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SECTION 1
DESCRIPTION
GENERAL DESCRIPTION

A description and general location of equipment on
the GP9 locomotive is given in this section.

A locomotive consists of one or more units rated
at 1750 horsepower per unit, In multiple unit operation,
the locomotive is operated and controlled from the en-
gineman’s control stand in the lead unit, d

Baslically, the short hood end of the GP9 is the
front end of the unit and the long hood end is the rear
end of the unit, In multiple unit operation, the units can
be coupled together from either end,

Two types of brake equipment are used, To dif-
ferentiate between the two types, the model designations
"GPOL" and "GPYR" are used, The GPOL is .equipped
with 8BL brake equipment while the GPSR is equipped
with 24RL brake equipment,

100 Diesel Engine  The main generator and auxili-

aries of these units are driven by a 16-cylinder
V-type, 2 cycle, 1750 HP Model 567C Diesel engine,
Fig. 1-2, The cylinders have an 8-1/2" bore and 210"
stroke, The two banks of the engine are arranged with
respect to each other at an angle of 459, The engine
has a fully scavenging air system and has two blowers
for this purpose, The blowers are mounted on the rear
end of the engine; each blower is equipped with a sepd-
rate air filter,

The engine is started by temporarily using.ehe
direct coupled main generator as a starting motor.
Current from a storage battery "motors" the main gen-
erator to rotate the engine. ‘}
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_DESCRIPTION GPY-1-154

NOTE: In this manual, the word ""engine" refers specif-
ically to the Diesel engine; the word "locomo- |
tive" refers to a consist of one or more units,

{

{ Front Three-Quarter View 567C Engine

’ Fig. 1-2

l 101 Main Generator

The main generator
and alternator assembly
Fig. 1-3, is connected to
the Diesel engine crank-
shaft through a serrated
coupling, The constant Kw
main generator produces
direct current at a nom-
inal 600 volts for operation
of the traction motors,

Main Generator The armature of the main
and Alternator generator acts as the ep-
a_‘ilg. 1-3 gine flywheel,
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102 Alternator The alternator, Fig, 1-8, built into

the engine end of the main generator frame, isa
three phase alternating current generator. The alternat-
ing current (AC) produced is used to drive the four en-
gine water cooling fans and four traction motor blowers.

103 Traction Motors Four Model D37 traction
motors, Fig, 1-4, are used in each unit, mounted
one on each axle, Each
‘motor is geared to the
axle, which it drives, by a
motor pinion gear meshing
with an axle gear. The
ratio between the two
gears, Fig, 1-5 is ex-
pressed as a double num-
ber such as 62/15. In this
case the axle gear has 62
teeth while the pinion has Traction Motor
15 teeth, Fig. 1-4

65-12 62-15 6I1-16 60-17 59-18 58-19

MOTOR _ _ _
PINION
AXLE
GEA
Gear Ratio Chart
m. l-s

During acceleration, the traction motor electrical
hookup is changed to utilize the full power developed by
the main generator, within the range of its current and
voltage limits. The changes in the traction motor elec-
trical connections is called transition. Four steps of
transition are used on the GP9 as follows:

1. Series-Parallel 3. Parallel
2, Series-Parallel Shunt 4, Parallel-SHunt
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The changing of the traction motor electrical con-
nections or transition is completely automatic during
locomotive acceleration or deceleration on GP9 locomo-
tives, There is no provision for effecting manual trans-
ition on a GP9 locomotive or for forestalling the auto-
matic transition,

AUXILIARY EQUIPMENT

104 Storage Battery Power from a 32 cell 64 voit

storage battery is used to start the Diesel engine,
The storage battery compartment is accessible through
hinged door sections in the "raised pattern” walk adja-
cent to the cab on each side of the short hood end of the

unit, With the Diesel engine running, the auxiliary gen-
erator charges the storage battery,

105 Auxiliary Generator

A 10 KW auxiliary gener-
ator, Fig. 1-6, is driven directly
from the rear gear train of the
engine through flexible couplings,
If the locomotive is equipped
with a steam generator, an 18
KW auxiliary generator is used.
The auxiliary generator produces
direct current at 74 volts to
charge the storage battery and Auxiliary Generator
supply the low voltage circuits Fig. 1-6
for lighting, control, main gen-
erator battery field excitation and fuel pump operation,

106 Traction Motor Blowers  The GP9 is equipped

with four alternating current driven traction motor
blower motors, Fig. 1-7. Each motor has a fan, or
blower wheel, mounted on its rotor shaft and supplies
cooling air to one traction motor, The speed of the
blower motor varies in proportion to the speed of the
Diesel engine,
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ion Motor Blower

radiator removing heat fr
The speed of the cooling
, fan motor varies in pro-
~ portion to the speed of

108 Air Compressor
, A3-cylinder, two
~stage air cooled air com-
pressor, Fig, 1-9, is driven
through a flexible coupling
from the front end of the
ically, the GP9 is equipped
with a Model WXO air
- compressor which has a
rating of 234 CFM dis-
placement at 835 RPM,

.‘-;' j
- ¥

fan mounted on each rotor
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Radiator Cooling Fan

Fig. 1-8

107 Radiator Cooling Fans  Four alternating cur-
~ rent driven cooling fan motors, Fig. 1-8, are
‘mounted in the roof of the long hood end of the locomo-
e above the engine cooling water radiator sections, A
shaft, draws air through the
om the engine cooling water,

Air Compresgor
Fig, 1-9
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Load Indicator

Horn Pull Cords

Air Gauges

Alarm Lights

Automatic Brake Valve

Sander Valve

Bell Ringer Valve

Independent Brake Valve

Control Switches (Circult Breakers)
Speed Recorder

Throttle Lever

Selector Lever (ff Used)

Headlight Control — Dim And Bright
Reverse Lever
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GP9-1-154

3. Selector lever can be moved between "OFF
and "No, 1" only when the throttle is in "IDLE"
or "STOPR,"

4, Throttle lever cannot be advanced with selector
lever in "OFF' or ""B" position.

5. Selectorlever can be moved to " B"position only
with the throttle in"IDLE" and the reverse lever
in Forward or Reverse,

6. Throttle can be moved to "STOP" with reverse
and selector levers in any position,

7. Throttle lever in "STOP" locks against move-
ment of the reverse lever, but the selector
lever may be moved to any posftion if reverse
lever is in Forward or Reverse,

NOTE: When using the selector lever to effect manual
transition from 2 to 3 and 3 to 2 on older type
units, the throttle should be reduced to Run 6 be-
fore moving the selector lever to the desired
position,

AIR BRAKE EQUIPMENT

GPIL locomotives are equipped with the 6BL brake
equipment, Fig, 1-13, GP9R locomotives are equipped
with the 24RL brake equipment, Fig, 1-14, No detailed
information of the operation of the 6BL or 24RL brake
equipment is given as all engineman are more or less
familiar with the operation of this type of equipment,

The air brake gauges are located on the engine-
man's control panel. In general, the cab air brake
equipment consists of the automatic brake valve, inde-
pendent brake valve, Rotair Valve (24RL only), Brake
Valve Cut-out Cock or Double-heading Cock, Transfer
Valve or Three Position Double-heading Cock (6BL
only), Feed Valve, and Safety Control Cut-out Cock
(24RL only).
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Fig. 1-13 — 6BL Brake

Brake Pipe Cut Out Cock

Fig. 1-14 — 24RL Brake
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114 Automatic Brake Valve The automatic brake

valve handle has six positions: Release, Running,
Holding (6BL) or First Service (24RL), Lap, Service and
Emergency.

In multiple unit operation, with 6BL brake equip-
ment, the automatic brake valve handle in all trailing
units MUST be kept in the Lap position, If the brake
valve handle is removable, it must be removed from the
brake stand in the Lap position in the trailing units,

The automatic brake valve handle (rigid or hinged
handle) of the 24RL brake equipment is removable in the
running position, In multiple unit operation, this brake
valve handle should be removed in Running position from
all non-operating control stands.

115 Independent Brake Valve  The * independent
release and full application, with the application zone
between the two positions, The brake valve is of the
self-lapping type which automatically laps off the flow of
air and maintains brake cylinder pressure when the ap-
plication pressure reaches
the value corresponding to
the position of the brake
valve handle in the ap-
plication zone. Locomotive
brakes may be released
» = after automatic application
P by depressing the inde-
pendent brake valve handle
in release position,

In multiple unit op-
eration, the independent
brake valve handle in all
trailing units must be kept
in the "Release” position.

- 113 -
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If the brake valve handle is removable, remove handle
from brake valve in "Release" position,

116 Rotair Valve

The K2A rotair valve,
Fig. 1-16, used with the
24RL brake equipment, is
a selector valve with four
positions: "Freight"
"Freight Lap,' "Passenger)’
and "Passenger Lap,"

The rotair valve is
used to''cut in''the features

docomotive brake cylinder
pressure buildup, With
long freight trains, the han-
dle is placed in the
"Freight" position in the K2A Rotair Valve
lead unit, In an emergency Fig. 1-16
application, with the handle

in "Freight,""a controlled buildup of brake cylinder pres-
sure is obtained, With passenger trains, short freight
trains, and when handling light locomotives, the handle
is placed in " Passenger" position in the lead unit, In an
emergency application, with handle in "Passenger,"” a
nﬂdhuldnpoibnh cylinder pressure is obtained,

Durlng a safety control application (foot taken off
the "Deadman” pedal, locomotive overspeed or failure to
acknowledge a train control signal) a split reduction of
buhmpepnmre is obtained with rotair valve in

"and a full service reduction of brake pipe pres-
sure is obtained with rotair valve in""Passenger*'position,

~In multiple unit operation, in all trailing units,
plm. handle in "Passenger Lap" if lead unit is set for
"Passenger', and in "Freight Lap" if lead unit is set for
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"Freight", In either "Lap" position the controlled emer-
gency feature is under control of the engineman oper-
ating the brakes from the lead unit, The "Lap" position
of the rotair valve also cuts out the independent brake
valves in all trailing units, obtaining full control over
the locomotive brakes from the lead unit,

