ive control of corrosion can be determined by inspecting
the coolant for accumulation of reddish-brown or black,
f inely granulated dirt .  A small  amount of corrosion produces
signif icant quanti t ies of these corrosion products; therefore,
i f  corrosion resistor servicing is adjusted at the f irst indica-

tion of increased accumulation of these products, actual

corrosion wil l  be l imited to a negl igible amount.

Examine the sump of corrosion resistor for these "dirt"
materials at time of servicing or inspect for them in a small
sample of coolant drained from the bottom of the radiator
after allowing coolant to settle.

Note: Use of chromate compound (added to the coolant
without a corrosion resistor) with anti freeze is not recom'
mended.

pH Value Test:

Separate tubes marked ttpH" are furnished in the test ki t .

Select a tube and f i l l  to mark with coolant to be checked.

Add eight drops of the pH Reagent to tube and mix thor-
oughly .

Insert the tube in the comparator, hole marked "pH".

Compare color of test sample with color standards on
either side. Preferred range is 8.3 to 9.5.

Wash out test tubes after each test and keep reagent con-
tainer caps in place.

Chromate Concentration Test:

Draw sample of coolant and pour into tube marked "chrom-
atett.

Insert sample into comparator hole marked "chromate".

Compare color of test sample with color standards on either
side. Preferred range is 100 to 150 grains per gal lon or 1700
to 2500 parts per mil l ion (ppm).

Wash out test tubes after each test.

Adjusting Coolant To Specifications 1

lf  the above tests indicate that the coolant is outside spec-
if icat ions, make an adjustment. immediately to prevent cor-
ros ion.

l f  the Cummins Corrosion Resistor is used, change the ele-
ment  or  e lements  and run engine four  to  s ix  hours ;  then
check coolant again; in extreme cases i t  may be necessary
to change element a second t ime. However, the latter con-
dit ion may be due to larger coolant system than corrosion
resistor was designed to treat; note reference on resistor
label.

l f  chromate compounds are used, add enough compound to
bring concentrat ion to proper level.  Normal usage is one-
half ounce chromate for each one gal lon of coolant.

for an hour or more
as described under

Table 3-3: Belt Tension

Belt Width Deflection Per Ft. of Span

lz"
rYre"
3/t"

7/a"

1 "

r3/zz"
L3/gz"

7/ts"

r/2"

e/ts"

1 .

2.

3.

4.

1 .

2.

3.

4.
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Table 3-4: Comparison Units Chromate Concentration
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Check Auxiliary Water Pump (C Check)

Maintenance and service periods for auxi l iary water pump
must necessari ly be adjusted to agree with the type of ap-
p l icat ion to  which i t  is  sub jected.

l f  coolant being pumped through the water pump is rela-
t ive ly  f ree o f  sed iment ,  cor ros ive chemica ls ,  fore ign ma-
ter ia l  and abras ives such as sand or  mud,  normal  main-
tenance per iods are suf f ic ient .

Accelerated maintenance periods are necessary to compen-
sate for  undes i rab le  operat ing condi t ions.

Check a l l  p ipes and f i t t ings for  leaks.  T ighten as necessary .

Remove cover  p la te  to  dra in  pump.

3. Li f t  out  rubber impel ler  and check for cracks,  breaks, or
other damage.

Note:  l f  impel ler  is  sub jected to  ext reme temperatures,
e i ther  hot  or  co ld ,  impel ler  l i fe  is  shor tened and inspect ion
periods must be adjusted accordingly.

Clean out  a l l  sed iment  and ins ta l l  new impel ler  i f  necessary .

lnstal l  new cover plate gasket and instal l  cover on pump.
Use a 0 .015 inch gasket  to  mainta in  proper  impel ler - to-
cover  c learance.

The aux i l ia ry  water  pump is  se l f -pr iming.

Gheck Thermostats (D Check)

Cummins Engines are equipped wi th  e i ther  low (100/1Zbo F)
or high (170/1850 F) and in a few cases higher range (180/
195o F)  thermostats ,  depending on engine appl icat ion.

Ounces Per Gallon Parts Per [lillion
(Oz./Gal.) (PPM)

Grains/Gallon
(Gr./Gal.)

0.16
0.32
0.50

850
1700
2550

50
100
150

1 .

Change Corrosion Resistor (C Check)

Change corros ion res is tor  e lement  a t  each , ,C"  check un-
less fac i l i t ies  are ava i lab le  for  tes t ing.  See , ,Check Engine
Coolant" ,  preceding.  Change e lement  when concent ra t ion
drops be low 100 gra ins per  ga l lon.

To Change Element:

Close shut -o f f  va lves on in le t  and dra in  l ines.  Unscrew
drain plug at bottom of housing.

Remove cover capscrews and cover.

Remove p la te  secur ing e lement(s) ;  l i f t  e lement(s)  f rom
housing and d iscard.  Remove p la te  be low e lement .

L i f t  spr ing f rom hous ing.

Polish plates. l f  less than half of metal plates can be ex-
posed by po l ish ing,  ins ta l l  new p la tes.

Replace spr ing and lower  p la te .

Remove transparent bag from new element(s); instal l  ele-
ment(s)  in  hous ing.

Replace upper plate, gasket and cover.

Replace drain plug and open shut-off valves in inlet and
dra in  l ines.

Heat Exchanger Systems

Determine complete capacity of cool ing system over and
above that of engine i tself .

Add one-half ounce of Nalco 38, Dearborn Formula blZ or
equivalent chromate treatment for each gal lon of water over
that stated in Step 1.

Start unit  and check pH value and chromate concentrat ion
after solut ion is thoroughly mixed.

The single-element corrosion resistor wi l l  maintain the pro-
per chromate concentrat ion for systems up to 16 gal lons
coolant capacity. l f  above this capacity, i t  is recommended
that treated "make-up" coolant be added to the system.
See "Check Engine Coolant" preceding

1 .

2.

4.

5.
2.

3.

6.

7.

8.

9.

6.

4.

5.

1 .

2.

3.

4.

Fig. 3-8. Testing thermostat Nl0809
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The lower value indicates where thermostat starts to open
and the higher value where i t  is ful ly open. Check stamping
on thermostatl install same range new thermostat as that
removed.

The opening and closing of thermostats can be checked
against a thermometer while immersed in water as the water
is brought up to temperature by heating. Fig. 3-8.

Check Fan Hub And Drive Pulley (D Gheck)

Check fan hub and drive pul ley to be sure that they are
securely mounted.

Tighten fan capscrews each "D" check. Check drive pul ley
for looseness or wobble, and i f  necessary, remove fan and
hub and t ighten the shaft nut. l f  fan hub wobble is found
check bearings for excessive wear. Tighten the bracket
capscrews.

Clean Cooling System (Spring And Fall)

The cool ing system must be clean to do i ts work properly.
Scale in the system slows down heat absorption from water
jackets and heat reject ion from the coolant supply. Use
clean water which wil l  not clog any of the small  passages
in the block or head.

Clean out radiator cores, heater cores, oi l  cooler, and en-
gine block passages which have become clogged with scale
and sediment by chemical cleaning, neutral izing and f lush-
ing.

Pressure Flushing (Yearly)

Flush the cool ing system and block when anti- freeze is
added or removed, or before instal l ing a Corrosion Resis-
tor  on a used engine.

When pressure f lushing the radiator, open the upper and
lower hose connections and screw the radiator cap on t ight.
Remove thermostats from housing and f lush block with
water. Use hose connections on both upper and lower con-
nections to make the operation easier. Attach the f lushing
gun nozzle to the lower hose connection and let water run
unti l  the radiator is ful l .  When ful l ,  apply air pressure
gradually to avoid damage to the core. Shut off  air and
allow radiator to ref i l l ;  then apply air pressure. Repeat unti l
water coming from radiator is clean.

Sediment and dirt  sett les into pockets in the block as well
as the radiator core. Remove thermostatS from housing and
flush block with water. Part ial ly restr ict the lower opening
unti l  the block f i l ls up. Apply air pressure and force water
from the lower opening. Repeat the process unti l  stream of
water coming from block is clean.

Clean Engine Coolant Heater

Disconnect electr ical supply.

Drain cool ing system.

Disconnect coolant inlet and outlet connections.

Remove capscrews and lockwashers securing head to heat-
er assembly; l i f t  off  head and discard gasket.

Unscrew heating element from body.

Remove al l  l ime deposit and sludge from element and hous-
ing. Check for free action of gate valve.

Instal l  heating element in housing.

Posit ion head with new gasket to body; secure with lock-
washers and capscrews.

Connect coolant inlet and outlet connections.

Fi l l  cool ing system; connect electr ical supply; start engine
and check for leaks.

1 .

2.

3.

4.

5.

6.

7.

8.

9.

10.
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Air System Maintenance

When engines operate
adjust  the maintenance
3-3 as necessary.

under  ext remely  dusty  condi t ions,
intervals indicated on Page 3-2 and

Check Air Cleaner Oil Level (Daily)

Check o i l  leve l  in  o i l  bath  a i r  c leaner  to  be sure o i l  leve l  is
a t  ind icated mark.  F ig .  3-9 .  Dur ing wet  weather  and in  win ter
months,  excess ive mois ture in  a i r  c leaner  o i l  somet imes
causes the c leaner  to  become f looded and resu l ts  in  o i l
pu l lover  or  p lugging of  the bot tom a i r  c leaner  screen.  Add
or  change o i l  as  necessary .  Th is  is  espec ia l ly  impor tant  i f
o i l  bath  c leaner  is  the on ly  c leaner  on the engine.

F i g .  3 - 9 .  C h e c k i n g  a i r  c l e a n e r  o i l  l e v e l

Clean Pre-Cleaner And Dust Pan (Daily)

On engines work ing under  ext remely  d i r ty  condi t ions,  an a i r
pre-c leaner  may be used.  Clean pre-c leaner  jar  and dry-
type air cleaner dust pans dai ly or more often as necessary
depending on operat ing condi t ions.

Glean Composite/Dry-Type Cleaner Element
(B Check)

The paper element in a dry-type air cleaner mpy be cleaned

severa l  t imes by us ing compressed a i r .  Do not  ho ld  a i r  je t
too c lose to  paper  e lement  or  e lement  wi l l  be damaged.

When instal l ing the element, make sure i t  seats on the gas-
ket  a t  the a i r  c leaner  out le t  end.  F ig .  3-10.

Fig .  3 -10 .  A i r  c leaner  -  compos i te  d ry  type N11004

Caution: Holes in the element of a dry-type air cleaner ren-
der cleaner inoperative, and the element must be replaced.

Composite cleaners combine a centr i fugal cleaning stage
wi th  a  paper  f i l te r  e lement .  F ig .  3-11.

Air enters the cleaner through a hooded inlet on the side
of the cleaner and passes into a tube. Vanes on the tube
impart a cyclonic twist to the air which throws dust part icles
to the outside.

The separated dust col lects in a cup at bottom of cleaner
while clean air passes up through center of tube to a paper
f i l ter. The paper f i l ter then removes any small  part icles re-
main ing in  the a i r .



F i g .  3 - 1 1 ,  A i r  c l e a n e r -  c e n t r i f u g a l  t y p e N11005

Before d isassembly ,  w ipe d i r t  f rom cover  and upper  por-
t ion o f  a i r  c leaner .  To c lean composi te- type:

Loosen c lamps and remove cover .

Unscrew wing bo l t  ho ld ing inner  cover  and e lement  in  po-
s i t ion;  remove e lement  carefu l ly  so loose d i r t  w i l l  not  fa l l
into chamber.

Remove dust  cap and c lean.

Tap s ide or  bot tom r ing o f  e lement  wi th  pa lm of  hand or
sof t  mal le t .

