
SECTION 155-191-701

to check for this gas. However, leaks in the
exhaust system are usually indicated by smarting
or watering of the eyes, or by observance of a
bluish haze in the engine room air. To stop
exhaust system leaks, replace gaskets, as required,
or relead or tighten the joints in the exhaust
piping. When gasket replacement is necessary,
use standard engine gaskets when available.
Sheet asbestos packing or equivalent, 1/16-inch
thick, may be substituted between the manifold
and the cylinders and Garlock No. 605 packing
or Pyroid packing or eqivalent, 1/16-inch thick,
may be substituted between the flanged joint
of the exhaust pipe section and the engine
manifold. Red lead should be used in making
up all screw joints in the exhaust system, coating
the male threads at the time.

(e) If required, the lube oil cooler may be
removed from the cooler housing or the

entire cooler assembly may be removed from
the cylinder block. Since the element through
which the lube oil passes, while being cooled, is
surrounded by water in a cast iron housing, the
cooling element MUST be well sealed against
water getting into the lube oil or lube oil getting
into the water. When the oil cooler is disassembled,
special care must be taken at assembly to have
the proper gaskets in place and the retaining
cap screws tight.

(f) To stop a leak in the lube oil system, tighten
bolts and all other lube oil connections and

replace gaskets as required.

(g) To stop an air leak around the air box
handhole covers, remove the handhole cover

and examine the gasket for rupture. If it is
found to be defective, replace with a new gasket.
If the existing gasket is satisfactory, replace
the cover and ensure that it is properly tightened
to avoid further leaks.

AUTOMATIC SHUTDOWN AND ALARM DEVICES

3.15 Overspeed, Locked Rotor, and Excessive
Cranking Cycle (Reqt 2.15): A magnetic

pickup is provided for and mounted on the engine.
This pickup is mounted in a vertical position and
at right angles to the tooth surface of the pulse
generator. The pickup provides an output of 8
volts at 1800 rpm with an air gap of 0.005 inch
between the pickup and the highest point of the
pulse generator. The allowable tolerance for the
air gap is 0.004 to 0.006.
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(a) Overspeed: (See Section 155-020-701)

(b) LockedRotor(MechanicallyBoundEngine):
(See Section 155-020-701)

(c) Excessive Cranking Cycle: (See Section
155-020-701)

3.16 Low Oil Pressure Switch (Reqt 2.16): (See
3.17)

3.17 Preliminary High Water Temperature
Switch (Reqt 2.17):

(a) The preliminary high water temperature
switch, the low (lube) oil pressure switch,

and the fuel oil pressure switch are the same
as far as adjustment is concerned. The switches
are bracket mounted and each is marked HIGHER
on the right-hand end with an arrow to indicate
direction. They are adjusted using a 90 degree
off-set screwdriver.

(b) To set the switch, turn the differential screw
(located inside switch cover) counterclockwise

against the stop for minimum differential. Bring
pressure or temperature to a point where circuit
closes. If contacts are open, turn range adjustment
screw slowly counterclockwise until contacts just
close. If contacts are already closed, turn range
adjustment screw clockwise until contacts open
and then turn slowly counterclockwise until
contacts just close. This fixes the closing point.
The differential screw which governs the point
at which the contacts open may be turned
clockwise to widen the differential slightly.

Note: When adjusting these switches, check
the adjustment by observing an operating
cycle. '

(c) The above procedure is for a complete setting
of the switches. If only a minor adjustment

in pressure is to be made, increase or decrease
the pressure setting by a slight adjustment of
the range adjustment screw.

3.18 High Water Temperature Switch (Reqt
2.18): The high water temperature switch

is nonadjustable and must be replaced if malfunction
occurs.