117 Brake Pipe Cut-out Cock (Double-heading Cock)
The brake pipe cut-out cock or double-heading cock
of the 24RL brake equipment, Fig, 1-14, is a two position
cut-out cock, The handle is spring loaded and self lock-
ing, To move handle, pull handle outward if h
or upward if vertical, and then rotate to the desired
position. With the handle in a horizontal position, the
brake pipe is "cut in' With the handle in a vertical
position, the brake pipe is ""cut out,”

The brake pipe cut-out cock ordouble~heading cock
used with the 6BL brake equipment is a three position
double-heading cock. The positions of the double-head-
ing cock handle, Fig, 1-17 are: "Lead," "Trailing"” and
"Dead." A spring loaded pin extends from the handle and
engages locking holes drilled in the valve body at the
"Trailing" and "Dead" positions. To move the handle out
of either of these positions,
the pin must firstbe pulled
"out"and the handle then

In multiple unit oper-
ation, the double-heading
cock in all trailing units is
placed in the "Trailing"
is being hauled Dead in a
train or is operated in
double-heading service, Brake Pipe Cut-Out Cock
place double-heading cock  Or Double-Heading Cock
in the "Dead" position, Fig. 1-17
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118 Safety Control Foot Pedal  The safety control

foot pedal (if used)is located in front of the engine-
man's seat. On locomotives equipped with the 24RL
brake valve, having the hinged automatic brake valve
handle, the handle provides an alternate control when it
is depressed sufficiently to just contact the sanding bail,
Either the pedal or the automatic brake valve handle
must be kept depressed at all times except when the lo-
comotive is stopped and the locomotive brakes are ap-
plied (30 pounds or more brake cylinder pressure), If
both the foot pedal and the automatic brake valve are
released, a penalty application of the brakes will result,

ENGINEMAN'S CONTROL PANEL

119 Load Indicating Meter This meter, Fig, 1-18,

is an accurate guide to the load and pulling force of
the locomotive, The meter is connected into the leads of
the No, 2 motor. Since the amperage is the same in all
motors, each motor receives the amount of current
shown on the meter, The dial of the meter is graduated
into amperes from 0 at the left to 1500 amperes at the
extreme right of the scale,

Load Indicating Meter
Fig, 1-18
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120 Operating Circuit Breakers The engineman's

control panel is shown in Fig, 1-19, An identifying
nameplate is located below each circuit breaker type
switch, To start the Diesel engine and control its speed
from the throttle, the "Control and Fuel Pump’ and "' En-
gine Run" circuit breakers must be "ON." To move the
locomotive the "Generator Field" circuit breaker must
also be "ON," The "Automatic Sanding" feature is cut in

with the "Automatic Sanding" circuit breaker in the"ON"
Pposition,

AL N T SN R

-

S [0 T . re—

Engineman's Control Panel
Fig, 1-19
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121 Wheel Slip Light  "Flashing" of the wheel slip

light located on the engineman's control panel,
Fig, 1-19, during power operation, indicates the wheels
are slipping. With the "Automatic Sanding" feature cut
in (Automatic Sanding circuit breaker in "ON" position)
the wheel slip will generally be corrected immediately
through the locomotive wheel slip control system and the
light will go out, The throttle should be reduced ONLY
if continuous wheel slip occurs,

122 Ground Relay Light  The ground relay light on

~ the engineman's control panel, Fig, 1-19, when lit
indicates a tripped ground relay located in the electrical
cabinet, With the ground relay light ON, the alarm bell
will ring, and the engine speed will be reducedtoldle.
(The engine will stop if the Ground Relay tripped with the
throttle in the 5th or 6th notch),

123 "PC" Switch and Light The PC, or pneumatic
control, switch is often called the power cutoff
‘switch, This is a normally closed electric switch that is

‘operated by the air brake system. During a safety con-

trol or emergency air brake application this switch
opens and automatically reduces the power output of the

locomotive, When tripped open the PC switch imme-~
_M reduces the speed of all engines to Idle, If the

throttle is left in the fifth or sixth notch when the PC

thtx’iyped, the engines will stop. A white "PC

wlnbeutwhenaverthel’c:vmchutﬂp-
p&!&.l-lo

 The PC switch automatically resets itself provided
that (1) the throttle is returned to IDLE, and (2) control
of the brake is recovered (see Section 3 for method of
mmngmaamebm:e)

1:4 Headlight Control Switch The twin sealed beam
front and rear headiights are controlled by the

% 2 - 118 -
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enginefspeed is reduced to idle, The engine will remain
at idle speed and will not respond to throttle control,
The power contactors in the electrical control cabinet
will not operate when control levers are normal. The
"Alternator Failure"light and alarm bell is inoperative.

Engine START and STOP buttons are effective only
with the isolation switch in the START position,

The isolation switch must be in the RUN position
for the unit to develop power. The isolation switch
should be moved only with the engine at idle speed or

3 Usethemnuallayahaﬂlevertobﬂngtheen-
gine to idle or stop when the locomotive is under power
or in dynamic braking. If the isolation switch is in the
“START position, do not place it in RUN while operating

in dynamic braking,

127 Engine Start and Stop Buttons The engine

start and stop buttons, Fig. 1-22, located in the
electrical control cabinet, are operative only with the
isolation switch in the START position, When starting
the Diesel engine, press START button in firmly and
hold until engine starts (not more than fifteen seconds),
To normally stop engine, press STOP button in firmly
and hold in until engine stops.

128 Fuses-Knife Switches and Circuit Breakers
Located in the cab side of the electrical control

cabinet, Figs. 1-23 and 1-24, are the following fuses,

knife switches and circuit breakers:

(a) 80 Amp. Battery Field Fuse

(b) 150 or 25’0 Amp. Auxiliary Generator (Battery
Fuse

(c) 400 Amp. Starting Fuse

(@) 60 Amp. Automatic "rain Control Fuse

(e) Automatic Traln Cc.urol (ATC) Switch

-121 -
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(f) Main Battery Switch

(z) Main "Lights' Switch

(h) Main "Control" Switch

(i) Auxiliary Generator
Switch

(j) Ground Relay Knife
Switch

(k) Circuit Breakers:




fa

DESCRIPTION m1

For proper locomotive operation, all fuses must
be good and securely in place, all knife switches should
be closed and the above circuit breakers should be in
the ON position in all units of the locomotive consist.

129 Ground Relay
The ground relay,
Fig. 1-25, is located in the
electrical control cabinet,
With a tripped ground re-
lay, the power output of
the unit is automatically
stopped, the engine speed
is reduced to idle and the
white ground relay light
will be ON (only in the unit
affected). If the Ground
Relay tripped while the
Ground Relay throttle was in the 5th or
.. Fig. 1-25 6th notch, the engine would
stop. The alarm bells will
ring in all units. To reset the ground relay
"push in" relay reset buttonor remote reset
button that extends through cabinet door.
ALWAYS place ISOLATION SWITCH in

START before resetting ground relay,

130 Control Air Pressure Regulator

The 'control air," for operating power
contactors, reverser and cam-switches, is
supplied from the main reservoir and re-
duced to 90 * 3 pounds by the control air
pressure regulator, The regulator, Fig,
1-26, is located in the cab side of the elec-
trical cabinet, A bolt and locknut on top
of the regulator provides means of adjust-
Fig.1-26 ment, A contro’ pressure gauge, with a
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late "ELECTRIC AIR PRESSURE, " is mounted on

“wall of the cab, For proper locomotive oper-
rauge should MM‘t’mds.

Alarm Indications Fig. 1-27. Four signal
lights are mounted on the rear wall of the cab, An
alarmbell is mounted on the engineroom side of electrical
cabinet. The signal lights indicate a hot engine, steam
boiler stopped, low ofl pressure and an alternator failure
(no AC power). In case of an alarm, the bell will ring in i
all units, but the signal light will be ON only in the unit
affected. e
132 Emergency Fuel Cut-Off Ring  An emergency
~ fuel cut-off pull ring is mounted on one side of the
ctrical cabinet. Two additional pull rings are lopated

s

L

ndividuol Cab Heater Seiector Switch Sl )}
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'nd of the unit when the unit is operating in its Aérmally
forward direction,
T AN

133 Engine Governor  The governor, Fig, 1-30, on

~ the front end of the engine, performs the function
of controlling the speed of the Diesel engine, as directed
by the position of the throttle at the control stand. The
speed of the engine is controlled from 275 RPM at Idle
to 835 RPM in Run 8., The "orders" of the throttle are
transmitted to the electro-hydraulic governor through
electrical circuits. The governor is connected through
a linkage to the injector control shafts on each bank of

A device called the
load regulator, acts to
cause the governor toallow
injection of no more or no
less fuel to each cylinder
than that which will result

TR
A low oil pressure
device built into the gov-
pr:‘auca the engine
in case of low oil pressure
or high
the ‘svent of such wbri. - |
cating ofl trouble, the g0\, Engine Governor
ernor will immediatel, Fig. 1-30
-
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. stop the engine and light the yellow law oil alarm signal
: In the unit affected, The alarm bell w% ring in all units, '
| When the engine. stops, tn§ "Blue" Alternator Failure
I Light will also be ON'in th unit affected, .

| When the governor low oil pressure device stops
| the éngine, a push button protrudes from the front of the

| Ifanengineisstoppadby the governor low oil de-
| vfce, the push button must be reset before the engine can

134 Load Regulator
The Load Regulator,
Fig. 1-31, is located adja-
cent to the air compressor
on the right side of the
unit, The primary purpose
of the load regulator is to
automatically control the
loading of the engine by the
main generator so that g
predetermined power out-
put is obtained for each
Load Regulator he load regulator is an
Fig. 1-31 ~’:tomuﬂcally operated

"
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“ MISCELLANEOUS EQUIPMENT

137 Speed Recorder,  The speed recorder, d

in front of the control stand, is a hy cally
operated speed indicator with a speed recording tape and
an odometer, It is driven from the number 2 axle of the
unit, through a flexible cable,

138 Hand Brake The hand

brake, Fig. 1-34, is mounted
on the outside of the engineroom
hood on the rear platform of the
locomotive,

The hand brake is applied
by pumping the long handle up and
down, and is released by pulling
on the short release lever, It is
effective on one pair of wheels
only.