B low out  e lement  f rom c lean-a i r  s ide wi th  compressed a i r .

Gaution: Air pressure should not be more than 100 psi to
avoid rupturing element. Do not concentrate air pressure
in one spot.

Wash e lement  wi th  non-suds ing household  detergent  and
warm water (120-140 F). Dry with compressed air (40 psi).

Remove re ta iner  c lamp.  Separate upper  and lower  bodies;
remove "O"  r ing.

8 ,  Hold  e lement  up to  l ight  and inspect  tubes for  dust  de-
pos i ts .  Remove dust  wi th  s t i f f  f iber  brush.

9.  Inspect  gaskets  and "O"  r ings;d iscard i f  worn or  mut i la ted.

10.  lnspect  e lement  a f ter  c lean ing to  be sure there are no ho les
in  f i l te r .
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11.  Pos i t ion upper  body wi th  gasket  on lower  body;  secure wi th
retainer clamp.

lns ta l l  e lement  and inner  cover  in  pos i t ion.

Be sure gasket washer is in place under wingnut before
t ighten ing.

lns ta l l  cover .

Ins ta l l  dust  cap.

Ghange Air Cleaner Oil (B Check)

Before d i r t  bu i ld-up reaches rA inch,  remove o i l  cup f rom
cleaner .  D iscard o i l  and wash cup in  c lean ing so lvent  or
f ue l  o i l .

F i l l  o i l  cup to  leve l  ind icated by bead on i ts  s ide wi th  c lean,
fresh oi l  and assemble to cleaner. An oi l  of the same grade
as that in the crankcase should be used in the cleaner;
however, in extremely cold weather a l ighter grade may be
necessary. A straight mineral,  non-foaming detergent, or
non- foaming addi t ive  o i l  may be used in  a i r  c leaners .

Clean Crankcase Breather (G Check)

Wire Mesh Element

Remove wing nut, f latwasher and seal from center stud se-
curing cover to breather body. Lif t  off  cover.

L i f t  out  upper  screen,  wi re-mesh e lement  and lower  screen.

Wash screens and wi re  mesh e lement  in  c lean ing so lvent
and dry  wi th  compressed a i r .

Wipe out  breather  body and cover  wi th  a  c lean c lo th .  In-

12.

1 3 .

14.

15 .

1 .

2.

3.

4.

1 .

2.

3.

4.

5.

6.

7.

F i g . 3 - 1 2 .  I n s t a l l i n g  c l e a n  w i r e - m e s h  e l e m e n t



spect  sea l ing gasket ;  remove and rep lace i f  damaged.

Inser t  lower  screen,  wi re-mesh e lement ,  F ig .  3-12,  and up-
per  screen in  breather  body.  Pos i t ion cover  over  center
s tud;  secure wi th  sea l ,  f la twasher  and wing nut .

Screen Element

1.  Remove capscrews,  lockwashers  and f la twashers  secur ing
cover  to  breather  body;  l i f t  o f f  cover  and d iscard gasket .

2. Lif t  out screens and baff le from breather body.

3.  Wash screens and baf f le  in  c lean ing so lvent  and dry  wi th
compressed a i r .  Wipe out  breather  body wi th  a  c lean c lo th .

4 .  lnser t  baf f le  and screens in  breather  body;  pos i t ion cover
wi th  new gasket  on breather  body.  Secure cover  wi th  f la t -
washers ,  lockwashers  and capscrews.

Paper Element

Dry- type crankcase breathers  conta in ing a chemica l ly  t reat -
ed paper  e lement  are used on natura l ly  asp i ra ted engines
lns ta l l  new  e lemen t -DO NOT ATTEMPT TO CLEAN.  DO
NOT USE ON ENGINES WITH PRESSURIZED SYSTEMS.

Clean Air Cleaner Tray Screen (C Check)

1.  Remove t ray screen f rom a i r  c leaner  body.

2.  lmmerse the t ray screen in  kerosene or  c lean ing so lvent .
S losh the screen up and down severa l  t imes.  Dry  thoroughly
wi th  compressed a i r ,  and reassemble to  a i r  c leaner .

Note: l f  the tray screen is extremely dirty or coated with
varn ish,  i t  may be necessary  to  s inge the screen wi th  a
f lame.  Be carefu l  not  to  mel t  t in  p la te  on screens.

Check Air Piping

Check Air Piping

And Vent Tube (C Check)

Check a i r  in take p ip ing f rom a i r  c leaner  to  carburetor .
Check for  loose c lamps or  connect ions,  c racks,  punctures,
or  tears  in  hose or  tub ing,  co l laps ing hose or  o ther  damage.
Tighten clamps or replace parts as necessary to insure an
ai r t ight  a i r  in take system.  Make sure that  a l l  a i r  goes
through the a i r  c leaner .

Check Air And Vapor Line Connections

Check a l l  a i r  and vapor  l ines and connect ions f rom a i r  s tar t -
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ing motor ,  compressor ,  rocker  hous ing cover ,  and cy l inder
head for  leaks,  breaks,  s t r ipped threads,  e tc ;  cor rect  as
needed.

In  co ld  weather ,  condensed mois ture in  a i r  tanks and l ines
may f reeze.  Open petcocks in  a i r  tanks and dra in  condensa-
t i on .

Check Inlet Air Restriction (D Gheck)

The best  method for  determin ing dry- type a i r  c leaner  main-
tenance per iods is  through a i r  res t r ic t ion checks.

Ai r  res t r ic t ion readings may be taken at  the a i r  c leaner  out -
le t  p ipe or  c leaner  body tap,  i f  so equipped.

The adapter  must  be mounted perpendicu lar  to  a i r  f low,
and the rest r ic t ion must  not  exceed 20 inches of  water  or
1 .5  i nches  o f  mercu ry  when  checked  a t  t h i s  l oca t i on .

A mechanica l  res t r ic t ion gauge is  ava i lab le  to  ind icate  ex-
cess ive a i r  res t r ic t ion.  Th is  gauge can be mounted in  the
a i r  c leaner  out le t  or  on the ins t rument  panel .  The gauge
shows complete ly  red in  the ind icator  window when rest r ic -
t ion reaches 20 inches of  water .  F ig .  3-13.

3 - 1 6

. "
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Vacuum switches are avai lable which actuate a warning
l ight  on the ins t rument  panel  when a i r  res t r ic t ion becomes
excess ive.

Note:  A i r  res t r ic t ion checks should  not  be used to  deter -
mine maintenance per iods for  o i l -bath  a i r  c leaners .  Before
dirt  bui ld-up reach'es 1/z inch maximum height, perform
maintenance as descr ibed under  "Change Ai r  C leaner  Oi l " .



\ ) t ' r v tue  tv tanua l

Cummins Gas Engines
Maintenance

Replace Composite/Dry-Type Cleaner Element 8. lf air cleaner is lo be stor€d' dip in lubricating oil to pte-

(D Check) vent rusting of scrgens'

comporite-Typc cle.ner Elenent lf the scteens cannot be thoroughly cleaned by either of the
above methods, or if body is pierced or otherwiso damaged,

Replace lhe paper element in composite-typ€ air cleaners 
replace with new air cleaner'

when breaks appear or if air restriction is still excessive
after element has been cleaned. To change element:

1. Remove cover; l i ft out elemenl, Do not allow dust from ele-
ment lo fall back inio air cleanor. Discard elemant.

2, Inspect "O" rings or gaskets. Replace as needed.

3. Insert new element and tighten cover securely,

Dry-Type Gleaner Element

Elements  that  have been c leaned severa l  t imes wi l l  f ina l ly
clog and air f low to the engine wil l  be restr icted. After
c leaning,  check rest r ic t ion as prev ious ly  descr ibed and re-
p lace the e lement  i f  necessary .

Holes,  loose end seals ,  dented seal ing sur faces and other
forms of  damage requi re  immediate  e lement  rep lacement .

Clean Oil Bath Air Gleaner (E Check)

Perform At D Check Under Extreme Dusty Conditions

Steam

Steam c lean the o i l -bath  a i r  c leaner  main body screens.
Direct the stream jet toward air outlet side of cleaner to
wash d i r t  in  the oppos i te  d i rect ion o f  a i r  f low.

Solvent-Air Cleaning

This  method of  c lean ing requi res a  55 ga l lon drum and a
source of  a i r  pressure.  Any good commerc ia l  so lvent  may
be used.

1.  Steam c lean exter ior  o f  c leaner .

2 .  Remove a i r  c leaner  o i l  cup.

3.  C lamp hose wi th  a i r  l ine adapter  to  a i r  c leaner  out le t .

4 .  Submerge a i r  c leaner  in  so lvent .

5. Introduce air into unit  at 3/5 psi and leave in washer 10 to
20 minutes.

6 .  Remove c leaner  f rom so lvent  and s team c lean thoroughly
to remove al l  traces of solvent.

7 .  Dry  thoroughly  wi th  compressed a i r .

Caution: Failure to remove solvent may cause engine to
-/ overspeed until all solvent is sucked from cleaner.
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Power Generator Maintenance

Caution: Always shut down unit and be sure main discon-
nect switch is open. Disable automatic starting circuits on
units so equipped before performing any maintenance op-
erations.

Clean Exciter Regulator (B Check)

Dir t  and dust ,  espec ia l ly  wi th  i ron content ,  w i l l  conduct
e lect r ic i ty  between two po in ts  o f  d i f ferent  e lect r ica l  po-
tential.  Therefore the exciter regulator must be kept free
f rom excess ive amounts  o f  d i r t  and dust .

Remove cover  and b low out  d i r t  and dust  wi th  low-pressure
mois ture- f ree compressed a i r  or  by  carefu l ly  wip ing wi th
a c lean l in t - f ree c lo th .

Check Connections And Gauges (B Check)

Check a l l  w i res for  f rayed or  damaged insu la t ion.  Replace
as necessary.

Check a l l  connect ions to  be sure they are t ight .

Check a l l  gauges for  proper  operat ion.  Replace any defec-
t ive gauge.

Check For Dust (B Check)

lnspect  generator  wind ing,  brushes,  brush ho lders  and s l ip
r ings for  d i r t  and dust .  B low out  contaminat ion wi th  mois-
ture- f ree compressed a i r .  Wipe s l ip  r ings wi th  a  l in t - f ree
c lo th .

Check Intake And Exhaust Openings (B Check)

Check area around generator air intake and exhaust open-
ings to be sure no foreign material has dropped where i t
can be drawn in to  in take or  b lock a i r  exhaust .

Check Bearing Temperatures (B Check)

Place hand on bear ing hub.  l f  hub is  too hot  to  touch,  check
temperature with thermometer. l f  temperature exceeds 195o
F,  shut  down generator  and rep lace bear ing.

Check Slip Rings And Brushes (C Check)

l f  s l ip  r ings are d i r ty ,  c lean wi th  l in t  f ree c lo th .  Check
brushes for  cracks,  wear ,  loose connect ions and f ree move-
ment  in  brush ho lder .  Correct  as  necessary .

Check Brush Pressure

Brush pressure is  appl ied by the ad just ing spr ing on the
brush ho lder .  Pressure should  be mainta ined at  f rom 9 to  12
ounces for the 400 and 500 generators, and from 16 to 20
ounces for  the 680 generators .  Check wi th  a  spr ing sca le .

Replace Brushes (lf Necessary)

l f  brushes are worn shor ter  than 5h inch,  rep lace wi th  new
brushes.  Replacement  brushes must  be f i t ted to  the curva-
ture o f  s l ip  r ings before p lac ing un i t  in  operat ion,  as  fo l -
l ows :

Place f ine sandpaper  (#0 or  #00)  wi th  back he ld  f i rmly  to
the s l ip  r ings and a l low the brush to  r ide on the cut t ing
s ide.