3.19 Reverse Power (Reqt 2.19): (See Section
155-020-701)
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3.20 Control Fuse Failure (Reqt 2.20):

3.21 Circuit Breaker Shunt-Tripped (Reqt 2.21):

3.22 Battery Charging Rectifier (Reqt 2.22):

3.23 Jacket Heater Failure (Reqt 2.23):

ENGINE COOLING SYSTEM

3.24 Cooling Water (Reqt 2.24):

(a) Since the presence of acid in the water can
be injurious to the cooling system, tests of

the water should be made at various intervals.
To detect acid, immerse one end of a small
piece of Fisher Alkacid Test Ribbon in the cooling
solution for approximately one minute and note
the color change in the ribbon as a result of its
immersion. A comparison of the color obtained
with the following tabulations will indicate the
degree of acidity or alkalinity of the water.

COLOR pH CONDITION

Red 2 Very acidic
Orange 4 Strongly acidic
Yellow 6 Weakly acidic
Green 8 Weakly basic
Blue 10 Strongly basic

(b) If the Alkacid Ribbon Test of the water
shows by its color that its pH is within the

7 to 9 (neutral to weakly basic) range recommended,
it will be satisfactory to continue its use until
such time as it is replaced for normal reasons.
If the test indicates a tendency to be acid, it
must be replaced with neutral water. This
applies to the water in the cooling system
regardless of its content of antifreeze or rust
inhibitor additive.

Caution: If the engine water is to be
replaced, remove the heater fuses before
draining water to protect heater elements.
After water has been installed, replace the
heater fuses.

3.25 Radiator Pressure Caps (Reqt 2.25):

(a) Turn the radiator cap and, if loose, replace
gasket in cap.
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Note: Always remove the radiator cap slowly
and carefully to avoid overflow of hot cooling
liquid and possible personal injury.

(b) Remove the radiator cap and if the valves
are inoperative, replace the cap.

3.26 Radiator Fan Belt (Reqt 2.26): Maximum
life of the fan hub bearings of the engine

mounted radiator will be ensured with a properly
adjusted fan belt. It should be neither too tight
nor too loose. Too much tension will impose
unnecessary loading on the bearings, and too little
tension causes slipping, excessive belt wear, and
leads to overheating of the cooling system. (For
best results, the belt should have enough slack so
it can be depressed approximately the dimensions
at the midpoint of a straight line running between
the rim of the pulleys.) This straight line can be
determined by placing a straight edge across the
rim of the pulleys and measuring the amount of
slack from the straight edge. An adjusting bracket
is provided behind the fan for belt adjustment. To
adjust the belt, loosen the bracket retaining bolts
and turn the adjusting bracket to tighten the belt
or down to loosen it. When the proper adjustment
has been obtained, securely tighten the bracket
retaining bolts. A worn, frayed, cracked, or oil
soaked fan belt should be replaced.

3.27 Antifreeze Solution and Rust Inhibitor
(Reqt 2.27):

3.28 Radiator Discharge Air Shutters (Reqt
2.28):

3.29 Immersion Heater Cold-Aid Starting
Equipment (Reqt 2.29):

(a) Clean the immersion heater every 300 hours
or 6 months as follows.

(1) Close valves to the heater.

(2) Open heater drain cock located in bottom
of heater body.

(3) Remove element from heater body and
clean.

(4) Inspect swing check valve in the heater
to ensure that it is free to operate.

(5) Remove any sludge accumulation in the
heater.
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(6) Reassemble heater, close drain cocks, and
open heater valves.

(7) Start and run engine to check coolant
and add coolant, if required.

(b) If the immersion heater switch malfunctions,
it should be replaced.

(c) Ether Starting Device: The ether starting
device is a closed pressure primer system.

The pressurized cylinder and discharger valve
assembly are bracket mounted on the left rear
side of the engine. The ether starting device
pushbutton is mounted on the engine control
panel for accessibility to the operator during
engine starting.

Caution 1: Fuel cylinder contents are
underpressureandareextremelyRlU1U11Bble.
Keep contents away from heat, sparks, or
open flame. A void contact with the skin
and avoid breathing of fumes. Observe
the precautions printed on the cylinder.