Before moving the locomo-
tive, be sure the hand brake is
completely released,

139 Manual Sanding Valve
When the locomotive is
equipped with 24RL brake with
the hinged automatic brake valve
handle, sanding is accomplished
by depressing the lever beyond
the safety control position pre-
viously described, This move-
ment operates the sanding bail
which opens a port to supply air
to the sanding equipment, On
locomotives having a rigid handle
on th® 24RL automatic brake
Fig. 1-34 valve,” an independent sanding

0-129- o
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A
valve is insthlledss This valve is operated by mdving the
le orward or backward until it latches, Locomotives
)ed with 6BL brakeequlpmenthaveasammgvalve

ed onthe brake valve assembly, The sanding oper-
ating valve has three positions: Forward, OFF and Re-
verse, which allows application of sand for movement in
either direction,

140 Classification Lights Four permanently fixed

clear bull's-eye lenses are provided, two on the
front of the short locomotive hood and two on the rear of
the locomotive, Inside the hood and behind each bull's-
eye, a small compartment contains the classification
light bulb and colored lenses. Red and green lenses are
provided in each compartment which can be moved into
A position between the bulb and the bull's-eye, To ac-
complish this, a locking pin is removed, the desired lens

through hinged doors in the compartments. When both
red and green lenses are out of position the permanent
bull's-eye lens will show a white light, thus making
three colors available,

141 Horn Valves The horns are operated by air

valves which are controlled by pull-cords, above
the control stand, The horn shut-off valve is located be-
hind the engineman's control panel adjacent to the short
hood end compartment door,

142 Bell Ringer The locomotive signal bell is nor-

_ mallylocated behind the pilot on the right front end
of the locomotive, It is operated by an air valve located
at the engineman's station,

143 Windshield Wipers The windshield wipers,
four in number, are mtrolled by valves over the
cab windows, two on each side of the cab, The wipers
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operate‘independeuuy of each other, G’hey‘bﬁld ot be
run on a dry wludowasdlrtontheglassqrbh% 1 .
scratch the glass, . ,

144 Cab Heaters and Defrosters Two cab heaters
are mounted in .the rear wall of the operating cab,
above the electrical control panels, Fig. 1-27,

The No. 1 cooling fan cutout switch must be in
"Off" position, and the manual shutter control levers
(one on each side of the electrical cabinet) should nor-
mally be in the "Closed" position when operating the cab
heaters,

Warm air is forced through ducts by the heater
fans into the operating cab, Each fan motor is control-
led individually by a four position switch mounted on the
rear wall of the cab,

There are noindivid-
ual defrosters used on the
GP9 locomotive, When the
cab heater motors are
turned on, warm air blows
onto the front and rear win-
dows keeping them clear of
condensation.

145 Trucks Two
four-wheel flexible

Hyatt Journal Box trucks are provided on
Fig. 1-35 each GP9 unit, The axles

are all equipped with Hyatt

roller bearing journal boxes., A stench bomb on each
journal box will release a t odor if the tempera-

ture inside the journal box eds 220° F., Fig. 1-35.
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Cylinder Test Valves




OPERATION o GP9-2-154

~ e
c. Rotate engine at least one complete revolu-
tion by use of the engine turning jack. y
d. Watch the cylinder test valves while the en-
gine is being rotated. If water is discharged
from any test valve, do not attempt to start

the engine until the cause of the water ac-
cumulation has been corrected.

e, Close cylinder test valves.
f. Replace 400 ampere starting fuse,

202 To Start Engine  After completing the items
mentioned in Art, 201, the engine is started by per-
forming the following steps:

1. Check for fuel flow through "return fuel sight
glass" on fuel filter mounted on front of engine,
Fig. 2-2.

2. Check position of overspeed trip.
3. Check position of governor low olil trip button.

To Set

Overspeed Trip And Fuel Flow Check
Fig. 2-2
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GP9-2-154 OPERATION

comotive's very HIGH STARTING TRACTIVE EFFORT
At I8 important that the air brakes be COMPLETELY
released before attempting to start the train. Actual
tests have shown thata 100 car train, having the aver-
age uniformly distributed leakage, may require 9 min-
utes to completely release the brakes. It requires ap-
proximately 30 minutes (with 130 pound main reservoir

pressure) to completely charge a depleted air system on
4 similar 100 car train,

The load indicating meter, Fig, 2-8, can be used
a8 a PULL METER to judge the tractive effort of the
locomotive, Merely looking at the ground and listening

to the engine exhaust may give a false indication of the
locomotive's draw bar pull,

_ The GP9 locomotive is designed to have a COM-
PARATIVELY RAPID YET SMOOTH BUILD UP OF
POWER. Load regulator timing is quite fast in moving
from minimum to maximum and somewhat slower from
maximum to minimum. This is due to a special design
pllot valve bushing in the governor,

With this arrangement a power build-up equal to
the throttle position is very quickly obtained. Any fur-

Load Indicating Meter
Fig. 2-8
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ther advancement of the throttle is accompanied by an
almost immediate additional increase in power. This
may be seen by observing the speed with which the load
indicating meter responds to throttle advance.

With a power control of this type the rate and ex-
tent of power build-up is left largely to the desire of the
engineman yet is still controlled by the load regulator
and engine governor.

When ready to start, the following general proce-
dure is recommended:

1. Place the selector lever in the No. 1 position
and move the reverse lever to the desired di-
rection.

2, Place foot on the safety control foot pedal
(DEADMAN) and release the brakes.

3. Openthethromaouenotcheveryl to 2 seconds
as follows:

2. To Run 1 - note the load meter pointer start
moving to the right,

b. To Run 2 - note engine speed increase, At
an easy starting place, the locomotive may
start the train in Run 1 or 2.

¢. To Run 3 or higher (experience and the de-
mands of the schedule will determine this)
until the locomotive moves,

4. Reduce throttle one or more notches if accel-
eration is too rapid.

5. After the train is stretched, advance throttle as
desired.

NOTE: If the wheel slip indicator flashes con 5
reduce the throttle one notch, Apply sand as
needed to prevent further slipping and reopen
the throttle when rall conditions improve. See
Art. 210 - Automatic Sanding In Power.
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With the automatic sanding feature "cut-in" (Auto-
Sanding circuit breaker in ON position) throttle reduc-
tion to avoid repeated wheel slip will rarely be neces-
sary. Also, manual operation of the sanders by the en-
gineman at points on the road where slippage is likely to .
occur can be eliminated, ,

any speed restriction,

212 Slowing Down Because of a Grade

1. As the train slows down on a grade the pointer
on the indicating meter will move slowly toward
the right. Backward transition will take place
automatically,

213 Locomotive Operation At Very Slow Speeds

The operation of a GP9 locomotive, regardless of
gear ratio, is not governed by any specific short time
ratings,

In most cases, the locomotive may be operated up
to the limit of the adhesion attainable,

GP$ locomotives pulling tonnage trains at very
slow speeds should be operated with the throttle in Run
8 position. In the event of a wheel slip indication (wheel
slip light flashes on), the locomotive wheel slip control
System will automatically apply sand to the rails (Auto,-
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If the units of the consist are of different gear
ratios, the locomotive should not be operated at speeds
in excess of that recommended for the unit having the
lowest maximum permissible speed.

If some of the units in the consist have an over-
load short time rating, the locomotive operation should
be governed by the overload short time rating of the
unit having the highest maximum permissible speed.

216 Uncoupling and Coupling Units in Locomotive

1. To uncouple units:
a. Apply brakes and close angle cocks on both
units on all air hoses,
b. Take down all power plant jumper cables,
¢. Remove platform safety chains between
units,
d. Break hosesand separate units by uncoupling,

2. In coupling units:

a. Couple and stretch units to insure couplers
are locked,

b. Connect hoses and jumpers, and be sure all
necessary angle cocks are opened.

¢. Attach platform safety chain between units,

d. In any non-operating cab, cut-out the brakes
and place all circuit breakers at the engine~
man’s control panel in "OFF" position, Re-
move the reverse lever from the controller
in all trailing units.

217 Changing Operating Ends When the consist of

the locomotive includes two or more units with
operating controls, the following procedure should be
followed in changing from one operating end to the op-
posite end.
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c.

idling while hauling locomotive, the "Control
and Fuel Pump" circuit breaker must be lefl
ON,

Ii locomotive is to be hauled in a train any
appreciable distance, reverser switch, Fig.
2-9, should be placed in Neutral and locked
in that position. Center the reverser drum
switch in neutral by manually operating the
forward and reverse magnet valve buttons,

To lock the reverser switch in neutral, re-
move the locking pin which during normal
operation is screwed into the left hand side
of the reverser housing. With the reverser
drum switch in neutral, insert pin into hole
in the right side of reverser housing. Push
pin inall the way through the reverser switch
shaft and screw pin into threaded hole.

Manuol Operating
Butfon

Reverser Switch = Locked in Neuh:al

Fiso 2-9
- 219 -
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OPERATION GP9-2-154

reset: isolate engine, depress relay reset button and put
engine "on the line," If relay continues to trip isolate unit.

226 Wheel Slip Indication The wheel slip light will
flash on immediately when a pair of wheels has
slipped. The detection of wheel slip action automatically
reduces the application of power to stop the slipping;
the power will be reapplied after slipping has stopped.

It will generally be unnecessary to reduce the
throttle because of momentary wheel slip action. Sand
may be applied to prevent repeated wheel slipping which
may occur under extremely poor rail conditivns.

227 Indication of a Pair of Wheels Sliding If one

pair of wheels should slide when starting a train,
the wheel slip light will flash on and off intermittently.
As the train speed increases, the light will stay on more
or less continuously and will not go out when the throttle
is reduced. The light will go out when throttle is closed
to ‘dle‘

If sliding is suspected, the engine crew should
make an immediate investigation to determine the cause,
The wheels may be sliding due to a locked brake, a
broken gear tooth wedged between the pinion and ring

gear, etc.,

Repeated ground relay action, accompanied with
unusual noises such as continuous thumping or squeal-
ing, may also be an indication of serious traction motor
trouble that should be investigated at once.