Pul l  the sandpaper  around the s l ip  r ings,  making sure that
where i t  passes under  the brush i t  fo l lows exact ly  the s l ip
r ing contour .  The las t  few passes should  be taken in  the
same d i rect ion in  which the un i t  ro ta tes.

B low out  excess ive carbon dust .

Electrical Gonnections

Inspect  for  loose e lect r ica l  connect ions.  lnspect  generator
wi res for  c racked,  f rayed,  or  o i l -soaked insu la t ion.  T ighten
or  rep lace as necessary .

Mounting Bolts

T ighten a l l  mount ing nuts  and bo l ts .

Inspect Windings

1 .

2.

3.

l f  inspect ion shows that  varn ish coat ings on the wind ings
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have deteriorated, they should be recoated with insulat ing

varnish.

Flush Grease Cavity

The generator is equiPPed with a

double-sh ie lded,  grease- lubr icated
quires relubricating infrequently.

Add Or Renew Grease

single-row, deep-groove
ball  bearing which re-

1 .

2.

Stop unit.

Wipe clean the grease plugs and surrounding area of gen-

erator.

Remove f i l ter and drain Plugs.

Free drain hole of anY hard grease.

Star t  un i t  and add grease whi le  un i t  is  runn ing.

Permi t  un i t  to  run wi th  the dra in  p lug removed unt i l  o ld

grease has been f lushed out and new grease is discharged

through dra in .  Then a l low to  run for  15 to  20 minutes be-

fore replacing drain plug. The grease cavity is then ap-

proximately one-third ful l .

Use lubr icant  f rom c lean,  c losed conta iners ,  and keep i t

from being contaminated during regreasing operations'

Care should be taken in greasing bearings' as overgreasing

is just as detr imental as undergreasing' Specify grease

Soiony Vacuum B.R.B. - 1 or Beacon No. 325, or equal '

3.

4.

5.

6.
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Other Maintenance

Gheck Operator's Report

Check the operator 's  da i ly  repor ts ;  invest igate  and correct
reported cases of :

1 ,  Low  l ub r i ca t i ng  o i l  p ressu re .

2. Low power.

3 .  Abnormal  water  or  o i l  temperature.

4 .  Unusual  eng ine no ises.

5 .  Excess ive smoke.

Check Vibration Damper Alignment (D Check)

Damper  hub and iner t ia  member  are s tamped wi th  an index
mark to  permi t  detect ion o f  movement  between the two
components .  F ig .  3-14.  There should  be no re la t ive ro ta t ion
( index marks more than r / l  inch out  o f  a l ignment)  between
hub and iner t ia  member  resu l t ing f rom engine operat ion.

Fig .  3 -14 .  V ib ra t ion  damper  a l ignment  marks N 1 1 9 3 1

Clean Electric Units And Tighten Connections

Dust and dirt ,  i f  al lowed to accumulate in the generator/
alternator and cranking motor, wi l l  cause excessive wear of
bearings, brushes and commutator.

Remove the cover  band.and b low out  dust  and d i r t  w i th
compressed a i r .

Tighten Electric Connections

Hard start ing is often traceable to loose or corroded bat-
tery  connect ions.  A loose connect ion wi l l  overwork the bat -
tery-charging generator/alternator and regulator and short-
en the i r  l i ves.

Add dist i l led water to battery cel ls to keep tops of plates
covered.

Remove corros ion f rom and around termina ls ;  then coat
wi th  pet ro leum je l ly .

Keep connect ions c lean and t ight .  Prevent  wi re  and lugs
f rom touching each other  or  any meta l  except  screw ter -
mina ls  to  which they are a t tached.

Replace broken or  worn wi res and the i r  termina ls .

Have battery tested periodical ly. Fol low battery manufac-
turer 's  ins t ruct ions for  maintenance.

Check Battery-Charging Generator/Alternator
Brushes And Commutator (D Check)

The fai lure of a generator/alternator may cause unit down-
t ime and near ly  a lways resu l ts  in  expens ive rep lacement .

Clean d i r ty  commutators  wi th  No.  00 sandpaper ;  never  use
emery c lo th .

Replace worn brushes F ig .  3-15.  l f  brushes wear  rap id ly ,
check for  incorrect  brush spr ing tens ion or  h igh mica on the
commutator .  Check output  and act ion on an ammeter  ind i -
cator after brush replacement.

Shorts and incorrect generator polarization can be detected
at the ammeter. lncorrect pol ir izat ion is indicated by 

"minus reading when generator  is  in  operat ion.  Take un i t  to
an electr ic service stat ion for immediate correction.

Clean Engine (D Check)

Dir t  f rom the outs ide wi l l  f ind i ts  way in to  the lubr icat ing
o i l  f i l te r  cases and in to  the rocker  hous ings when the
covers are removed unless dirt  is removed f irst.

1 .

3 .

4.

5.

1 .

2.

3 .
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Check Crankshaft End Clearance (E Gheck)

The crankshaf t  o f  a  new or  newly  rebui l t  eng ine must  have
end c learance as l is ted for  that  model  in  Table  Q-5.  A worn
engine must  not  be operated wi th  more than the worn l imi t
end c learance shown in  the same tab le .

Table 3-5: Crankshaft End Clearance

Engine
Series

New
Min.

New
Mar.

Worn
Limit

G N H
GVl2

0.007"
0.006"

0 .015"
0 .013"

0.035"
0.035"

F i g .  3 - 1 5 .  R e p l a c i n g  g e n e r a t o r  b r u s h e s N 1 1 3 0 8

Steam is  the most  sat is factory  method of  c lean ing a d i r ty
engine or  p iece of  equ ipment .  l f  s team is  not  ava i lab le ,  use
minera l  sp i r i ts  or  some other  so lvent  to  wash down the
eng ine .

Al l  e lec t r ica l  components  and wi r ing should  be protected
f rom the fu l l  force o f  the s team je t  or  c lean ing so lvent .

Tighten Mounting Bolts And Nuts (D Check)

Moun t i ng  bo l t s  w i l l  occas iona l l y  wo rk  l oose  and  cause  t he
suppor ts  and brackets  to  wear  rap id ly .  T ighten a l l  mount-
i ng  bo l t s  o r  nu t s  and  rep lace  any  b roken  o r  l os t  bo l t s  o r
capscrews.

Check Engine Blow-By (E Check)

Engine b low-by,  or  escape of  combust ion gases past  p is -
t ons  and  l i ne rs ,  i s  usua l l y  caused  by  wo rn  o r  s tuck  p i s ton
r i ngs ,  wo rn  cy l i nde r  l i ne rs ,  o r  wo rn  p i s i ons .

B low-by can be detected by running the engine and ob-
se rv i ng  t he  gas  escape  f r om the  l ub r i ca t i ng -o i l  f i l l e r  ho le
wi th  cap or  breather  open or  removed.  There is  a lways
some  vapo r  o r  gas  escap ing  a t  t h i s  po in t  due  t o  hea ted  o i l
and p is ton movement ,  but  d is t inc t  puf fs  ind icate  b low-by.
Exper ience and compar ison wi th  o ther  un i ts  operat ing a t
the same speed are needed to  make a conc lus ion as to  the
extent  o f  b low-by.  Normal ly ,  excess ive b low-by is  accom-
pan ied  by  o i l  consump t i on .

Cummins  D i s t r i bu to rs  a re  equ ipped  to  check  eng ines  f o r
b low-by under  loaded condi t ions,  w i th  spec ia l  too ls ,  to  de-
termine i f  b low-by is  excess ive.

The check can be made by attaching an indicator to rest
against  the f lywheel  or  on a crankshaf t  throw whi le  pry ing
against  a  crankshaf t  throw through an inspect ion p la te ,
(F ig .3 -16 )  i f  t he  o i l  pan  i s  no t  r emoved .  End  c l ea rance
must  be present  wi th  engine mounted in  the un i t  and as-
sembled to  generator .

Fig .  3 -16 .  Check ing  c rankshaf t  end c learance N 1 1 9 0 5

Major Inspection

After  the engine has had four  "E"  checks,  i t  should  have a
major  inspect ion to  determine whether  i t  may be operated
for  another  serv ice per iod,  or  whether  i t  should  be over-
hau led .  O i l  consump t i on ,  o i l  p ressu re  a t  i d l i ng ,  d i l u t i on  and
other  s igns of  wear  should  be analyzed as par t  o f  the in-
spec t i on .

S ince the major  inspect ion requi res par t ia l  d isassembly  o f
t he  eng ine ,  i t  shou ld  be  done  on l y  i n  a  we l l - equ ipped  shop
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by mechanics thoroughly  fami l ia r  w i th  worn rep lacement
l imi ts  and wi th  d isassembly  and assembly  procedures.  Th is
in format ion is  ava l iab le  in  a l l  Cummins Shop Manuals  which
can be purchased f rom any Cummins Dis t r ibutor .

Inspect  the fo l lowing i tems at  th is  per iod:

Main and Connect ing Rod Bear ing Shel ls

Crankshaf t  Journa ls

Camshaft Lobes

Cyl inder  Heads (Gr ind Valves)

Cyl inder  L iners

Pis tons and Rings

Pressure Reduct ion Valve

Carburetor

Gas Shut Off Valve

Oi l  Cooler  (Clean)

"Mag- t ron ic"  lgn i t ion and Spark  P lugs

Battery-charging .Alternator/Generator and Cranking Motor

lntake and Exhaust System (Clean and Correct Leaks)

Par ts  which are worn beyond rep lacement  l imi ts  a t  th is  in-
spect ion should  be rep laced wi th  new or  rebui l t  par ts  or
u n i ts.

Engine Rebuild

l f ,  dur ing the major  inspect ion,  i t  i s  determined that  crank-
shaft journals or any other engine parts are worn beyond
worn rep lacement  l imi ts ,  the engine should  be removed and
complete ly  rebui l t .

Af ter  an engine has been rebui l t  i t  i s  essent ia l ly  a  new en-
gine and should be treated as such. By treating the rebui l t
eng ine l ike  a  new engine and by fo l lowing the prevent ive
maintenance schedule, the same dependable service can
be expected from the engine that i t  gave during i ts f i rst
service period.

__
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For al l  unit  rebui lding or parts instal lat ion, see the nearest
Cummins Dis t r ibutor  who is  equipped to  rebui ld  a l l  Cum-
mins engines or  engine un i ts .  Through the use of  the Shop
Manual, factory-approved service tools and trained me-
chanics ,  a  rebui l t  eng ine wi l l  per form as wel l  as  a  new one.

4-1

Standard and Optional
Component Servicing

Remov?l, Installation and Adjustment

The des ign of  Cummins Gas Engines makes i t  poss ib le  to
rep lace worn un i ts  wi th  new or  rebui l t  un i ts  in  a  shor t  t ime
so the engine may be p laced back in  serv ice wi th  a  min i -
mum of  downt ime.

Use on ly  Cummins par ts  in  Cummins Gas Engines.  Years
have been spent  develop ing and test ing these par ts  -  each
in  re la t ion to  i ts  mat ing par t .  Cummins Gas Engines deserve
only  the f inest  rep lacement  par ts  -  genuine Cummins Par ts .

Use the proper  too ls  for  the job.  Good work is  imposs ib le
wi th  poor  or  improper  too ls .

Protect  a l l  machined sur faces f rom contact  w i th  corners ,
edges,  rough sur faces,  dust ,  d i r t  or  any mater ia l  that  w i l l
mar, scratch or damage these surfaces in any way. Protect
a l l  par ts  which are to  be s tored wi th  an o i l  or  grease f i lm.

Always prov ide a c lean p lace to  work  and c lean outs ide of
the engine before removing any un i ts .