Caution 2: Never use the ether starting
device when the ambient temperature is
above 40Tor on a hot engine. Pressurized
ether containers should be storedin a safe
location and are only to be installed on
the engine when needed.

ALTERNATOR, EXCITER, AND VOLTAGE REGULATOR

3.30 Voltage (Reqt 2.30):

(a) The voltage regulator furnished is of the
shunt-transistor type. It is designed to

regulate the terminal voltage within the regulation
limits of +1 percent at either 208 or 240 volts
ac for any combination of steady-state load
variations from no load to full load and from 0.8
lagging to 0.8 leading power factor conditions.
In addition, the voltage regulator is designed to
sustain any symmetrical or unsymmetrical short
circuit on the output terminals of the alternator
and furnish during these conditions current values
of 3 per unit.

(b) Voltage adjustments of the alternator output
are provided using a rheostat located on

the front of the main control panel. This rheostat
provides alternator output control within a range
of ±10 percent.
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(c) Resistor R4 is adjusted to prevent regulator
oscillation (hunting). This is accomplished

by using a feedback circuit consisting of an
antihunt transformer with resistors R4 and R5.
This feedback signal is added to the de sampling
voltage.

(d) For cross-current compensation, adjustment
of the Droop Adjust Resistor Rl minimizes

the circulating current between alternators, when
they are operating in parallel. The droop
transformer produces a voltage proportionate to
the current in Line 2 which is added to the
sensing and current voltages. Since these voltages
are in quadrature at unity power factor, the
reactive portion of current directly affects the
sensed voltage causing generated voltage of the
alternator to be adjusted in a manner to reduce
the cross current. During single operation the
Unit-Par. switch should be in the closed position.

BATTERY SYSTEM

3.31 Startingand Control Batteries (Lead-acid
or nickel-cadmium type) (Reqt 2.31):

(a) Starting Battery: The following procedures
assume that lead-acid starting batteries are

the KS-15577 L15, 24-volt, 12-cell storage battery.
These batteries have a nominal specific gravity
of 1.210 and a capacity of 207- to 217-ampere
hours at the 8-hour rate for the KS-15577 L15.
The nickel-cadmium starting battery used is
assumed to be KS-15578 List 13W, 24-volt,
20-cell storage battery with float voltage limits
of 28.0 to 28.6 volts.

(b) Control Battery: The following procedures
assume that the control battery is the KS-5361

L116C, 24-volt, 12-cell lead-acid storage battery
recommended for all temperature ranges. It has
a nominal specific gravity of 1.210 at a capacity
of 10 ampere-hours at the 8-hour rate. The
nickel-cadmium control battery is assumed to be
a KB1 24-volt, 20-cell storage battery with
voltage limits of 28.0 to 28.6 volts. ,The batteries
are to be maintained in accordance with procedures
contained in Sections 157-601-701 and 157-633-101
for lead-acid and 157-631-101 for nickel-cadmium.s

(1) To give the lead-acid battery an initial
charge, follow the instructions in Section

157-601-201. This may be done (but it is not

(



recommended) by a garage or battery service
station charge, but the attendant should be
instructed that the battery is of low specific
gravity type.

Note: The J87249B battery charging rectifier
is not to be used for boost charging of
batteries.

(2) During life, the 24-volt start and control
batteries should be checked periodically

to determine that their float voltage is being
maintained between 25.8 and 26.4 (for lead-acid)
and 28.0 and 28.6 (for nickel-cadmium).
Checking of total battery voltage should be
made using a Weston Model 931 de voltmeter
and 6-foot test cords. If the 6-foot test cords
are not long enough for proper voltage
measurements, the 10-foot Weston No. 168023
test cord should be used in conjunction with
the black 6-foot test cord and Weston voltmeter.
The normal charging source is the J87249B
battery charging rectifier. Reference to Section
169-649-301 should be made for operating
information on these rectifiers. Sections
020-010-711 and 157-601-301 may be consulted
for further information on the lead-acid battery.