IF AN ENGINE MUST BE ISOLATED BECAUSE
OF REPEATED WHEEL SLIP OR GROUND RELAY
ACTION, DO NOT ALLOW THAT UNIT TO REMAIN IN
THE LOCOMOTIVE CONSIST UNLESS IT IS CERTAIN
THAT ALL OF ITS WHEELS ROTATE FREELY.
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In descending a grade, with throttle in Idle posi-
tion, drawbar "push" of the trailing train tonnage moves
the locomotive forward. I no resistance other than the
locomotive and the wheel friction is exerted against this
"push," the momentum of the train on the descending
grade would soon reach a speed where the train brakes
would have to be applied. Indynamic brake, a resistance
to this drawbar push is set up which in effect "holds
back" the speed of the train as would the application of
the locomotive independent brake. The effect of the
resistance is to slow down the traction motor armatures
being driven by the "push" of the train.

The resistance set up in each traction motor is a
magnetic field through which the traction motor arma-
ture must rotate. Increasing the strength of the mag-
netic field will effect a "slow down" of the traction motor
armature, thus holding back the train. The magnetic
field is produced by connecting the traction motor fields
of each unit in series with the main generator, and pass-
ing @ current through these fields. The strength of the
magnetic field i1s varied by varying the main generator
current to the traction motor fields in each unit,

The main generator battery field of each unit in
the locomotive consist is connected in series to the low
voltage supply of the lead unit. This is called the ield
loop" circuit. Movement of the selector lever in the lead
unit toward the "B maximum" braking position, increases
the battery field excitation of each main generator,
which in turn increases the main generator current to
the traction motor fields. Thus, in effect, the strength
of the magnetic field through which the traction motor
armature must rotate, is controlled by the movement of
the selector lever in the braking position. Moving the
selector lever toward the 'B maximum" position in-
creases the effectiveness of the "holding brake,"

In dynamic brake, the traction motor armatures
are connected to grids located in the top of the carbody,
Rotation of the armature through the magnetic field gen-
erates power (braking current) and this current flows
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After slack is bunched, the lever may be moved
farther to the right to give the desired amount
of braking effort. (The speed of the diesel en-
gine is increased from 275 RPM (ldle) to 435
RPM automatically as the selector handle is
moved beyond the "B" position).

Observe the braking amperage (braking effort)
on the load indicating meter., The braking am-
perage Is automatically limited to a maximum
braking effort of 700 amperes regardless of lo-
comotive speed or selector handle position.

If maximum braking is desired, the selector
handle should be moved to the full "B maximum"
position. The selector handle should always be
moved SLOWLY lo prevent a sudden surge of
current in excess of the maximum brake cur-
rent rating. Generally, if the selector handle is
maved slowly to the full "B maximum" position,
the' brake current limiting regulator will limit
the braking current to a maximum 700 amperes
and no brake warning Indication of excessive
braking current will be given. However, if the
brake warning light flashes on, movement of the
selector handle should be stopped until the light
goes out.

If the light fails to go out after several seconds,
move selector handle back toward "B" position
slowly until the light does go out. After the
brake warning light goes out, the selector han-
dle may again be moved slowly toward the full
"B maximum" position.

When necessary, the automatic brake may be
used in conjunction with the dynamic brake.
However, the independent brake must be KEPT
FULLY RELEASED whenever the dynamic
brake is in use, or the wheels may slide. As the
speed decreases below 10 miles per hour the
dynamic brake becomes less effective. When
the speed further decreases, it is permissible

- 227 -
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's control station, has four positions (1, 2, 3
and 4) and should be set to correspond with the number
of units in the locomo-
tive consist. This switch
should be set before
leaving the terminaland
must not be changed even
if an engine is isolated
‘enroute, This switch is
‘changed only if number
of units in the locomotive
consist is changed.

231 Wn-de Brake
arning Light
In dynamic braking, the
wheel slip light on en-
gineman’s control panel
is also used to indicate
anexcessive braking
current. Generally, the
over-current is only
temporary, and the dy-
namic brake current
limiting regulator will
automatically reduce
the braking current to a
maximum 700 amperes.

Dynamic Brake Grid Blower
Fig. 2-12 232 Dynamic Brake
Grid Blower The
grids are cooled by a motor driven fan, Fig. 2-12. The
gridsand fan are located in the top of the carbody directly
above the center of the engine, Power generated by the
No. 1and 3 traction motors drives the grid blower motor,

233 Dynamic Brake Wheel Speed Control The
relays used to correct a wheel slip while under
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re also to correct the tendency of one pair
:r&w slower while in dynamic braking due
sual rail condition.

a pair of wheels is detected tending to rotate
speed, the retarding effort of the traction
in the unit affected is reduced (main generator

field excitation is reduced in the unit affected)

s automatically applied to the rails ("Automatic

circuit breaker on engineman’s control panel

n "ON" position). When the retarding effort of

on motors in the unit is reduced, the tendency

theel set to rotate at a slower speed is overcome.
~ wheel set resumes normal rotation, the re-
fort of the traction motors returns (increases)

[ormer value, Automatic sanding continues for

lely 20 seconds after wheel speed is corrected.

Speed Control When used, the electrical
speed control circuit controls the positioning
| regulator thereby controlling the excitation
main generator., The hump speed controls are
1 Fig. 2-13. For maximum performance during

7 VMSPMthml
Fig. 2-13
- 230 -
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hump operation, open the throttle to Wmnm posi-
tion that is sufficient to bunch the slack and move the
cut of cars up the hump. It is assumed that time and
distance will permit the load regulator to reach a bal-
anced position of full loading for that throttle position.
Move toggle switch, Fig. 2-13, from NORMAL to HUMP-
ING position, The voltmeter on the hump control panel
will show the amount of excitation voltage to the main
generator, As cars are pushed over the hump and "cut
off,” the train load lessens in small increments of the
total starting load. Power output of the locomotive must
accordingly be reduced in small increments to avoid
excessive speed. Accomplish this by momentarily de-
pressing the DECREASE button as conditions dictate, It
will be noted that voltage, as shown on voltmeter, will
eventually decrease to a certain (less than 10 V.) mini-
mum. Should the speed become excessive even with the
DECREASE button depressed and voltage at minimum
(less than 10V.) reduce the throttle one or more notches.

From this it can be seen that a combination of
throttle setting (i.e. engine RPM) and applied voltage
(main generator excitation voltage) produce the power to
move the train. Locomotive power can be reduced by
reducing the throttle setting; however, reducing power
in smaller increments better suits the operating con-
ditions peculiar to humping service. Reducing the ex-
citation voltage a few volts at a time as the load lessens
makes possible a fine balance between power output and

Actual operating experience may show that varia-
tions of the preceding method of operation are desirable.
One such variation is obtained by placing the toggle
switch in HUMPING before opening the throttle. With
this method the load regulator will remain in minimum
field necessitating the use of the INCREASE button until
main generator power output is sufficient to move the
train. Once again as the load lessens, the DECREASE
button must be used to keep the train speed consistent

- 231 -
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stations are equipped with load indicating meters but
only one control standis equipped with a speed recorder;
the other stand is equipped with a speed indicator. This
allows the engineman to observe his speed at either
control stand. If the locomotive is equipped with over-
speed control, the speed recorder will govern the maxi-
mum speed regardless of locomotive direction.

The circuit breakers on the two engineman’s con-
trol panels in the cab of these locomotives are con-
nected in series; the proper circuit breakers at both
control stations must be in the "ON" position in order
to operate the locomotive.

To facilitate the operation of the various circuit
breakers in the two control panels it is recommended
that ALL circuit breakers at the NON-OPERATING con-
trol station be placed in the "ON" position. The engine-
man may then turn on ONLY those circuit breakers at
the OPERATING control station that are necessary for
the operation of the locomotive, In this manner the en-
gineman will be able to instantly turn "ON"or "OF F"any
item from the operating control station where he is lo-
cated,

‘When changing operation from one control station
to the other the procedure for handling the throttle, se-
lector and reverse levers and the brake equipment is the
same as that given for changing ends (Art. 217) with the
following exceptions:

1. The circuit breakers should be handled as men-

tioned in the preceding paragraph.

2. With 24 RL brake equipment the rotair valve is

NOT to be moved to either of the "LAP" -

tions, as there is only one rotair valye on GPTR
locomotives equipped with dual controls.

3. With 6BL brake equipment, if each brake equip~
ment stand is equipped with a three-position

- 233 -
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NOTE: All the circuit breaker
switches, on the engine-
man's control panel, Fig.
3-2, trip open at 15-am-
peres; except the "Con-
trol And Fuel Pump",
and "Generator Field",
whichare 30-ampere cir-
m mmr’-

The circult breaker
switches are ON (closed)
when in the UP position;
OFF-DOWN.

- 302 -

I a circuit breaker is
overloaded and trips open,
service is restored by
first placing switeh fully
OFF and then moving it
to ON.

If Alarm Bells Ring An
alarm signal light will be

illuminated in the unit affected.

RED—Hot Engine Indicates

the outlet engine water

s et e

-

P eman’s Control Panel
A Fig. 3-2




TROUBLE SHOOTING

temperature is about 208° F, A ¢ .
hot engine alarm does not re- ;
duce the engine Joad or speed. 2 4 ol N

The alarm signal will not stop X .
CHA Ry m L TR
(= b A M, -

until temperature returns (o
RO
- & A

normal,
1. Isolate engine; [solating .

the engine will not stop
alarm bell; temperature ac cwm;wfl:_fmaanra

must return to normal.

2. Check the engine cooling

water tank for correct level, . ,::.g:‘::r Supply tp?:lvt:.
Fig. 3-3. If there i3 suf- e

ficient water in the system, 5. The “Control and Fuel

In case of hot engine alarm,
proceed as follows:

allow the engine to run at - Pump" circuit breaker must
IDLE speed. be ON.
GREEN—Boiler Stopped

Indicates steam gen-
erator has stopped. Tostop alarm
light and bell, turn boiler switch
OFF, Fig. 3-5. To correct, see
Steam Genérator Trouble Shooting
Chart Section 6.

open. I closed, éheck po- Boiler Switch
sition of "shut off" valve Fig. 8-5 .

. !

™ .