Clean Engine Exterior

After  removal  o f  e lec t r ica l  equ ipment ,  but  before removal
o f  o ther  components ,  s team c lean engine thoroughly .  Refer
to  Engine Wir ing Diagram,  Sect ion 5 ,  In  addi t ion to  actua l
t ime saved by engine c leaning,  the qual i ty  o f  work  wi l l  be
improved.

A por tab le  fue l  o i l  o r  e lec t r ic -heated s team c leaner  is  very
sat is factory  for  genera l  use on Cummins Engines.  Th is  type
c leaner  can be used in  e i ther  c lean ing room or  yard.

Spark Plugs

Removal

1,  Remove ign i t ion harness wi re  f rom t ransformer  termina l .

2 .  Remove screws secur ing t ransformer  cover ,  re ta iner ,  spr ing
and t ransformer  ground wi re  to  rocker  cover ;  l i f t  o f f  cover .
F i s .  4 -1 .

Caution: Remowe transformer assembly coyer with care as
the transformer assembly is spring loaded to assure contact
with spark plug.

Lif t  transformer, spring, spring retainer and cover assembly
from the spark plug adapter tube.

Using a73/ rd  inch deep-wel l  rubber  inser t  spark-p lug socket ,
remove spark plug from adapter. Lif t  out spark plug and
gasket.

Instal lat ion

Check spark  p lug gap;  i t  should  be 0.018 inch.

Inspect spark plug seating area of the adapter and clean
to insure a good seating surface for the spark plug.

Pos i t ion new gasket  on spark  p lug;  inser t  spark  p lug in
adapter and t ighten to 28 to 30 foot-pounds torque.

4.

1 .

2.

Fig .  4 -1 .  Remov ing  t rans former  assembly
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Note:  l f  long-body spark  p lugs are
be used under  the t ransformer  to
sure a top spark  p lug.  F ig .  4-2 .

ins ta l led,  a  spacer  must
prevent excessive pres-

n
IJ

5.

tu^wMw%
\

Fig .  4 -2 .  Spark  p lug ,  t rans former  and components N G l O

lnser t  t ransformer  spr ing and spr ing re ta iner  in to  spark  p lug
adapter  tube;  p lace t ransformer  cover  over  spr ing re ta iner ,
secure cover ,  spr ing re ta iner  and t ransformer  ground wi re
to rocker cover with screws.

Note:  lgn i t ion harness leads are numbered in  re la t ion to
the proper  engine cy l inders .

Connect  the ign i t ion harness lead to  the t ransformer  ter -
m ina l .

Mag-Tronic lgnition

1.  Crank engine in  d i rect ion o f  ro ta t ion unt i l  ro tor  arm is  cen-
tered in  t iming window of  "Mag- t ron ic"  d is t r ibutor  head,
F ig .  4-3 ,  and engine t iming marks are indexed for  No.  1
cy l inder  for  GNH Ser ies and No.  1-R for  GV12 Ser ies .

2 .  D isconnect  wi r ing harness f rom "Mag- t ron ic" .

3. Remove nuts, capscrews, f latwashers and lockwashers se-
cur ing "Mag- t ron ic"  to  dr ive hous ing.  F ig .  4-4 .  L i f t  "Mag-
t ron ic"  f rom dr ive assembly .

lnstallation

1.  Rotate  "Mag- t ron ic"  dr ive unt i l  ro tor  arm is  centered in
t iming window.

2.  Pos i t ion "Mag- t ron ic"  to  dr ive assembly ,  engaging dr ive
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coupl ing,  F ig .  4-5 ,  and secure wi th  capscrews,  lockwashers ,
f latwashers and nuts. (Do not t ighten capscrews.)

Fig .  4 -3 .  Rotor  a rm in  Mag- t ron ic  t im ing  w indow

Fig .  4 -4 .  Remov ing  Mag- t ron ic N G 1 2

3.  P lug wi r ing harness in to  "Mag- t ron ic" .

4 .  At tach a t iming l ight  to  #1 cy l inder  ign i t ion t ransformer .  l f
a  low-vo l tage t iming l ight  is  not  ava i lab le  i t  w i l l  be neces-
sary to either: a) Remove the ignit ion transformer from #1
cy l inder  and at tach t iming l ight  to  the h igh- tens ion termina l .
b) l f  an extra ignit ion transformer is avai lable i t  may be
connected in  para l le l  w i th  the #1 cy l inder  ign i t ion t rans-
former  to  a l low use of  a  h igh-vo l tage t iming l ight .

5. Start engine and rotate "Mag-tronic" to obtain correct t im-
ing wi th  t iming l ight  d i rected toward t iming mark on acces-
sory  dr ive pu l ley  and t iming po in ter .  F ig .  4-6 .  Secure "Mag-
t ron ic"  in  des i red pos i t ion.



Fig .  4 -5 .  Mag- t ron ic  and dr ive

F i g .  4 - 6 .  U s i n g  t i m i n g  l i g h t

Carburetor and Pressure Reduction Valve

Removal

1.  Shut  o f f  main gas supply  va lve.

2 .  Remove a i r  in take p ip ing f rom carburetor .

3 .  Remove gas supply  l ine f rom pressure reduct ion va lve.

4 .  Remove throt t le  l inkage f rom carburetor .  F ig .4-7.

5 .  Remove c lamps secur ing pressure reduct ion va lve to
mount ing bracket .

6. Remove capscrews and washers securing carburetor to in-
take mani fo ld ;  l i f t  o f f  carburetor  and pressure reduct ion
valve and discard gasket.

7 .  Separate carburetor  and pressure reduct ion va lve;  remove
pipe f i t t ings.
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NG13 Fig .  4 -7 .  Carbure tor  l inkage NG15

N G 1 4

lnstal lat ion

1.  Remove gaskets  and p ipe seal ing compound f rom a l l  par ts .

2 .  Apply  sea l ing compound and ins ta l l  p ipe f i t t ings in  car -
buretor  and pressure reduct ion va lve;  connect  carburetor
to  pressure reduct ion va lve.

Note: Instal l  valve with arrow on bottom of pressure reduc-
t ion va lve po in t ing toward carburetor  gas in le t .

3 .  Pos i t ion carburetor  wi th  new gasket  on in take mani fo ld ;  se-
cure wi th  washers  and capscrews.

4.  Secure pressure reduct ion va lve to  mount ing bracket  wi th
c lamps.

5.  Connect  gas supply  l ine to  pressure reduct ion va lve.

6 .  Connect  thro t t le  l inkage to  carburetor .

7 .  Connect  a i r  in take p ip ing to  carburetor .

8 .  Open main gas supply  va lve.

Field Adjustment - Carburetor

1.  Close main gas supply  va lve;

2 .  Set  the carburetor  power  mix ture ad justment  va lve a t  cen-
ter  between ( rR"  (Rich)  and "L"  (Lean)  marks.  F ig .  4-8 .

3 .  C lose the id le  ad justment ;  then open two and one-ha l f
turns.  F ig .  4-9 .

4. Remove pipe plug and attach a pressure gauge (water
manometer)  between the main l ine passage regula tor  and
the "Thermac"  pressure reduct ion va lve.  A lso remove the
pipe plug and attach a pressure gauge (water manometer)
on the "Thermac"  pressure reduct ion va lve.  See F ig .  4-10
for  check po in ts .
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INI.EI PRESSURE

p o  i  n t s

Caution: When using a mercury manometer, the capacity of
the manometer should be a minimum oI 24 inches of mer-
cury to avoid drawing mercury into the engine at high
vacuum condit ions such as start-up or idle. l f  not avai lable,
a lower capacity manometer (10 inches of mercury) may be
used in combination with a shut-off petcock yalve in the
rnanifold vacuum l ine. The valve is to be open only when
the engine is under load and rated speed condit ions, i .e.
when the manifold vacuum is within the range of the
manometer.

N G 1

5.  Remove p ipe p lug f rom in take mani fo ld  and ins ta l l  a  vacuum
gauge or  mercury  manometer .

6 .  Open the main t ine gas supply  va lve.

i 7 .  Ad jus t  l i ne  gas  p ressu re  t o  t he  "The rmac"  p ressu re  reduc -
l r@esof  water .

8 .  Star t  the engine,  us ing normal  s tar t ing procedure.

9.  Ad just  gas pressure to  carburetor  to  3  inches of  water  wi th
engine running at  600 to  700 rpm by ad just ing "Thermac"

F i g . 4 - 8 .  S e t t i n g  c a r b u r e t o r  p o w e r  m i x t u r e F ig .  4 -9 .  Set t ing  id le  ad jus tment



pressure reduction valve screw. This adjustment is very im-
por tant  and must  be accurate ly  accompl ished as the engine
fuel economy and power output are direct ly affected by any
var ia t ion in  in le t  gas pressure a t  the carburetor .

Remove cap f rom "Thermac"  pressure reduct ion va lve,

Inser t  screw dr iver  in  ad just ing screw,  F ig .  4-11,  and ad just
to  obta in  des i red pressure on water  manometer ;  rep lace
cap.

Fig .  4 -11 .  Ad jus t ing  pressure- reduc ing  va lve

After  engine coolant  a t ta ins  operat ing temperature (140o to
160o F) ,  operate  the engine at  ra ted rpm and system load.

Check the carburetor  in le t  gas pressure.  Th is  pressure must
remain between 2 to  3  inches of  water  when the engine rpm
and load var ies  f rom rated load and speed to  no- load at
id le .  l f  gas pressure to  carburetor  fa l ls  be low 2 inches of
water  a t  fu l l  load,  th is  may ind icate  excess ive p ipe length,
f low rest r ic t ion between the main l ine pressure regula tor
and the "Thermac"  pressure reduct ion va lve,  defect ive main
l ine pressure regula tor  or  a  defect ive "Thermac"  pressure
reduct ion va lve.  l f  th is  condi t ion ex is ts  proceed wi th  the
fo l l ow ing :

Wi th  the engine operat ing a t  system load and speed,  check
the gas pressure to  the "Thermac"  pressure reduct ion va lve.
l f  th is  d i f fers  cons iderab ly  f rom the pressure as set  in  7
above,  e i ther  the main l ine pressure regula tor  is  fau l ty  or
t he  ma in  l i ne  i s  unde rs i ze .  Consu l t  t he  recommenda t i ons
and ins t ruct ions o f  the main l ine pressure regula tor  manu-
facturer .

Check "Thermac"  pressure reduct ion va lve for  proper  op-
erat ion wi th  the engine shut  down and the main gas va lve
"on" .  Apply  l iqu id  soap so lu t ion to  a tmospher ic  vent  to
check for  gas leakage through d iaphram.

l f  proper  ad justment  cannot  be obta ined,  or  "Thermac"
va lve fa i ls  to  funct ion proper ly ,  remove fau l ty  va lve and
rep lace.
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To compensate for f low restr ict ion and pressure loss, the
main I ine pressure regula tor  out le t  pressure may be ra ised
to 11 inches of  water  and s teps 8 and 9 repeated.  Con-
t inue ra is ing the main l ine pressure regula tor  out le t  pres-
sure in  one- inch increments  o f  water  unt i l  the 2  to  3  inch
"Thermac"- to-carburetor  pressure can be mainta ined at
system load and speed.

Caution: The maximum al lowable main l ine pressure outlet
pressure setting is 25 inches of water with the engine shut
down. lf this does not correct the "Thermac"-to-carburetor
gas pressure, check the main line pressure regulator for
proper operation per the manufacturer's instructions.

Wi th  engine running at  ra ted rpm and load,  move the car -
buretor  power  mix ture ad justment  va lve s lowly  toward the
"L"  pos i t ion.  F ig .  4-8 ,  Check the in take mani fo ld  vacuum
reading.  Cont inue to  " lean"  the gas mix ture unt i l  in take
mani fo ld  vacuum reading corresponds wi th  va lues shown on
the fo l lowing char ts  for  a  spec i f ic  engine at  spec i f ied speed
and horsepower .