3.32 Starting Motor and Sprag Clutch (Reqt
2.32):

(1) The starting motor operates a Sprag clutch
pinion to engage a ring gear on the flywheel

of the engine, and turns the engine over as long
as battery is supplied to it by the cranking
circuit. When the engine starts, the Sprag
over-running clutch disengages its pinion from
the flywheel, due to the loss of the starting
voltage.

(2) After the starting motor has been in service
for 2 years or if it needs repair, it should

be removed from the engine, dismantled, and
cleaned. Clean the drive thoroughly with
petroleum spirits and lubricate it sparingly with
a light oil.

Note: If the starting motor is to be used in
temperatures which are likely to fall below
O°F, always apply Casite to the drive components
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to ensure free operation at low operating
temperatures.

(3) Examine all wiring for loose or corroded
connections and for broken leads. Tape

any wiring that has become frayed. Examine
the brushes to ensure that they move freely
and replace those that are broken or worn.
Clean the commutator with a clean KS-14666
cloth. Follow the procedure for commutator
maintenance outlined in Section 171-110-701.

(4) If the starting motor should fail to operate
when the cranking circuit is energized, check

the starting system wiring between the battery
and the motor for open or loose connections
and examine the starting control devices to
ensure that they operate and make good contact.
If required, clean contacts with petroleum spirits,
smooth with a KS-2663 file to ensure good contact
is made, and again clean with petroleum spirits.
Wipe the contacts with a clean KS-14666 cloth
after cleaning.

3.33 Solenoid Switch (Reqt 2.33):

(1) Remove the cranking motor cable leads and
the wires from the switch terminals. Tag

these for identification. Remove the mounting
bolts, washers, lockwashers, and nuts. Remove
the four nuts on the bottom of the switch.
Remove the contact stud assembly. Abrade the
contact studs and contact disc, using Garnet 4/0
or Flint extra-fine abrasive or a fine file. Replace
switch and wiring in reverse order.

(2) Remove the switch as covered in (1). If
the contact disc or insulators are found to

be badly cracked or deteriorated, replace the
contact disc assembly. This is done by removing
the cotter pin and nut and installing a new
contact disc assembly. Replace the nut and
cotter pin. Replace the other parts and the
switch as covered in (1).

3.34 Fuel Oil Pressure Switch (Reqt 2.34): The
fuel oil pressure switch is located beside

the lube oil pressure switch and the preliminary
high water temperature switch, and is adjusted as
in 3.17.
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TEST AND ROUTINE RUNS

3.35 Test Run (Reqt 2.85):

(1) During the test run, different loads for the
engine-alternator set may be obtained by

varying the amount of load connected to the
alternator load terminals. The speed of the
engine shall be taken with an accurate indicator
or tachometer placed against the end of the
pulse generator shaft. Discussloadingarrangements
with the supervisor. When sufficient office or
building load is not available or service reactions
are involved in its use, artificial loads may be
necessary.

Caution: When sufficient ofOce load 1s
not available fora partial load test, always
augment the available office load with an
artificial load. Do not perform a partial
load test using less than 30 percent full
load (see Section .17i·123-101).
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(2) Any malfunctions which may 'develop will
probably be noticed during a test run and

may be corrected before the set is needed at a
time of actual power failure.

3.36 Routine Run (Reqt 2.86): On these standby
sets, with weekly operations for short periods,

all working surfaces requiring lubrication will be
lubricated frequently enough so sufficient oil will
remain on them to protect them and to provide
partial lubrication immediately upon starting.

Caution: When sufficient office load is
not available for a partial load test, always
augment the available office load with an
artificial load Do not perform a partial
load test using less than 30 percent full
load (see Section 171·123-101).