- 303 -



mmwmm mmm Mmmmm
T mmmw mwwwmm

mm wmm HE mmm
mmmmmmA m um%m

TROUBLE SHOOTING

il i




TROUBLE SHOOTING GP9-3-154
- OVERSPEED TRIP_TD SET
o s

)
&3

=

FUEL MUST BE .
FLOWING THROUGH
THIS GLASS BUT NOT
w THE ONE = (
T o —— .
|
]
/\ MANUAL
LAYSHAFT LEVER

Overspeed Trip And Fuel Flow Check
Fig. 3-7

ernor low oil alarm button, Fig. yellow indicating light will flash
3-10, due to engine low oilpres- ON. The alarm bell will also
sure or high oil suction, will ring if the isolation switch is in
always stop the engine and the RUN position.

To correct, proceed as follows:

1. Place isolation switch in
START.

2. Reset low oil trip button,
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DEVICES

When
"PC light" on the engineman’s

3. Place foot on safety control
foot pedal (if used).

4. Wait until application pipe
builds up to normal pres-
sure. Listen for exhaust
or watch PC switch light.
If, after an emergency ap-
plication, the PC switch
does not reset itself with
the automatic brake in LAP,
move the brake valve to
RUNNING. The PC switch
is set when the light goes out.

. Reset train control (if used).

8. Place automatic brake valve
in RUNNING.

303 Engine Overspeed Trip

I the engine speed should
exceed approximately 910 RPM,
an overspeed device, Fig. 3-13,
located on the front end of the
engine will trip and stop the en-
gine by preventing the lnjectors
from injecting fuel into the cyl-

To Set
y

7

Engine Overspeed Trip
Fig. 3-13
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‘Emergency Fuel Cutoff Valve
Fig. 3-15
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pressure regu-

lator, Fig. 3-16,

8 located in the

“electrical cabinet.

"To raise or lower

pressure, change

adjustment on top  Control Air
of the regulator. A Regulator
draincockis pro-  Pig. 3-16
vided on bottom of

regulator for draining moisture.

CORRECTION OF
DIFFICULTIES
307 i The Engine Goes to Idle

1, Ground relay might be
tripped,

2. No woltage relay (NVR).
might be open (Blue light
will be ON).

3. PC switch might be tripped.

4. "Control And Fuel Pump"
circuit breaker on the en-
glneman’s control panel
might be "Off. "

5. "Engine Run" circuit breaker
on the engineman’s control
panel might be “Off."

6. Isalation switch might be
n START.

308 M The Engine Stops

1. Throttle might be in STOP
position.

2. Low oil pressure button on
the governor might be “out. "

3. Engine overspeed device
might have tripped.

4. No voltage relay (NVR)
might have opened with
throttle in RUN 5 or 6.

5. Ground relay might have
tripped with the throttle in
RUN 5 or 6.

6. "Engine Run" circuit breaker
on the engineman’s control
panel might have been
tripped "Off, " with the throt-

s tle In Run 5 or 6,

7. PC switch might have
tripped with the throttle in
Run 5 or 6.

- "Fuel Pump” elrcult breaker
in the electrical cabinet
might be "Off."

9. "Control and Fuel Pump"

circuit breaker on the con-
trol panel might be "Off. "

- 309 -







313

TROUBLE SHOOTING

__GP9-3-154.

5. See that fuel oll supply is
adequate.,

anz If The Engine Does Not
a...au,mm

1. "Control and Fuel Pump”
cireult breaker on the en-
gineman’s control panel
must be ON,

2. "Engine Ruif’ circuit breaker
on engine man's control panel
must be ON,

3. Isolation switch must be in

4, PC switch must not be
tripped.

5. Ground relay must not be
tripped.

6, No voltage relay (NVR)

. must not be open.

7. Control knife switch in e¢lec-
trical cabinet must be closed.

But Lo -
Move
When Throttle is Opened

1. Reverse lever must be in
either forward or reverse

2. Reverserdrum switch must
not be locked in neutral,

3. "Generator Field" circuit
breaker must ba ON,

4. There must 80 pounds (%3
1bs.) control alr pressure.

5. Selector lever must be in
No. 1 position.

6. Hand brakes and air brakes
must be released,

7. 80-ampere battery field fuse
must be good.

314 Battery Ammeter Shows
Continual Discharge
See Fig. 3-18.

1. Battery charging contactor
located in the electrical
must be closed.

2. 150 0r 250-ampere auxiliary
generator (battery charging
fuse must be good.

3. The "Auxiliary Generator
Fileld" circult breaker In
the electrical cabinet must
be ON.

4. The auxiliary generator
knife switch in the electrical
cabinet must be closed,

BATTERY ANME TER

)

Battery Ammeter
,“o 3-1'

315 Compressor Control The

air compressor is automat-
ically gaverned and will normally
keep the main reservolr pressure
at130-140p.s.i. In case of trou-
ble, the normal position of either
of the valves, Fig. 3-19,may be
changed as shown to menually
load or unload the air compressor.
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SECTION 4

COOLING, LUBRICATING OIL, FUEL OIL

AND AIR SYSTEMS
COOLING SYSTEM

s shown in Fig. 4-1, Water is circulated through
lm‘vm“ trifugal type pumps mount-

RN e A A
X i CxY 2 Y
B c o 7 f
3




Oil Strainers 12, *G" Valve 18, Engine Oil Pan Dipstick
il Relief Valve 13, Water Tank - Side Filler 19

Oil Filter 14, Water Tank - Roof Filler 20, Engine Oil Sump
Cooling 0il Cooler 15. Radiator 21, o
4, Scavenging Ol Pump 10, Cooling Water Tank 16, Camshaft Drive Gear Train 22, Cooling Water Drain Valve b
5. Sump OIl Strainer 11, Water Level Gauge 17, Engine Cylinder Liner 28, Ve

Fig. 4-1 - Schematic Of Cooling And Lube Oil Systems




iF 3

‘ olthe eoomghnlhmnodby
mmumm. Fig. 4-2. The tempera-
switches, set to close and open at various

ooatmlthe mnﬂonotthc 1

at ms"r.

t 171°F. - shutters contmmu
flow through the #3 and #4 fan also

3
- - 402 -
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AC2 - Closes at 180°F. - shutters controlling
the air flow through the #2 fan also open.

1. Engine Temperature Control Switch
2. Differential Adjustment

3. Range Adjustment

4. A.C. Fan Contactor

GP9 Engine Water Temperature Control
Fig. 4-2

400 Operating Water Level Operating water levels

are stenciled on the water tank next to the water
level sight glass to indicate minimum and maximum
water levels with engine running and stopped. The en-
gine should never be operated with the water below the
low water level, Fig. 4-3. Progressive lowering of the
water in the gauge glass indicates a water leak in the
cooling system and should be reported.

S8 ABRERERBREEEDR
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a, Freezing of radiators in winter when
engine is shut down.

b. Loss of rust inhibitor when draining
back to "G" valve level.

402 Draining Cooling System The entire cooling

system mhedramedthroughthe drain valve on
the floor in front of the engine, with the exception of the
water trapped in the water pump on the right hand side
of the engine, To drain the right hand water pump, open
the drain on the bottom of the water pump housing.

403 Cab Heating and Ventilating A cut-away of the

GP9 cab heating and ventilating system is shown in
the folded illustration on the reverse side of the wiring
diagram at the end of the manual.

To operate the cab heating system place the #1
cooling fan cutout switch in the "OFF" position, and close
the manually controlled shutters (move manual shutter
control lever, one on each side of the electrical cabinet,
to "closed" position).

Adjust the individual cab heater motor speed by
turning the cab heater selector switch to one of its three
operating positions: Low, Medium or Full as desired.

The outside air coming in through the #1 cooling
fan roof opening is drawn through the radiator section
adjacent to the cab by the cab heater blower. This
heated air is forced into the cab through the cab heater
inlet air duct. The cab heaters are independent of each
other; one directing the flowof warm air tothe firemen's
side of the cab, the other directing the flow of warm air
to the engineer's side of the cab. The cab air is recir-
culated by returning the air through the perforated cab
ceiling return air duct to the radiator section adjacent
to the cab.

- 405 -

- . I .




__SYSTEMS

"’h a unple m-wuublehmo

the#leooung fan cutout switch in the "ON"
J oL b. - e ul“orQ

he cab by the ucoounghun havn'udw
m cab ventilation is obtained with these shutters
' : H

'LUBRICATING OIL svsm

mat] dhmmdﬂnmbrmuousym
innz. 4-1. Oil under pressure is forced
e engine for lubrication and piston cooling by
-mmmmmmummmmm

‘where !tu Mtorrectmn

on piston cooling and lubricating
scavenging oil pump delivers a
of oil to the strainer than is required
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by the lubricating oil and
piston cooli ng pump, the
excess oil returns to the

A relief valve is built
into the filter in order to
the strainer in excess of
the capacity of the oil fil-

A relief valve is also
mounted on the left side of

the accessory end of the

405 Adding Oil to System Oil may be added with
! theencmemmorstopped. When oil is added to

I ooy




the system, it MUST be
poured through the opening
having the square cover,
Fig. 4-6, on topof the hous-

ing, ﬂiouldtheroundcape
be removed while engine is

running, hot oil under pres-
sure win come from the

RAI g& DRAINVALVE  personal injury.
e Enqine Oil Pan

Adding Oil To Engine
Fig. 4-8

406 Oil Pressure A

lubricating oil pres-
sure gauge, Fig. 4-7, is
momnodenthnoqulpment
g the oil cooler

ana mterassembly
ure at 835 RPM is

“1ow oll pressure

FUEL OIL SYSTEM

c diagram of the fuel oil system is
4-8, Fuel is drawn from the storage tank
suction side of the dual fuel filter by the
gear type fuel pump, From the pump the
Mvel’throwhtheumgamof
%mﬂnsunodmmm After
ugh the double element sintered bronze
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in piping between tank and pump or (e) broken or slipping
coupling at fuel pump,

If fuel pump motor is stopped, check (a) "Control
and Fuel Pump" circuit breaker must be "ON" (b) "Fuel
Pump" circuit breaker in electrical cabinet must be
"ON" (c) control knife switch must be closed (d) main
battery switch must be closed or (e) loose fuel pump
motor cable connection.