Shu t  down  eng ine .

Close the main gas supply  va lve.

Remove the two water  manometers  and the mercury  mano-
me te r  and  rep lace  a l l  p i pe  p lugs .

Derating Procedure

To compensate for  in take a i r  temperatures above 60o F and
al t i tude above sea leve l ,  the natura l ly  asp i ra ted gas engine
must  be derated as fo l lows:

10/o per  each 10o F above 600 F p lus 3% for  each 1000 f t
a l t i tude above sea leve l .

An example o f  th is  derat ing and i ts  appl icat ion to  the char ts
i s  as  f o l l ows :

Assume an a i r  temperature o f  80o F wi th  engine located in
area 1000 f t .  above sea leve l .

The derat ing would be 2o/o for  temperature p lus 30/o for
a l t i tude.  l f  a  GNHC-4 were operat ing here and 100 HP out -
put  a t  1800 rpm was requi red,  Char t  l  would  be read hor i -
zonta l ly  f rom 100 HP to  the 50/o derat ing l ine,  then down to
the mani fo ld  vacuum at  1800 rpm which is  5  in .  l - . . |9 ,  Th is  is
the requi red mani fo ld  vacuum to  be used in  SJep 10 of  the
p reced  i ng  i ns t ruc t i ons .

Gylinder Heads - GNH Series

Removal

Shut  o f f  gas supply  and remove gas l ines.

Remove ign i t ion harness by d isconnect ing a t  "Mag- t ron ic" ,
a t  each ign i t ion t ransformer  connector ,  and at  ign i t ion
swi tch i f  necessary .

Remove ign i t ion t ransformers.

4-5

(3)

a.

b.

b.

1 1 .

12.

1 3 .

1 0 .

(1 )

(2)

1 .

2.

3.
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4.  Remove a i r  p ip ing or  a i r  c leaner  to  fac i l i ta te  removal  o f
in take mani fo ld .

5 .  Remove throt t le  l inkage at  carburetor  lever ,  in take mani -
fold capscrews, lockwashers and f latwashers; l i f t  off  mani-
fold and carburetor assembly; discard gaskets.

6 .  D isconnect  exhaust  p ip ing;  remove capscrews and lock-
plates at each exhaust port;  l i f t  exhaust manifold(s) from
engine.  Discard lockp la tes and gaskets .

Caution: lnlet and outlet connections should be kept cov-
ered with plates or gummed paper to keep out foreign ob-
jects; Do not stuff rags into ports.

7. Remove capscrews and lockwashers from water by-pass
connect ion;  remove capscrews and lockwashers  f rom each
foot  o f  water  mani fo ld  assembly  and l i f t  f rom engine;  re-
move s tee l  re ta iners  and seal  r ings;  d iscard sea l  r ings.

8 .  Remove rocker  hous ing cover  capscrews and l i f t  o f f  covers ;
d iscard gaskets .

9 .  Remove lubr icat ing o i l  p ipe cap and gasket .

10.  Remove capscrews f rom each rocker  hous ing.  Remove l i f t -
ing brackets ,  when used,  and l i f t  hous ings f rom engine;
d iscard gaskets .

11.  Remove screws and yokes;  l i f t  out  spark  p lug adapter  tubes
and d iscard ' rO"  r ings.

12.  L i f t  push tubes f rom sockets .

13.  Remove spark  p lugs.

14.  Remove cy l inder  head capscrews and l i f t  heads f rom en-
g ine;  d iscard gaskets ,  grommets,  re ta iners  and "O"  r ings.

Caution: Do not al low machined surfaces to become
scratched or marred in any way.

Cleaning And Repair

1 .  Us ing ST-890 Adapter  Wrench,  remove spark  p lug adapters
f rom heads.  F ig .  4-12.  Remove and d iscard gaskets  and "O"
r i ngs .

2 ,  C lean and lubr icate  spark  p lug adapter  threads in  the cy l -
inder  head by "chas ing"  wi th  a  7 /e-14 UNF tap or  capscrew
coated wi th  lubr icat ing o i l .  C lean the machined "O"  r ing
seat ing sur face in  the cy l inder  head wi th  f ine emery paper
to  remove sca le  bu i ld-up,  e tc . ,  and to  insure proper  seat ing
of  the adapter  "O"  r ing.

3 .  Us ing a p i lo ted cut ter ,  c lean up spark  p lug adapter  seat -
ing areas.  F ig .  4-13.

4. Clean threads and gasket seating area of the adapters.

5 .  Lubr icate  "O"  r ings and "O"  r ing seat ing areas in  bores in
head wi th  c lean engine o i l ,  Pos i t ion new gaskets  and "O"
r ings on spark  p lug adapters .  Us ing ST-890 Wrench,  screw
adapters  in to  cy l inder  head and t ighten to  70180 f t .  lbs .
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Fig. 4-12. Spark plug adapter with ST-890 Wrench

F ig .  4 -13 .  C lean ing  spark  p lug  adapter  seat

Instal lat ion

1.  Make sure that  cy l inder  heads have top breather  ho les
p lugged wi th  a  r /e  inch p ipe p lug.  The breather  ho le  is  lo-
cated at  top o f  cy l inder  head.

2.  Wipe cy l inder  b lock and cy l inder  head mat ing sur faces
c lean.

Insta l l  new grommets and re ta iners .  Be sure grommets are
not twisted and are in seats.

Place grommet retainers with grommets in water passages
in  b l ock ,  sma l l  end  up .

Instal l  head gasket, stamped word ./TOP" to top, over oi l
p ipes.  Be carefu l  not  to  d is lodge grommets as gasket  is
lowered over grommet retainers.

4-11

5.
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Lower  head in to  p lace and ins ta l l  new cork  washers  on o i l
p ipes af ter  cy l inder  heads have been p laced on b lock (51/a"
Bore) .

Lubr icate  capscrews wi th  Shel l  Rust  Prevent ive -  ENSIS-
105 or  equiva lent  and t ighten each s l ight ly  in  sequence
shown in  F igs.  4-14,  and 4-15.  Complete  t ighten ing pro-
cedure,  fo l lowing s teps out l ined in  Table  4-1 or  4-2.
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Fig .  4 -15 .  Cy l inder  head capscrew t igh ten ing  sequence -  N11427
GNH 51/2" bore

just ing screws toward water manifold assembly. Adjust
descr ibed in  Sect ion 3 .

lns ta l l  new rocker  hous ing gaskets  on cy l inder  heads.

Table  4-1:
Tightening

GNH Series (511a" Bore) Cylinder Head
Sequence

Step Procedure Torque

1
2
3

T igh ten  i n  sequence
Tighten in  sequence
Tighten in  sequence

225-275 ft. lbs.
350-400 ft. lbs.
460-480 ft. lbs.

Table 4-2: GNH Series
Tightening Sequence

(5112" Bore) Cylinder Head

Steps Torque

1 0 .

1 1 .

Fig. 4- '14. Cyl inder head capscrews t ightening sequence -
GNH 51/0" bore

N11426

8. Insert push tubes in sockets of cam fol lower levers.

9. On four-valve head engines, assemble crossheads with ad-

Loosen locknuts and rocker lever adjusting screws. Hold
levers  in  p lace;  pos i t ion each hous ing in  p lace wi th  ba l l
ends of  levers  in  the i r  respect ive push tube sockets .  Pos i -
t ion l i f t ing brackets ,  when used,  in  des i red locat ion.

P lace new gasket  on each lubr icat ing o i l  p ipe;  t ighten caps
to 55 to 75 foot-pounds torque.

13.  Replace and t ighten rocker  hous ing capscrews to  55 to  75
f t .  lbs .  in  sequence shown in  F ig .  4-16.

5 tn" Ar,rD 5%" BonE ENGTNES

3

4

5yr" loRE tNGtNtS

Fig. 4-16. Rocker housing capscrew t ightening sequence

14. Adjust valves; see Section 3.

1  -T igh ten  i n  sequence
2 -  T ighten in  sequence
3 -  T ighten in  sequence
4 -T igh ten  i n  sequence

25 ft. lbs.
100 f t .  lbs.
200 ft. lbs.
280/300 ft. lbs. 12.
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Lubricate "O" r ings and posit ion red "O" r ing in bottom
groove and black "O" r ing in top groove of each spark
plug adapter tube. lnsert spark plug adapter tubes in heads
and secure with yokes and screws.

Careful ly posit ion rocker housing covers over the adapter
tubes, with new gaskets, on rocker housings; secure with
flatwashers, lockwashers and capscrews. Torque to 55/75
ft.  lbs.

Coat new water manifold seal ing r ings with clean engine
oi l ;  pos i t ion s tee l  re ta iners  wi th  new seal ing r ings on cy l in-
der  heads.  Pos i t ion water  mani fo lds on cy l inder  heads and
secure with lockwashers and capscrews.

Posit ion exhaust manifold(s) with new steel gaskets on
cyl inder heads; secure with lockplates and capscrews.

Note: Side of manifold gaskets stamped "OUT" must be
fac ing mani fo ld  f langes.

Instal l  intake manifolds, using new gaskets. Secure with f lat-
washers, lockwashers and capscrews.

Caution: Keep outlets covered until connected to mating
parts.

20. Instal l  ignit ion transformers.

21.  lns ta l l  ign i t ion harness.  Refer  to  wi r ing d iagrams,  Sect ion 5 .

Ins ta l l  a i r  in take and exhaust  p ip ing.

lns ta l l  gas l ine.

Cylinder Heads - GV12 Series

Removal

1.  Shut  o f f  gas supply  and remove gas l ines to  the pressure
reduct ioh va lves.

2 .  Remove ign i t ion harness by d isconnect ing a t  "Mag- t ron ic" ,
at each ignit ion transformer connector, and at safety switch
adapter i f  necessary.

3 .  Remove ign i t ion t ransformers and spark  p lugs.

4.  Remove throt t le  l inkage and cross shaf t ;  d isconnect  a i r  in -
take and exhaust  p ip ing.

5. Remove capscrews, lockwashers and f latwashers at each
in take por t ;  l i f t  in take mani fo lds f rom engine and d iscard
gaskets.

6 .  C lose shut -o f f  va lves in  cor ros ion res is tor  in le t  and out le t
l ines;  remove dra in  p lug and dra in  coo lant .  D isconnect  in le t
and out le t  l ines.

7 .  Remove capscrews and lockwashers  secur ing cor ros ion re-
s is tor  to  mount ing bracket .  Remove s tud nuts  secur ing

'  bracket  to  exhaust  mani fo ld ;  remove mount ing bracket .

8. Loosen clamps and remove water connections from thermo-
. ,  stat housings. Remove stud nuts securing thermostat hous-

ing to  exhaust  mani fo ld ;  l i f t  o f f  hous ing 
"nd 

d i tcard gaskets .

Remove stud nuts securing l i f t ing eyes to exhaust mani-
fold; l i f t  off  l i f t ing eyes.

Remove stud nuts, capscrews and lockwashers securing ex-
haust manifolds to cyl inder heads. Lif t  manifolds from heads
and discard gaskets. l f  manifold is stuck on gasket, use
extreme caution in prying against cyl inder head. Never use
a screwdriver or wedge between machined surfaces.

11. Remove rocker housing covers and discard gaskets.

12.  On 51/e"  bore engine,  remove lubr icat ing o i l  p ipe caps and
gaskets; discard gaskets.

13. Remove stud nuts, capscrews and lockwashers from each
rocker housing and l i f t  off  rocker housings; discard gaskets.