The sintered bronze filter is also equipped with a
45-pound relief valve and sight glass, Fig. 4-9. This
sight glass is referred to as the "45-pound sight glass"
and is normally empty. When more than a trickle of
fuel is seen in the 45-pound sight glass, it indicates that
the relief valve is open., Fuel will pass through the 45-
pound sight glass and relief valve to by-pass the engine
and return to the fuel tank in case the sintered bronze
filter becomes clogged.

408 Filling Fuel Tanks The fuel tank can be filled

from either side of the locomotive. A short sight
level gauge is located next to each fuel filler. This fuel
gauge indicates the fuel level from the top to about
4-1/2" below the top of the tank and should be observed
while filling the tank to prevent overfilling. DO NOT
HANDLE FUEL OIL NEAR AN OPEN FLAME.

409 Fuel Gauge  The basic fuel capacity is 800

gallons. Full length sight level gauges are located
on each side of the front end of the fuel tank. These
gauges indicate the level of fuel in the tank below the
low level of the short fuel filler gauge.

410 Emergency Fuel Cutoff Valve An "Emergency

Fuel Cutoff Valve," Fig. 4-10, is provided to cut
off the fuel supply to the fuel pump in the event of fire,
or any emergency. It is located inside a compartment
on the lower front center of the fuel tank. On each side
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L4

411 Air Compressor Each locomotive power plant 5

is basically equipped with an air cooled 3-cylinder,
two stage air compressor, Fig. 4-11. The air compres-
sor is driven through a flexible coupling, from the front
end of the engine crankshaft,

The compressor has its own oil pump and pressure
lubricating oil system. With the engine stopped the oil
level In the compressor crankcase can be checked on
the bayonet type gauge. At idle speed (275 RPM)with the
compressor crankcase oil hot, the lubricating oil pres-
sure should be approximately 15 to 20 pounds.

~ The compressor consists of two low pressure cyl-
inders and one high pressure cylinder. The pistons of
all three cylinders are driven by a common crankshaft.
The two low pressure cylinders are set at an angle to
the vertical high pressure cylinder. Air from the low
pressure cylinder goes to an intercooler, or radiator to
be cooled before entering the high pressure cylinder,
The intercooler is provided with a pressure gauge and
relief valve. The gauge normally reads approximately
45 to 50 pounds when the
compressor is loaded, The
intercooler relief valve is
set for 65 pounds. Any
marked deviation of inter-
cooler pressure from 45
to 50 pounds should be re-
ported at the maintenance
terminal,

An oil separator, in
the discharge air line from
the high pressure cylinder,
filters oil droplets and car-
bon particles out of the air,
A drain valve is provided
Air Compressor to drain the oil separator

Fig. 4-11 and should be drained once
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e compressor remains unloaded until
ir pressure falls to 130 pounds. The
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p-pneumatic system of compressor gov-
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compressors in the locomotive are syn-
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Systems In full throttle, the
Wﬂm'mmwdennmdhm
main generator. At the main generator
the engine is transformed into electrical
he electrical power is then conducted to the
'ms, two motors being located in each
bemgwedtomuxle)

ymotive isdeemadsothtwithlnthacuro
limits of the main generator, &epower
f'tothemcﬁonmmufunun‘oﬁﬂe,

; s of the locomotive's speed.

sysum of the loeomoﬁve eanbe

ting cmentysys’fam,

oltage system is directly concerned with
otive; or in retarding the locomotive
‘braking is used. The main components of

system are the main generator, traction
and backward transition relays, shunt
motor shunting contactors, reverser
relays, ground relay, series and par-

ors. On locomotives ‘equipped with
the brake transfer switches (cam-
s and brake grid blower motors may
as part of the high voltage system.

ow voltage system contains the control cir-
ol the flow of power lnthehighvolhce
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system, and those auxiliary circuits conducting power to
the locomotive lights, heater fans, fuel pump and the
main generator battery field. A 64 volt battery, in the
low voltage system, is the source from which power is
taken to start the Diesel engine. Once the engine is
started, the auxiliary generator takes over the job of
supplying power to the low voltage system.

The alternating current system includes an alter-
nating current generator (called an alternator), four
engine cooling fan motors, and four traction motor
blower motors. The alternating current system provides
a means of driving accessories, without the use of belt
drives, at speeds which vary according to the speed of
the engine.

501 Main Generator The main generator is a spe-

cially designed constant kilowatt (power) generator,
A given amount of electrical power will be produced
from the input of a given amount of mechanical power.
Since power in watts is the product of volts times am-
peres it is seen that with a constant kilowatt generator,
if the volts increase the amperage decreases, and vice
versa.

Main generator voltage is nominally 600 volts but
this varies with operating conditions. The output voltage
of the main generator is controlled by the extent to
which the main generator is automatically excited and
the speed of the engine,

The main generator contains six field windings:
starting, battery, shunt, differential, compensating and
commutating. The starting field is used only when the
main generator is used as a starting motor to rotate the
engine. With regard to locomotive operation, the shunt
and battery fields provide the major excitation of the
main generator.
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high speed train operation. A low speed gear ratio is
needed to start and use full horsepower with low speed
tanmge trains without overheating and damaging the
’ electrical equipment.

3 503 Reversing Locomotive Movement of the reverse

the respective FOR or REV
magnet-valves on the rever-
ser, located in the electrical
either of the magnet valves is
energized it allows controlair
to pass through the valve, mov-
ing the reverser to the desired
direction (with four long seg-
ments showing on reverser
drum, the reverser is in for-
ward; eight short segments can
be seen when in the reverse
position}.

504 Transition Thisterm
is applied to the changing

of traction motor electrical
connections onall Diesel-elec-
tric locomotives so that full

{ : power may be obtained from
Reverser Switch the main generator within the

Locked in Neutral range of its currentand voltage
Fig. 5-1 limits. To look at it another

way, transition is a method of

adjusting the traction motor
"back pressure” (counter-e.m.f.) bucking the input of
power from the main generator so that this back pres-
sure will not become too high at higher speeds nor too
low at lower speeds.
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(with a constant KW generator, as the voltage goes down
the amperage goes up, and vice versa), Thus, by shifting
to transition 2 more current can pass through the
traction motor armatures to maintain the full power out-
put of the locomotive.

As the locomotive speed increases there is again
a tendency for the power to drop off. This time, when
the main generator reaches approximately 963 volts, a
complete change in the electrical circuit is necessary to
once again reduce the "back pressure” of the traction
motors. When this change from transition 2 to 3
(parallel), Fig. 5-3A, is completed, the main generator
continues the full application of power until a still higher
locomotive speed is reached. At this time, when the
voltage returns up to approximately 965 volts, the motor
shunting contactors are again closed (once again reduc-
ing the traction motor "back pressure'’) effecting transi-
tion from 3 to 4 (parallel shunt), Fig. 5-3B. With de-
creasing speeds, as caused by grades, a reverse
of transition takes place to prevent exceeding

the current limitations of the main generator.
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~ Operation Of Interlocks
e Fig. 5-4
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Thus, an interlock shown on the wiring diagram in
a closed position will open when its respective operating
coil becomes energized (Example: Plg, interlock
normally closed will open when the P1 contactor oper-
ating coll is energized).

‘When the coil is de-energized (drops out) the
interlock returns to its normally closed position.

~ Similarly, an interlock shown on the wiring dia-
gram in an open position will close when its respective
operating coil becomes energized (picks up). When the
coil is de~energized (drops out) the interlock will return
to its normally open position.

Fig. 5-5 is a schematic diagram of the transition
control circuit, The change in traction motor connections
takes place as follows:

Series-Parallel (Transition 1)

In starting a train, the traction motors are con-
nected in series-parallel. To connect the traction
motors in series-parallel and move the locomo-
tive, proceed as follows:

1. Place "Control and Fuel Pump" circuit breaker
"ON" (Current now flows through PC wire),

2. Place Isolation switch in "RUN.,"

3. Move selector lever to No, 1 position.

4, Move reverse lever to forward or reverse
(Current now flows through the FO or RE wire,
depending on position of reverse lever),

5. 513 and 824 contactors close (Traction motors
connected in series-parallel),

6. Place "Engine Run" circuit breaker "ON."
7. Place "Generator Field" circuit breaker '"ON."

- 507 -
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8. Open throttle to run position 1 or higher (Cur-
rent now flows through GF wire).

9. SFandBF contactors close (Locomotive moves).

As train speed increases, throttle in Run 8 position,
automatic forward transtion takes place as follows:

Series-Parallel toSeries-Parallel Shunt (Transition 1-2)
1. FSR picks up at approximately 965 volts (Cur-
rent flow through FSDcd picks up FSR).
2. FSD is energized (FSD is a time delay relay set
to delay the opening of its normally closed inter-
lock CD and closing of {ts normally open interlock

AB for 10 to 12 seconds after the FSD is ener-
This action prevents a sudden backwai 1

transition change from 2-1),
3. FS closes (Change to series-parallel shunt
completed).

Series-Parallel Shunt To parallel (Transition 2-3)

1. FTRpicks upat approximately 965 volts (current
flow through m‘b picks up FTR).
2. TR picks up.

3, TDB picks up (TDBplcungnpmcrmesthepick-
up value of BTR from 2250 +95 amperes to2400-
2500 amperes, for approximately three minutes,
preventing a sudden backward transition 3-1).

4. SF and BF drop out (SF dropping out, inserts
additional 100 ohms in SF circuit, decaying gen-

erator gradually).
5. ORS isenergized (Load Regulator moves toward
minimum field).

6. TRgp with Pl,q lower dropout value of FSRto
approximately 515 volts.

7. FTR drops out.
- 500 -
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Parallel to Series-Parallel to Series-Parallel Shunt
(Transition 3-1-2)

1. BTR picks up (2250 + 25 amperes),

2. TR drops out,

3. SF and BF drop out,

4. ORS is energized (Load Regulator moves to-
ward minimum field),

5. BTR drops out (drop out value is approximately
83% of pickup value - BTR drops out due to
decaying main generator fields with SF and BF
open).

6. P1 and P3 drop out,

7. 813 picks up.