14.  Remove push tubes.

15.  L i f t  c rossheads f rom guides.

16. Remove screws and yokes securing spark plug adapter
tubes in heads; l i f t  out tubes and discard r 'O" r ings.

17.  Remove cy l inder  head capscrews;  us ing a cha in  ho is t ,  l i f t
cy l inder  heads f rom engine.  Discard grommets,  re ta iners
and gaskets.

Cleaning And Repair

1. Using ST-890 Adapter Wrench, remove spark plug adapters
from heads; remove and discard gaskets and "O" r ings.

2 .  C lean and lubr icate  spark  p lug adapter  threads in  the cy l in-
der head by "chasing" with a 7/s-14 UNF tap or cap'screw
coated wi th  lubr icat ing o i l .

Clean the machined "O" r ing seating surface in the cyl inder
head with f ine emery paper to remove scale bui ld-up, etc.,
and to insure proper seating of the adapter "O" r ing.

3. Clean threads and gasket seating area of the adapter.

4 .  Lubr icate  r 'O"  r ings and "O"  r ing seat ing areas in  bores in
heads with clean engine oi l .  Posit ion new gaskets and "O"
rings on spark plug adapters. Using ST-890 Wrench, screw
adapters into cyl inder heads and t ighten to 70180 ft .  lbs.

l_

lnstallation

1.  Cy l inder  heads should  have va lve gu ides,  va lves and spr ings
assembled in  pos i t ion.

2 .  C lean mat ing sur faces of  cy l inder  b lock and cy l inder  heads.
See that cyl inder walls are clean and lubricated with clean
lubr icat ing o i l .

3 .  Ins ta l l  new grommets and re ta iners .  Be sure grommets are
not twisted and that they are in seats.

4. Place cyl inder head gaskets on block with stamped work
,,TOP" up.

5.  Lubr icate  capscrews wi th  Shel l  Rust  Prevent ive ENSIS -

9.15 .

10 .

1 6 .

17.

18 .

19 .

22.

23.
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105 or  equiva lent  and t ighten to  va lues shown in  Tables 4-3
and 4-4, and in sequence shown in Figs. 4-17 and 4-18.

Table 4-3:
Sequence

GV12 Cylinder Head (51/s" Bore) Tightening

Step Procedure Torque
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Fig .  4 -18 .  Cy l inder  head capscrew t igh ten ing  sequence -

GV12 5rA" bore

Lubr icate  "O"  r ings and pos i t ion red "O"  r ing in  bot tom
groove and b lack "O"  r ing in  top groove of  each spark
p lug adapter  tube.  lnser t  spark  p lug adapter  tubes in  heads
and secure with yokes and screws.

lns ta l l  spark  p lugs wi th  new gaskets .  See Sect ion 3 .

lns ta l l  new rocker  hous ing gaskets  on cy l inder  heads.

Loosen locknuts  and rocker  lever  ad just ing screws and in-
s ta l l  rocker  hous ing assembl ies .  Hold  rocker  levers  in  p lace
wi th  ba l l  ends of  rocker  levers  f i t t ing in  the i r  respect ive
push tube sockets .

13.  P lace new gasket  on each lubr icat ing o i l  p ipe;  t ighten caps.

Note:  T ighten o i l  p ipe caps so hex s ide is  para l le l  w i th
s ides of  eng ine to  e l iminate in ter ference.

14.  Secure rocker  hous ings wi th  lockwashers  and capscrews;
torque to 55/75 ft .  lbs.

15.  Pos i t ion new exhaust  mani fo ld  gaskets  on cy l inder  heads;
ins ta l l  exhaust  mani fo lds over  s tuds to  cy l inder  heads.  Po-
s i t ion l i f t ing eyes on s tuds prov ided and secure mani fo lds
and l i f t ing eyes with lockwashers and stud nuts.

16. Posit ion thermostat housings with new gaskets to exhaust
manifolds; secure with lockwashers and capscrews.

17. Posit ion corrosion resistor mounting bracket to exhaust
mani fo ld  and secure;  pos i t ion cor ros ion res is tor  to  mount-
ing bracket and secure with lockwashers and capscrews.

18.  Connect  in le t  and out le t  l ines to  cor ros ion res is tor  and
open shut-off valves.

19. Bar engine to appropriate valve set markings and adjust
valves. See Section 3.

20. Careful ly posit ion rocker housing covers over spark plug
adapter tubes, instal l  with new gaskets and secure with f lat-
washers, lockwashers and capscrews.

21. Instal l  ignit ion transformers (see Section 3).

1
2
3
4

Tighten in  sequence
Tighten in  sequence
Tighten in  sequence
Tighten in  sequence

25 f t .  lbs.
125/150 ft. lbs.
150/300 ft. lbs.
450 ft. lbs.

Table 4-4= GY12 Cylinder Head Tighteding Sequence (51/2"
Bore)

Step Procedure Torque

9.

1
2
3
4

Tighten in  sequence
Tighten in  sequence
Tighten in  sequence
Tighten in  sequence

95/105 ft. lbs.
195/205 ft. lbs.
295/305 ft. lbs.
315/335 ft. lbs.

1 0 .

1 1 .

12.

6.

Fig. 4-17. Cyl inder head capscrew t ightening
GV12 5rh" bore

sequence - V4'|422

On 51/a" Bore, place two gaskets over each lubricating oi l
pipe into bores in cyl inder head.

Posit ion crossheads on guides.

lnstal l  push tubes in proper posit ions.

7.

L

a)v-va)
)-A\-(
A\y,-(
\Jn-n\-l

1-\VV/-\

YrnY,^v^
\-//\/t \J

r\\-A-ln.\_/ /.-\ \,/
|  / . r i l

xv;
\-/ /\-./-\ \--l
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'-r 22.

29.

lnstall intake manifolds, cross shaft, and throttle linkages.

Instal l  ignit ion harness. Refer to wir ing diagrams for proper
wiring of ignition ground leads and safety switch adapter.
(Section 5).

Instal l  air intake and exhaust piping.

lnstal l  gas l ine.

Hydraulic Governor

RemoYal

Disconnect and tag electr ical wir ing from motor-driven
head, i f  used.

Draw scribe mark on the governor terminal lever and gov-
ernor terminal shaft to assist in.assembly al ignment.

Disconnect carburetor l inkage from governor speed control
lever. Do not remove lever from speed-adjusting shaft with-
out f i rst scribing posit ion to assist in assembly al ignment.

Remove stud nuts securing governor assembly to governor
drive housing; l i f t  off  governor and discard gasket.

Installation

Posit ion governor assembly with new gasket over studs of
governor drive assembly. Take care to al ign spl ines of drive
in drive coupling while posit ioning governor on housing.

Al ign scribe marks and instal l  governor speed control lever
on speed-adjusting shaft;  connect speed-adjusting l inkage
to governor speed control lever.

Al ign scribe marks and instal l  governor lever on governor
terminal shaft;  connect l inkage from governor terminal to
carburetor.

Remove tags from electr ical wir ing; connect wires to their
respective terminals of motor-driven head, i f  used.

Hydraulic Governor Adjustment

Garburetor Throttle Travel

Carburetors on Cummins Gas Engines have a thrott le travel
of about 65 degrees from idle to ful l-open posit ion. A cor-
rect relat ionship between governor lever and carburetor
thrott le travel must be maintained for proper operation.

Governor Shaft And Linkage Adjustment

After instal lat ion of governor lever and l inkage to carburetor
thrott le, check carburetor thrott le for idle posit ion against

the throttle stop pin. lf the idle throttle plate adjustment
screw does not rest against the stop pin, adjust linkage
length until screw rests against stop pin.

Manually l i f t  governor lever through carburetor thrott le
travel range and check for linkage bind. lf necessary, ad-
just linkage length and carburetor throttle lever position to
eliminate any binding through the throttle travel range.
Tighten l inkage and lever assemblies.

Start engine and adjust low-speed stop sirew (atop gov-
ernor head) for desired idl ing speed, approximately 600
rpm.

With Motorized Head

The governor can be fitted with a speed-adjusting motor to
enable the switchboard operator to match the frequency
of a generator with that of other units or a system before
synchronizing, and to change load distr ibution after synch-
ron iz ing.

The motor used is of the spl i t- f ield, series-wound, rever-
sible type.

A manual speed-adjusting knob with fr ict ion clutch assem-
bly is included on units f i t ted with a speed-adjusting motor.

When used on generator set appl icat ions, set the high-
speed setting stop screw at approximately 1854 rpm for
60-cycle units and 1545 rpm for 50-cycle units to obtain 30/o
speed regulat ion.

Adjust the rated speed to 1800 rpm for 60-cycle units and
1500 rpm for 5O-cycle units by means of the motor control
at ful l  load.

Speed Droop Adjustment

Remove the top cover from governor to expose speed
droop mechanism and adjustments.

The speed droop bracket is clamped to terminal lever by
the slotted hexagonal head screw. When loosened, i t  can
be moved to the front or rear. Moving bracket to the rear
produces more speed droop.

This speed droop lever movement thus produces a speed
sett ing which is a function of terminal shaft posit ion. THIS
IS SPEED DROOP.

Speed droop is increased by moving the bracket to the rear
and is reduced to approximately zero when the pivot pin is
al l  the way forward. Since there is no cal ibrat ion for the
droop adjustment, the zero droop posit ion may be precisely
set only by tr ial  and error on the engine or by use of a dial
indicator on the speed droop lever during manual rotat ion
of the terminal ehaft.

Speed droop is required when using SG Woodward Gov-
ernors. l t  must be set by operation on the engine. The

24.

25.

1 .

1 .

2.

3.

4. 2.

3.

4.

5.

1 .

2.

1 .

2.

4.

3.

4.

5.
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speed droop bracket is
speed droop between ful l

adjusted to obtain the desired
load and no load.
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Fig. 4-20. Constant-Speed Governor (Pierce)

R.B!,rgvB PLUG A].rD CTACKTO
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Surging

PSG-Type Woodward Governor

Turn the compensat ion needle  va lve counterc lockwise unt i l
surg ing occurs  and a l low 5 to  10 surges to  b leed the a i r
from the governor.

Turn the compensat ion needle  va lve c lockwise unt i l  surg-
ing stops. (The needle valve is near bottom of governor to
rear and facing outside.)

Note: lnadequate droop sett ings can cause surging on both
types of governors.

l f  surg ing cont inues at  no load,  increase the droop set t ing
(move droop bracket to the rear).

SG-Type Woodward Governor

Follow Step 3 under PSG Type.

Gonstant-Speed Mechanical Governor
(Pierce) Fig. 4-20

Removal

Disconnect  governor  speed cont ro l  l inkage.

Disconnect l inkage from governor thrott le control lever to
carburetor.

3.

1 .

2.

Fig. 4-19. Removing governor stud nut Fig. 4-21. Variable-Speed Governor (Pierce) NG23



3. Remove nuts, lockwashers and flatwashers securing gov-
ernor to drive housing. Fig. 4-19. Lif t  off  governor assembly
and discard gasket.

Installation And Adjustment

Posit ion governor with new gasket to governor drive hous-
ing, engaging tang of governor shaft in slot of drive shaft;
secure with flatwashers, lockwashers and nuts.

Place tension on governor spring.

Instal l  l inkage from thrott le lever (1) to carburetor; adjust
length of l inkage to hold carburetor thrott le at wide-open
posit ion. Retease al l  spring tension and operate thrott le
lever manually to check for bind in l inkage.

Start engine and idle unti l  engine coolant is at operating
temperature.

Obtain no-load speed by adjusting spring tension with ad-
just ing screw (2).

Check regulat ion by applying and removing engine load. l f
regulat ion is too broad, adjust screw (3) to move spring
nearer thrott le lever hub. l f  governor surges under load,
adjust screw (3) to move spring away from throttle lever
hub. Lock in desired posit ion with locknut (a).

Recheck speed adjustment after making regulat ion adjust-
ment. Lock adjusting screw in place with locknut (5).