8. P2 and P4 drop out.

9. 824 picks up.

10. SF and BF pick up,,

11, ORS is de-energized (Backward transition
change to series-parallel is now completed and
locomotive resumes power),

12. Maingenerator voltage following backward tran-
sition from parallel to series-parallel (3-1) will
reach approximately 965 volts in a few seconds
and forward transition from 1-2 will take place.

FSR is adjusted automatically to drop out at approxi-
mately 745 volts inseries-parallel shunt, Backwardtran-
sition from 2-1 will take place when this voltage is reached,

506 Load Regulator Essentially the load regulator
is an automatically operated rheostat connected in
series with the battery field of the main generator,

The load regulator is a self-contained unit which
consists of a hydraulic vane type motor connected to a
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tator type rheostat, Fig. 5-6. Engine oil pressure
rce the vane motor (and rheostat brush-
position, Oil pressure is impressed on
. vane, as directed by the load regulator
is located in the engine governor.

Fig. 5-6

bythe throttle) than the predetermined
(between load and fuel consumption), the
ator pilot valve will cause the load regulator
_,;enclnelmdtherequlrodamonubyreduc-

req\dm 1less fuel than the predeter-
ihelmdreguhmmcmusmloadm
e by increasing the battery field excitation of
| or. In this mmr,bstterymlhge,
anges in the generator windings, or loco-
‘notesmmrlmm‘ml{a

aconmntpowetontpthmnnmd

ngmmmmr-mmendd,
'mr-rido the normal action of the load
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regulator pilot valve, When the ORS is energized it
forces the load regulator pilot valve to cause engine oil
pressure to move the load regulator toward the mini-
mum field position unloading the engine. The ORS is
energized during transition and whee! slip action,

The governor is also equipped with two micro-
switches, LRS and OLS, which protect against possible
engine overload, The switches are set to close whena
pre-determined high rate of fuel consumption is reached,
When the LRS switch closes, the "quick starting" feature
ofﬂ:sGPOisculwt,andthecomrolo!engmeloadmgis
returned to the load regulator. (The "quick starting"
feature is effective only in transition 1), When the OLS
switch closes, the ORS is energized moving the load
regulator toward the minimum field position, reducing
the load on the engine.

507 Engine Speed Control The throttle lever, in
the controller, has ten positions: STOP, IDLE and

RUNNING SPEEDS 1 THROUGH 8. Each throttie step,

from 2 through 8, increases the engine speed 80 RPM.

The throttle lever operates a drum type switch which
distributes current froma "hot wire'' toone or more other
wires, depending on the position of the throttle,

The governor is designed so that the energizing of
various combinations of four governor solencids (AV,
BV, CV, and DV) causes the engine to respond to the
"orders" of the throttle, The "ENGINE SPEED CHART"
shows the various combinations of solenoids that are
energized to obtain the desired engine speeds for the
various throttle positions. The Engine Speed Control
schematic diagram, Fig. 5-7, shows the method of en-
ergizing the various governor solenoids for the various
positions of the throttle.

The ER

rent supply to the A, B,

solenoids. De-energizing this
- 513 -
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engine to immediately stop if the throttle is in Run 5 or
6. De-energizing the ER relay in any other throttle po-
sition will bring the engine to idle,

To control the engine speed in any unit the ER re-
lay in that unit must be energized, The ER relay has three
normally open interlocks which will close, when the relay
is energized, to connect the control circuits to the A, B,
and C governor control solenoids, Fig. 5-7. The ER re-
hyhasnocoatrolotthengovemrcontrolsolenoid.

The ER relay in each unit is energized by current
ucoivcdlromtheﬂwirethatmnstbrwghoutthe
locomotive, The "Engine Run" circuit breaker at the
engineman’s control panel must be ON to energize the
FP wire. The main battery and control knife switches
must also be closed. For current to flow through the FP
wire to the ER relay: the "Engine Run" circuit breaker
at the engineman’s control panel must be ON, the "PC"
switch must be closed, the isolation switch must be in
RUN, the NVR relay must
be energized (engine must
be running), and the Ground
Relay must be set,

509 Battery Field Contac-
tor and Fuse When

the throttle is moved from
Idle to Run 1 this contactor
closes, and connects low
voltage excitation to the
main generator battery
field. The battery field con-
tactor, Fig. 5-8, remains
closed as long as power
is being applied, but will
open during transition and
Battery Field Contactor wheel slip action. A recti-
Fig. 5-8 fier and discharge resistor

- 515 -
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ssipate the high voltage induced in the bat-
1 the battery field contactor is opened.

pere battery field fuse located in the elec-
cts the battery field circuit. If the
omotive will not develop normal power.

The wheel slip
goes into operation the moment that
_apirdwheelaisdehchdwwe under




a "slipping" motor, the resultant magnetic field estab-
lished actuates the WS relay,

The WCR (wheel creep relay) and WSS (wheel slip
series) are operated only by a current differential be-
tween the cab that pass through the relay frame, with

WS relays, is to autom
which tends to prevent a wheel
reduction of generator field excitation,

When WCR picks up, it energizes the time delay
sanding relay (TDS), "Picking up" of the TDS automat.-
ically actuates the forward or reverse sanding valves,

on the position of the reverse lever, applying
sand to the rail,

At very slow speeds, if the wheel slip cannot be
corrected the action of the WCR applying sand

'tothemu,theWSBplcks up to reduce main generator

apply sand to the rails
necessitating the

tractive effort.

If further reduction of main generator excitation is
neceasarytocorrectwhulsup, the WS relay, actuated
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gine, and during normal locomotive operation, the main
battery switch should be closed.

512 Battery Ammeter The battery ammeter,

located on the rear cab wall panel, only shows
whether the battery is charging or discharging. Nor-
mally the meter will indicate zero or a slight charge,
If the ammeter shows a continual discharge, the auxilia-
ry generator output should be checked or the battery
may run down.

513 Reverse Current Relay The

reverse current relay, RCR, is
shown in Fig. 5-11, The main purpose
of the RCR is to prevent a reverse flow
of current from the battery to the auxil-
iary generator. The reverse current relay
‘opens the battery charging contactor when-
‘ever the auxiliary generator voltage drops
below the battery voltage. This action
prevents motorizing of the auxiliary gen-
erator by the battery.

Fig. 5-11

514 Battery Charging Contactor (BC)
The battery charging contactor is an
electrically operated switch which connects the auxiliary
generator output to the low voltage system, The reverse
current relay controls the operation of the battery charging
contactor.

515 Ground Relay  Located in the cab side of the

electrical cabinet is an electrical protective device
called the ground relay, Fig. 5-12. The function of the
ground relay is to automatically unload the main gen-
erator in case of a ground in the high voltage system,
(A ground can be defined as current passing through the
frame or carbody of the locomotive.)
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516 Voltage Regulator The voltage regulator, Fig.
5-13, is located in the electrical cabinet on the
engineroom side, The volt-
| age regulator performs the
function of seeing that the
i output voltage of the awxl-
iary generator remains at
approximately 74 voits
whenever engine is running,

517 Auxiliary Generator Voltage e
Fuse (Battery lls.ag‘nlsa
Charging)  This 150 am- Fig.
pere fuse (250 amperes if
locomotive is equipped with steam generator), located in
the electrical cabinet, Fig, 5-10, protects the auxiliary
generator against any possible overload. If the auxil-
iary generator output fuse should become blown it will
cut off the auxiliary generator from the low voltage sys-
tem and alternating current system. The ammeter will
indicate a discharge when the auxiliary generator output
fuse is blown, the alarm bell will ring, and the "Alternator
Failure" light (blue) will be
ON in the unit affected.

518 Auxiliary Generator
Field Circuit Breaker
This 30-ampere circuit
breaker located in the elec-
trical cabinet, Fig, 5-14, pro-
tects the auxiliary generator
field windings against exces-
sive current, The '"tripping"
of this circuit breaker will
FUEL PU arrp  prevent the auxiliary gener-

‘ ator from supplying current to

Circuit Breakers the low voltage system and the
Electrical Cabinet alternating current system,
Fig. 5-14 With the auxiliary generator
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elroult breaker "tripped" the battery ammeter will indi-
oute a discharge, the alarmbell will ring, and the "Alter-
pator Fallure"light (blue) will be ON in the unit affected.

5190 Alternator Field Circuit Breaker  This 30-am-

pere circuit breaker, located in electrical cabinet,
Pl 6-14, protects the alternator field windings against
possible overload, The "tripping"of this circuit breaker
will shut off the supply of AC current tothe traction mo-
tor blowers and radiator cooling fans, When this circuit
broaker trips open, the alarm bell will ring and the blue
“Alternator Failure' light will be ON in the unitaffected.

520 No AC Voltage Relay As the traction
motors are cooled by AC driven blowers, failure of

5

cab side of the electrical

25
+
i
Ex

.gsfg
i
1
¢8

ggk
E
g
5

i out”" can be caused by (1)
"Auxiliary Generator Field"

:
:
3
3
¢

$

or "Alternator Field" circuit
breaker tripped open (2) Aux-
" Allary generator fuse blown or
'pwum engine stopped while NVR Relay
on the line." Fig.5-15
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STEAM GENERATOR
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BEFORE STARTING

The valves designated by odd numbers must be
OPEN during normal operation of the steam generator.
Valves designated by even numbers must be CLOSED
during normal operation of the steam generator. Nor-
mally open valves are fitted with a cross type handle;
normally closed valves are fitted with the standard
round handle.

1. Make certain that the following
valves are OPEN:

Atomizing Air Shutoff Valve-1

Coil Shutoff Valve-3

Return Water Outlet Valve-9

Trainline Cross-Over
Valve-11

Steam Admission Valve-13 to
Water By-PassRegulator-11

Three-Way Washout Valve-17

Water By-Pass Regulator
Shutoff Valve-19

Water Supply Stop Valve-21

2. Be sure that the following
valves are CLOSED:

Coil Blowdown Valve-2

Layover Connection Shutoff
Valve-6

Manual Water By-Pass Valve-8

Return Line Valve (Standby)-56

Steam Admission Valve-10 to
Radiation-217 (open in cold
weather operation).