Variable-Speed Mechanical Governor
(Pierce) Fig. 4-21

Removal

Disconnect l inkage from governor speed control lever (1).

Disconnect l inkage from governor thrott le control lever (2).

Remove nuts, lockwashers and f latwashers securing gov-
ernor to drive housing; l i f t  off  governor assembly and dis-
card gasket.

lnstallation And Adjustment

1. Posit ion governor with new gaskets to drive housing, en-
gaging governor gear in gear of drive shaft;  secure with
flatwashers, lockwashers and nuts.

2. Remove 1/a pipe plug from governor base and bar engine
unti l  hole in governor drive shaft is visible through gov-
ernor base. Insert 3/ta diameter pin in shaft hole and check
gear play for sl ight backlash. Gasket governor f lange as
requi red.  Replace p ipe p lug.

Note: Pin movement of the governor housing should be ap-
proximately .005 inches.
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3. Place tension on governor spring.

4. Instal l  l inkage from governor thrott le control lever (2) to
carburetor thrott le leverl  adjust length of l inkage to hold
carburetor in wide-open posit ion. Release spring tension
and operate governor throttle control manually to check
l inkage operation.

5. Reconnect speed control l inkage to speed control lever (1).

6. Start engine, operate at idle until engine coolant is at op-
erating temperature.

7. Move speed change lever (1) to a point approximatelythree-
fourths of the travel toward wide open posit ion.

8. Obtain no-load speed by adjusting spring tension with ad-
just ing screw (3).

9. Check regulat ion by applying and removing engine load. l f
regulat ion is too broad, move speed change lever (1) ap-
proximately ' /n'  toward closed posit ion and increase spring
tension with adjusting screw (3). l f  governor surges under
load, decrease spring tension with screw (3) and move
speed change lever (1) toward open posit ion to again ob-
tain top no-load speed. Repeat unti l  desired performance
is obtained.

10. Recheck speed by applying and removing load. Set high
speed stop scrgw (5) and lock with locknut.

11. ldle engine and set low speed stop screw (4) and idle
speed o.ver-r ide screw (6) to maintain desired idle speed.
Lock screws with locknuts.

12. Recheck no-load speed and load-speed as set in 9,

Engine Safety Control - Fig. 4-22

Removal

Drain cool ing system.

Disconnect  and tag a l l  e lec t r ica l  w i r ing.

Disconnect lubricating oi l  pressure l ine from control ler.

Remove clamps ( i f  used) securing capi l lary tube to engine
block.

Loosen packing nut securing temperature-sensing ,bulb in

:r": ,"rn 
system; remove bulb, packing nut and brass wash-

Remove mounting hardware securing assembly to engine;
l i f t  off  assembly.

Installation

Posit ion assembly on bracket and secure with mounting
hardware.

Insert sensing bulb in engine cool ing system; secure with
brass washers and packing nut.

Secure capi l lary tube to engine block with clamps ( i f  re-
qu i red) .

1 .

2.

3.

4.

6.

7.

1 .

2.

3.

4.

1 .

2.

3.

5.

6.

1 .

2.

3.
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5.

6.

4-18

Fig. 4-22. Engine safety control

Connect  engine lubr icat ing o i l  l ine to  o i l  pressure s ide of
cont ro l ler .

Remove tags and connect electr ical wir ing to designated
termina ls .

Fi l l  cool ing system and check for leaks.

Adjustments

Remove operation selector knob and cover.

Loosen two hex nuts that lock adjusting screws to top of
cont ro l ler  case.

Adjust r ight-hand (facing control ler) screw at top of case
unti l  pressure indicator on scale inside of case is at desired
pressure cut-out point.

Adjust left-hand screw at top of case unti l  temperature in-
dicator on scale inside case is at desired temperature cut-
out point.

Note: l f  the temperature sensing bulb and control ler are
not mounted on the same level, the temperature tr ip sett ing
must be adjusted to compensate for the dif ference in level.
For every foot the sensing bulb is above control ler, tem-
perature tr ip sett ing should be raised 30 F. Example: sens-
ing bulb 2 feet above control ler, desired temperature tr ip
sett ing 2000 F. Temperature tr ip sett ing should be 2060 F.
The temperature scale is adjustable. The sett ing of the
scale plate may be made against engine coolant tempera-
ture gage or a thermometer.

Tighten the two hex nuts loosened in Step 2 above.

Replace cover and knob.

Engine Instrument Panel

Instruments normally mounted in the
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hourmeter, lubricatir ig oi l  pressure gauge, coolant tempera-
ture gauge, battery-charging ammeter and engine stop-
start switch. Fig. 4-23.

Fig .  4 -23 .  Eng ine  ins t rument  pane l

Whenever an instrument fai ls to function, check connec-
t ions on defective i tem and at termination point. Should
wi r ing or  tub ing be in  good condi t ion,  tag a l l  leads or  tub-
ingl remove defective part,  replace with new, remove tags
and connect  leads or  tub ing.  See Wir ing Diagrams.

Speed Switch

Removal

Disconnect and tag al l  electr ical wir ing from terminals of
speed switch.

Unscrew speed switch from tachometer drive adapter; l i f t
off switch.

Installation

Posit ion speed switch over tachometer drive, insert ing mat-
ing drive couplings; screw switch on adapter.

Remove tags from electr ical wir ing and connect to corres-
ponding termina ls .

Testing And Adjustment

The test ing and adjusting procedure can best be accom-
pl ished i f  the switch is mounted on a test stand.

1 .

2.

3.

4.

5.

6.

1 .

2.

1 .

2.

engine panel are the



Single Switch (Fig. 4-24)

Single engine speed switch. (Generator Set Field Flashing)
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closure at 1450 r- 40 rpm and opening

been obtained, tighten metal screws and

6. Recheck switch
above 1200 rpm.

7. After Step 6 has
insert lockwire.

c.

2.

a.

b.

c .

1 .

a.

b.

Should either Steps 4 or 5 not be obtained, the switch is
defective and must be replaced.

Double Switch (Fig. 4-25)

Test

Switch 1. (Generator Set Field Flashing)

Connect ohmmeter leads to terminals Cl and NO1.

Advance test stand rpm and observe ohmmeter. Ohmmeter
should indicate switch closes the contacts at 1450'r 40 rpm.

Decrease test stand rpm and observe ohmmeter. Ohmmeter
should indicate switch opens i ts contacts above 1200 rpm.

Switch 2. (Overspeed Stop Switch - Magneto Ground).

Connect ohmmeter leads to terminals C2 and NO2.

Advance test stand rpm and observe ohmmeter. Ohmmeter
should indicate switch closes its contacts at 2070 -r 40 rpm.

Switch 2 only must be manually reset (closed) by pressing
reset button in center of switch when speed is below 1700

ffi
Fig. 4-24. Single switch

Test

. '

'

cGs26

1. Connect ohmmeter leads to the terminals C and NO.

2. Advance test stand rpm and observe ohmmeter. Ohmmeter
should indicate switch closes its contacts at 1450 + 40 rpm.

3. Decrease test stand rpm and observe ohmmeter. Ohm-
meter should indicate switch opens i ts contacts above 1200
rpm.

4. Should switch not open or close at above rpm adjust as
fo l lows:

Adjustment

1. Remove lockwire from metal screws in the diagonal slots
securing outer case to inner case.

2. Loosen screws and rotate outer case counterctockwise to
increase or clockwise to decrease switch actuating or clos-
ing rpm.

3. Connect ohmmeter leads to terminals b and NO to indi-
cate switch action and turn the switch outer case counter-
clockwise to set switch action above desired rpm.

4. Advance test stand to 1450 -r 40 rpm. Slowly turn outer case
clockwise while observing ohmmeter unti l  switch is actu-
ated, closing its contacts.

5. Decrease test stand rpm and.observe ohmmeter. Switch
should open above 1200 rpm.

rpm.

3. Should either switch not open or close at specified rpm,
adjust faulty switch as follows:

Adjustrnent

1 .  Swi tch  1 .
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Remove s lo t ted screw marked No.  1 ,  inser t  an A l len wrench
through opening in to  speed-ad just ing screw.  Turn speed-
ad just ing screw c lockwise to  increase or  counterc lockwise
to decrease switch actuating rpm.

Connect  ohmmeter  leads to  termina ls  C1 and NO1;  turn
speed adjusting screw clockwise to set switch action above
1500 rpm.

Advance test stand to 1450 -+ 40 rpm. Slowly turn speed-
ad just ing screw counterc lockwise,  whi le  observ ing ohm-
meter, unti l  switch is actuated, closing i ts contacts.

Decrease test stand rpm and observe ohmmeter. Switch
should  open above 1200 rpm.

Recheck switch closure at 1450 -r 40 rpm and opening
above 1200 rpm.

After Step "e" has been obtained, remove Allen wrench and
insta l l  s lo t ted screw.  Should  e i ther  Step "c"  or  "d"  not  be
obtained, the switch is defective and must be replaced.

Switch 2.

Remove slotted screw marked No. 2; insert an Al len Wrench
through opening into speed adjusting screw. Turn adjusting
screw clockwise to increase or counterclockwise to de-
crease switch actuating rpm.

Connect  ohmmeter  leads to  termina ls  C2 and NO2;  turn
speed-adjusting screw clockwise to set switch action above
desired rpm.

Advance test stand to 2070 + 40 rpm. Slowly turn speed-
adjusting screw counterclockwise while observing ohm-
meter, unti l  switch is actuated, closing i ts contacts.

Slow down test stand rpm, push down on re-set button, ad-
vance test stand rpm and check ohmmeter for switch clos-
ing at specif ied rpm (2070:! 40).

After Steps "c" and "d" have been obtained, remove Allen
wrench and instal l  slotted screw. Should either Step "c" or
"d" not be obtained, the switch is defective and must be
replaced.

Triple Switch (Fig. 4-26,

Test

Switch 1 (Stop Crank).

Connect ohmmeter leads to terminals C1 and NO1.

Advance test stand rpm and observe ohmmeter. Ohmmeter
should indicate switch closes i ts contacts at 575 +- 20 rpm.

Check to be sure switch contacts open when speed is
slowly decreased to 0.

Switch 2 (Generator Set Field Flashing),

Connect ohmmeter leads to terminals C2 and NO2.

Follow Steps "b" and "c" of Switch 1 under test of Double
Switch.
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Fig. 4-26. Triple switch cGs28

Switch 3 (Overspeed Stop Switch - Magneto Ground).

Connect  ohmmeter  leads to  termina ls  C3 and NO3.

Follow Step "b" of Switch 2 under test of Double Switch.

Should any switch not open or close at specif ied rpm, ad-
just faulty switch as fol lows:

Adjustment

Swi tch 1 .

Remove slotted screw marked No. 1; insert an Al len wrench
through opening into speed-adjusting screw. Turn adjusting
screw clockwise to increase or counterclockwise to de-
crease switch actuating rpm.

Connect ohmmeter leads to terminals C1 and NO1 to in-
dicate switch action. Turn speed adjusting-screw clockwise
to set switch action above 650 rpm.

Advance test stand to 575 -r 20 rpm. Slowly turn speed-
ad just ing screw counterc lockwise whi le  observ ing ohm-
meter, unti l  switch is actuated, closing i ts contacts.

Shut down test stand, then advance test stand rpm and ob-
serve ohmmeter. When switch is actuated, check rpff i ,
(575:t 20).

Check to be sure switch contacts open when the speed is
slowly decreased to 0.

After Steps "c" and "d" have been obtained, remove Allen
wrench and instal l  slotted screw. Should Steps rrc" or "d"
not be obtained, switch is defective and must be replaced.

Switch 2.

Connect ohmmeter leads to terminals C2 and NO2.