) Washout Inlet Valves-14-16

Overload Reset Water Pump Test Valve-18

Fig. 6-3 Water Drain Valves-20 and 22

3. Both overload reset button-106 and stack switch-108

reset button must be "In." The overload reset button
is located on the magnetic overload relay, Fig. 6-3.
- 603 -
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4. Set the water by-pass
regulator-111, Fig., 6-4,
to the required train-
line pressure, |

5. After the trainline is
coupled, open the remote |
control trainline shutoff |
valve-7 (if used) by de-
pressing the reset lever- d
7a. Then slowly open {
the trainline stop (shut-
off) valve-15,

NOTES:

1. Check the return water 'i
flow indicator-218, Fig.
6-5, after the steam
generator has settled ‘

z down to a steady output,
Water Byiu?':.fmr It should cycle from 4

to 12 times a minute,

2. If the steam generator does not start or function
properly, check all valves
to see that they are open
or closed as indicated in
the operation chart.

3. The steam generator
should come up to full
operating pressure in two
or three minutes, It may
take 10 to 15 minutes to
build up the required oper-
ating steam pressure in
the trainline, d
upon train length and the
condition of the trainline.
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3. Close steam trainline
pressure gauge line
valve-11.

4. Open standby water re-
turn line valve-56 lo-
cated at top of steam
separator below stop-
check valve-15, Fig, 6-6.

5. Open the radiation heat-

Valves 56 and 15 ing valve-10 and the

Fig. 6-6 layover connection shut-

off valve-6 to allow the

heated water to flow through the protective heating
system.

6. Turn the Control switch-102 to 'Standby" position.

Return To Normal Operation:

1. Close standby return line valve-56, radiation heating
valve-10 (open in cold weather operation),and layover
connection shutoff valve-6.

2. Open the separator foot valve and drain excess water
from boiler coils, following the normal procedure
for firing a boiler.

3. Place the control switch in "Run" position. When
steam pressure reaches 150 psi, close separator
foot valve, open stop-check valve-15.

4. Set water by-pass regulator at desired pressure.
5. Open steam trainline pressure gauge valve-11.

RUNNING ATTENTION
1. Open the separator blowdown valve-12 at least once,
every hour. (Except when in standby operation, if
used). Frequent blowdowns will reduce the tendency
for sludge to accumulate.
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‘ “valve-15 must ‘
be closed when shutting off trainline steam.

SHUT DOWN THE STEAM GENERATOR

stops it is only necessary to close the
¢ valve-15. The fire will cycle and main-
pressure in the steam generator. For
‘proceed as follows:

1. Close the stop and check
valve-15and the remote

control trainline shutoff
valve-T (if used).

2. Set the water by-pass
regulator-111 to- maxi-
mum output. When the
generator steam pres-
sure gauge-212 regis-
ters 200 pounds turn
the control switch-102
to OFF.

3. Open the coil blowdown
ﬂhe‘z, mo 6.80 m



STEAM GENERATOR GP9-6-154

the generator pressure drops to 75 pounds, close
the valve.

4. Open the separator blowdown valve-12 and blow down
the steam separator-221 with the remaining pressure.

5. Fill the coils with water according to the procedure
given on Page 604, with the exception that it will
be found advantageous to fill a 'hot" steam gener-
ator with the separator blowdown valve latched open,
thereby purging the coils while also eliminating the
discharge of steam at the fill test valve.

6. Close the atomizing air shutoff valve-1 and open
the main switch.

LAYOVER OPERATION
1. Open steam admission valve to radiation-10,
2. Open layover conneétlon shutoff valve-8.

NOTE: When starting, do not omit draining the steam
separator, opening the fill-test valve, and again
filling the steam generator with water. If the
coils are already full, it will only take a
moment for water to discharge from the fill-
test valve.

FREEZING WEATHER PRECAUTIONS

The inlet valve-10 to the radiation-217 should be
opened when operating during severe weather.

If a locomotive consist does not have all of its
steam generators in operation, open the layover con-
nection shutoff valve-6, the trainline pressure gauge
steam admission valve-11, and the inlet valve-10 to the
radiation on idle steam generators. Be sure coil blow-
down valve-2 and stop and check valve-15 are closed.
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s is left standing out of service,
m:anentors or make a con-

rd steam line.

at all is available, thoroughly drain
tor. Open the drain valves-20 and 22,
va!ve-la the coll blowdown valve-2,
: valvo-lz md cotl shutdl

“control mwh-ioz to OFF and use the
3 nmuagummmungthetrmbh

r Shut Down During Operation

;._.Theahmwmnotrlngandthem-
will go out. The main fuse (or
is generally located in the electrical
locomotive. Check this fuse, and
trol fuses in the steam generator
A test lamp and fuse clips wired
electrical cabinet may be used to check

ot button-106 ‘out." The alarm will
iment lights will remain on. Turn
-h-102 OFF; check for hot blower-202
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or water pump-230 bearings and for poorly adjusted
pulley belts. Check the setting of the belt tension
adjuster. Push the overload reset button "IN, "

reset button _‘OUT.V" Stack

main on. Turncontrol
Switch-102 to "OFF"; open
the separator blowdown
valve-12 and drain steam
Separator, Push ip stack
Switch reset button, Open
X Fill-Test valve-4 and turn
Stack Switch control switch to "FILL. "
Fig. 6-9 When water discharges from
Fill-Test valve, turn control switch to "OFF," close
Fill-Test valve and start steam generator as usual,

4. Coil blowdown valve-2 partially open: The alarm

5. Air switch-101 contacts open: The alarm sounds,
lnstrument lights remain on. Turn control switch
off. Be sure that the air admission valve-1 s fully
open. Clean the strainer screen in the air line, and

Motor Starts But Burner Does Not

~If the fire fails to light the low temperature con-
tacts on the stack switch-109 Will not close and after
a 45 second time delay the outfire relay will open the
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'tatthotopdthotirprosmom
- e the atomizing pressure.

manifold pressure-208: Turn the handle
line fuel filter-206 several times. A
leak m ctusethemauﬂoldpusme
y; put the control switch-102 on
 fuel line and bring the manifold

e pressure-207: Lack of water causes
0 control-108 to limit the supply of fuel
e nozzle. (if the water supply is almost
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completely stopped, the cam plate may come down
far enough to actuate the cutout switch on the servo
and close the fuel solenoid valve-104.)

Be sure that the pump belts have proper tension,
the water pump test valve-18 is closed, the cover
on the water treatment or strainer tank-234 is tight,
the three-way washout valve-17 is fully open, and
that the drain valves-20 and 22 are tightly closed.

Open and close the water by-pass regulator-111 ad-
justing handle several times to free the regulator
from possible sediment. If the water pressure gauge-
229 still registers low, close the water by-pass
regulator shutoff valve-19. This closes the water
by-pass line and permits all of the feed water to
flow to the servo-fuel control-108; the steam gener-
ator will start at once if the by-pass regulator is
causing the trouble. Set and manually regulate the
trainline steam pressure by adjusting the manual
water by-pass valve-8. ‘

High feed water temperature or leaky water line
connections may cause the water pump-230 to become
air or vapor bound. Violent fluctuation of the water
pressure gauge needle indicates this condition.
Tighten leaky water line connections and bleed the
line by opening the water pump test valve-18. Allow
water to flow from this valve until no air or vapor
bubbles are evident in the water.

Irregular Trainline Pressure

1. Burner cycles off and on: Insufficient water delivery
causes the steam generator to run in superheat; the
steam temperature limit control-110 operates to
protect the coils against overheating. Check the
water pump output as instructed in the preceding
paragraphs.
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LEGEND OF ELECTRICAL EQUIPMENT

e following List shows abbreviations identifying
ienl equipment on the locomotive and/or the wiring
e diagram wire designations conform with
fon bands on the wires in the locomotive.

The diagram shows the contactors, switches and
4 us if the engine was stopped and all manual
. It must be remembered that when the
coll of a contactor becomes energized the
be in a position opposite to that shown in
Ammeter (Battery Ammeter)
Radiator Cooling Fan Motor
Contactors
Governor Control Solenoids
Auxiliary Wheel Slip Relay
Boiler Marmmchcto
Battery Charging Contactor
Battery Field Contactor
Dynamic Brake Transfer Switch
'y Brake Transfer Magnet
Valve - Brake
Dynamic Brake Transfer Magnet
Valve - Motor
Dynamic Brake Relay
Brake Warning Indicating Light
Brake Warning Relay
Compressor Control Magnet Valve
Compressor Control Switch
Class Light
Traction Motor Lockout Switch
Commutating Field
Compensating Field
Compressor Control Relay
Differential Field




P V) -~

ER

ETS

FL

FMV or FSV

PCR
PCS
RBL
RCR
RMV or RSV

RVR

RVR-F or FOR
RVR-R or REV
s

SF or SH
SFT

A‘f\

Engine Relay (ER Relay)

Engine High Temperature Switch

Field Loop Contactor

Forward Sanding Magnet Valve

Fuel Pump Contactor

Traction Motor Field Shunting
Contactor

Field Shunting Delay Relay

Field Shunting Relay

Forward Transition Relay

Gauge or Switch

Generator Field Contactor

Ground Relay

Generator Starting Contactors

Dynamic Brake and Load Indicating
Meter

Isolation Switch

Low Oil Pressure Switch

Load Regulator Contactor

Load Regulator Contactor Switch
(In Governor)

Traction Motor Blower Motor

v Alternator Failure' or '"No
Power" Signal Light

"No AC Voltage'" Relay

Governor Overload Switch

Governor Over-Riding Solenoid

Low Oil Signal Light

Parallel Power Contactor

Pneumatic Control Relay

Pneumatic Control Switch

Radiator Cooling Fan Blower Motor

Reverse Current Relay

Reverse Sanding Magnet Valve

Reverser Switch

Forward Magnet Valve or Reverser
Switch

Reverse Magnet Valve or Reverser
Switch

Series Power Contactor

Shunt Field Contactor

Shunt Field Transfer Relay

ey ¥















5. Nol cooling fon cutout switch
6, Inlet air duct

7. Return alr duct

8 Return air opening to radiator
9. No.l radiator section

10, Manually controlied shutters