Follow procedure of adjustment for switch No.1 under Dou-
ble Switch.

b.

d .

e .

f.

2.

a. 3.

a.

b.

4.b.

d .

e .

1 .

a.

b .

c .

d .

e.

f.

2.

a.

b.

1 .

a.

b.

2.

a.

b.

MANUAI
RESET BUTTEN



3. Switch 3.

a. Connect ohmmeter leads to terminals C3 and NO3.

b. Follow procedure of adjustment for switch No. 2 under Dou-
ble Switch.

Repair

Return defective switches to Manufacturer. Synchro-Stari
Products, Inc., Skokie, l l l ., for repair as required.

Auxil iary Engine Coolant Heater

Removal

1. Disconnect heater electrical supply.

2. Drain engine cooling system.

3. Remove coolant inlet and outlet connection from heater
body.

4. Remove capscrews and lockwashers securing heater as-
sembly to mounting brackets; lift off heater assembly.

'-/ lnstallation
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l. Position heater assembly to mounting brackets; sscure wilh
lockwaghers and capecrews. \

2. Connect water inlet and outlet connections to heater body.
Check for correct coolant flow.

3. Fill cooling sysl6m wilh proper coolant mixture.

4, Connect heater eleclrical leads to electric eupply.

5. Start engine and check for leaks.
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Specifications Prov id ing and mainta in ing
high qual i ty ,  lubr icat ing o i l ,
g ine is  one way of  insur ing
formance.

an adequate supply  o f  c lean,
grease and coolant in an en-
long l i fe and satisfactory per-

Goolant Specifications

Water should be clean and free of any corrosive chemicals such as chlorides,
su lphates and ac ids.  l t  should  be kept  s l ight ly  a lka l ine wi th  pH va lue in  range
of 8.3 to 9.5. Any water which is suitable for drinking can be treated as de-
scr ibed in  the fo l lowing paragraphs for  use in  an engine.

lns ta l l  and/or  mainta in  the Cummins Corros ion Resis tor  on the engine.  The re-
sistor by-passes a small  amount of coolant from the system via a f i l ter ing and
treating element which must be replaced periodical ly. In addit ion, a sacri f icial
metal plate arrests pit t ing of metals in the system by electro-chemical act ion.
The res is tor  is  ava i lab le  f rom any Cummins Dis t r ibutor  or  Dealer .

Anti-freeze):

resistor with a chromate element(s), Part No. 132732. Do not
(PAF) with plain water.

Replace corrosion resistor element(s) as recommended in "Maintenance Sec-
t ion"  o f  th is  manual .

f  f  no corrosion resistor is used, add 1/z oz 114.1747 g] chromate compound in the
system for every U.S. gal [3.785 l i t ]  of water or unti l  the coolant mixture meets
requi rements  ind icated in  Maintenance Sect ion under  "Check Engine Coolant" .

a

In Winter (Using Anti-freeze):

Select an anti- freeze known to be satisfactory for use with the chromate element
of the corrosion resistor and continue to use the 132732 resistor elemeht or;

2. l f  you are not sure the anti- freeze is compatible with the chromate resistor ele-
ment 132732:

Use anti- f  teeze, in percentage to prevent freezing, with a PAF (168481) element
in the corrosion resistor.

Use only anti- freeze, with compounded inhibitors, in proper percentage and fol-
low ant i - f reeze suppl iers  recommendat ion to  prevent  cor ros ion.

Check corrosion control by draining a sample of coolant from the system as
described in Maintenance Section under "Check Engine Coolant".

l f  there has been a loss of corrosion control,  renew anti-freeze.

Gaution: Never use soluble oil in the cooling system when a Cummins Resistor
is being used.

In Summer (No

Use the cor ros ion
use element 168481

1 .

2.

3.

1 .

a.

b.

d .
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Lubricating Oil Specifications

e
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Cummins Engine Company,  Inc . ,  recommends that  owners o f  Cummins Engines
give spec ia l  cons iderat ion to  use of  heavy-duty  engine o i ls .  Under  normal  con-
dit ions, the oi l  used should meet the requirements of U. S. Mil i tary Specif icat ions
Mil-L-2104-A. The responsibi l i ty for meeting these specif icat ions, the quali ty of
the product and i ts performance must necessari ly rest with the oi l  supplier.
Cummins Engine Company,  Inc . ,  does not  recommend any spec i f ic  brand of  lu -
br icat ing o i l .  Many brands which meet  spec i f ica t ions fo l lowing are l is ted in  the
"Lubr icat ing Oi ls  for  lndust r ia l  Engines"  book le t  pub l ished by The In terna l  Com-
bust ion Engine lns t i tu te  (Chicago 6,  l l l ino is) .

Mil-L-2104-A and/or British Defense Spec. DEF-21018

Recommended for  engines operat ing under  normal  condi t ions.

Supplement 1 (Sl)

These o i ls  have a h igher  addi t ive  leve l  than Mi l -L-2 lM-A.

Mil-L-2104-B

These o i ls  meet  or  exceed the leve ls  o f  Supplement  1  o i ls  and mCy be used in
Cummins Engines to  prov ide addi t iona l  s ludge and rust  pro tect ion.

Series 3 (Mil-L-45199)

These are premium o i ls  and are not  requi red for  Cummins Engines except  under
very  unusual  operat ing condi t ions.  Do not  use in  appl icat ions where exhaust
va lve depos i ts  are encountered.

Viscosity Recommendations

Except  in  ext reme c l imates most  engine operat ion wi l l  be in  the range of  -  10o F
[ -  23o C]  to  90o F [32.20 C] ,  o i l  v iscos i ty  should  be as fo l lows:

SAE l0w-temperatures consistently between - 10o F [- 23" C] and30o F
[ -  1 .1o  C I .

SAE 20 - temperatures consistently between 20o F [- 6.7o G] and 90o F [32.20 C].

SAE 30 - temperatures above 90o F [32.20 C].

Where temperatures are not  above 0o F [ -  17.8o C] ,  SAE 5W oi ls  meet ing the
requi rements  o f  Mi l -L-10295 may be used.  However ,  in  heav i ly  loaded appl ica-
t ions i t  may be necessary  to  use one grade heav ier  o i l  to  mainta in  min imum
recommended o i l  pressures o f  eng ine be ing operated.

Oi l  which is  best  for  genera l  operat ion is  a lso best  for  the "break- in"  per iod.
No change in  o i l  v iscos i ty  or  type is  needed for  new or  newly  rebui l t  eng ines.
Do not  mix  brands or  grades of  o i l  in  the engine.  Choose carefu l ly  the best  o i l
ava i lab le  and cont inue to  use that  brand cons is tent  wi th  above condi t ions and
engine wear .

3 0 '  F

9 0 0  t

[ 3 2 . 2 ' C )

2 0 '  t
[ - 6 . 7 '  C )

0 "  F
f - 1 7 . 8 "  C )

=
o
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ct)

=
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Grease Specifications

Longer service, less maintenance and more effect ive lubrication are possible
when a h igh-qual i ty  engine accessory  grease is  used.  Cummins Engine Com-
pany, lnc., recommends use of grease meeting the specif icat ions of Mil-G-3545,
excluding those of sodium or soda soap-type thickeners. Contact your lubricant
suppl ier  for  grease meet ing these spec i f ica t ions.

Hi gh-Temperature Performance

Dropping po in t ,  oF

Bearing l i fe, hours at 3000 F., 10,000 rpm

Low-Temperature Properties

Torque,  GCM
Start at 0oF.
Run at OoF.

Rust Protection and Water Resistance

Rust test
Water Resistance, o/o

Stability

Oil  separation, o/o

30 Hours @ 2120 F.

Penetration

Worked

Bomb Test, PSI Drop

100 Hours
500 Hours

Copper Corrosion

Dirt Count, Particles/cc

25 Micron *
75 Micron *
1 2 5  M i c r o n  * ,

Rubber Swell

*Federal Test Method Standard No.791a.

ASTM D 2265 350 min.
*FTM 331 600 min.

ASTM D 1478
15,000 max.

i 
U,000 max.

ASTM D 1743 Pass
ASTM D 1264 20 max.

*FTM 321 5 max.

ASTM D 217

ASTM D 942

.FTM 5309

*FTM 3005

250-300

10 max.
25 max.

Pass

5,000 max.
1,000 max.
None

10 max.*FTM 3603

Gaution: Do not mix grades or brands of grease as damage to bearings may
result. Ercessive lubrication is as harmful as inadequate lubrication. After lub-
ricating fan hub, replace both pipe plugs. Use of fittings will allow grease to be
thrown out, due to rotative speed.
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Standard Capscrew Markings and Torque
Specifications

Current Usage Much Used Much Used Used at Times Used at Times

Minimum Tensile Strength psi
To Uz - 69,000
To,lr - 64,000
To 1 - 55,000

To th - 120,000
To 1 - 115,000

To 'la - 140,000
To ]la - 133,000

150,000

Ouality of Material Indeterminate Minimum Gommercial Medium Commercial Best Commercial

SAE Grade Number 1 o r 2 5 6 8

Capscrew Head Markings
Manufacturer 's marks may vary.
These are a l l  SAE Grade 5
(3- l ine) .

@@@
Capscrew Body Size
(lnches) - (Thread)

Torque
Ft-Lb lkg ml

Torque
Ft-Lb lkg ml

Torque
Ft-Lb lkg ml

Torque
Ft-Lb lkg ml

1/4 -20
_ 2 8

5 / 1 6 - 1 8
-24

3 / 8 - 1 6
-24

7/16 -  14
_ 2 0

1/2-13
-20

9/16 -12
-  1 8

5/8 -  11
- 1 8

3/4 -10
_ 1 6

7/8 -9
- 1 4

1 - 8
_ 1 4

5 [0.6e15]
6 [0.82e8]
11  [1 .5213]
13 11.797e1
18 12.48941
20 [2.7660]
28 [3.8132]
30 [4.1490]
3e [5.3e37]
41 [5.6703]
51 [7.0533]
55 [7.6065]
83 [11.4789]
e5 [13.1385]
105 [14.5215]
1 15 [15.e045]
160 122.12801
175 124.20251
235 [32.5005]
250 [34.5750]

8 [1.1064]
10 [1.3830]
17  [2 .3511]
le 12.62771
31 14.28731
35 [4.8405]
4s 16.77671
55 [7.6065]
75 [10.3725]
85 [11.7555]
1 10 [15.2130]
120 [16.5e60]
150 [20,7450]
170 [23.5110]
270 [37.3410]
2e5 [40.7985]
395 [54.6285]
435 [60.1605]
5e0 [81.5970]
660 [e1.2780]

10 [1.3830]

1e [2.6277]

34 14.70221

55 [7.6065]

85 [11,7555]

120 [16.5e60]

167 [23.0961]

280 138.72401

440 [60.8520]

660 [91.2780]

12 [1.65e6]
14 [1.e362]
24 [3.31e2]
27 [3.7341]
44 [6.0852]
4e 16.77671
70 [e.6810]
78 110.78741
105 [14.5215]
120 [16.5960]
155 [21.4365]
170 [23.5110]
210 [2e.0430]
240 [33.1e20]
375 [51.8625]
420 [58.0860]
605 [83.6715]
675 [93.3525]
e10 [125.8530]
eeo [136.9170]

1. Always use lhe lorque values l isled above when specific specifications are not available.

Note: Do not use above values in place ol those specilied in lhis manual as a part of Cummins assembly procedurea.

2. The above is based on use of clean and dry threads.

3. Reduce torque by 10% when engino oil is ueed as a lubricant.

4. Reduce lorque by 200/o if new plated capscrows are used.

Caulion: Gapscrewo thraaded into aluminum may require reduction3 in torque ol 30% ol more, unlcro inlcrt! |re u$d.
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