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DPERATING CONTROLS

INTRODUCTION

All of the operating devices, manual and visual, normally
uscd by the operator during locomaolive operalion are locat-
ed near the operalor's position, Most of these devices are
localed either on the control console or on the Engine Con-
trol panel.

NOTE: Customer equipment reguirements often
differ fram one raifroad to another. Therefore, physi-
cal locations and appeagrance of some devices il-
fustraved in this mansal may not agree entirely with
the eguipment farnished to any particular railrond.

DEVICES ON CONTROL CONSOLE
(Fig. 2)

The following operating devices are located an the control
console:

Master Controller

The Master Controller is o Set-Up switch used by the
operator 1o control the locomotive during operation. It is
equipped with @ Throttle handle. Dvnamic Braking handle
and Reverse handle.

Reverse Handle

The Reverse handle, the bottom of the three handles, is
uscd e delermine the direction of locomotive travel. It has
positions REVERSE, OFF and FORWARD. The handie is
remavable only when the Throtile handle is in IDLE posi-
tion and Braking handle 15 in QOFF,
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Throttle Handle

The Throttle handle is the middle handle. It has a SHUT-
DOWN, IDLE und eight major positions of notches for
Plwer,

The SITUTDOWN position is located o the right of IDLE
and is used in an emerzency Lo shut down all engines of o
multiple-unit comsist from the operator’s posilion of the con-
crolling unit. Pull out axially on Throttle handle and maove
the handle 1o the right o putitinto SHUTDOW N,

To increase motoring power. the handle is moved clock-
wise toward the operalor.

Braking Handle (Dynamic Braking)

The Braking handlc is above the Throtile handle and has
OFF and SET-UP positions and & notchless BRAKING
SCCLOE.

In the OFF position, nearest the operalor, dynamic brak-
ing 15 shut olf, The SEL-UP position establishes dynamic
braking circuits. Maovement bevond this pasition inle the
BRAKING sector (counterclockwise away [rom the opera-
tar} increases braking clfort.

Interlocking Between Handles
Interlocking bevween the handles of the Master Controller
is provided us follows:

1. The Reverse handle must be inserled hefore the Throt-
tle handle can be moved out of IDLE position lor
power or emeargency shutdown,
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FIG. 2. DPERATOR'S CONTROL CONSOLE.

FIG. 2, E-312783

FIG. 2, E-32781
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DESCRIPTION

MASTER CONTRCLLER

LOAD AMMETER

ENGINE AUN BREAKER

GENERATOR FIELD CIRCUIT BREAKER

CONTROL CIRCUIT BREAKER

POWER LIMIT SWITCH

OYNAMIC BERAKING CONTROL CIRCUIT BREAKER

GABE LIGHT DIMMER KKOE (DN SIDE OF CONSOLE)

20 | e | = | O L e | Saa ] ) —=

FRONT HEADLIGHT SWITEH

TRAINLINE GROUND RESET BUTTON

CALL BUTTON

REAR HEADLIGHT SWITCH

HUMP CONTROL (OPTIONALI

STEP LIGHT S\WITCH

BAGE LIGHTS SWITCH

WHEELSLIF LIGHT

FLS DPEN LIGHT

OYNABMIC BRAKE WARNING LIGHT

SAND LIGHT

LEAD AXLE SAND SWITCH

SAND SWITCH

BELL VALVE

HORN VALYVE

RADID LOCATION [OPTIONAL)

AlR GAGES

BRAKE PIFE FLOW INDICATOR §OPTIONALY

AUTOMATIC BRAKE VALYE HANDLE

INDEPENOENT BRAKE VALVE HANDLE

BHAKE PIPE CUT OUT PILOT WALVE

MUZ4 OR DUAL PORTED CUT-0UT COCK

BRAKE PIPE REGULATING VALVE

SAFETY CONTROL PEOAL [OPTIDNALY

SELECT-A-POWER, FUEL SAVER {DPTIONAL)

IG. 2. OPERATOR'S CONTROL CONSOLE.
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2. The Reverae handle can be moved into FORWARD or
REVERSE anly when the Throttle handle 15 in IDLE
positionand the Braking handle is in OFF position.

3 The Reverse handle cannol be moved oul of FOR-
WARD ar REVERSE position when either the Throt-
tlz handle is advanced beyvond 1DLE or the Braking
hundle 15 advanced beyvond OFE.

4. The Braking handle must be in OFT position hefore
the Throttle handle can be moved out of IDLE posi-
tion, cxcopl for emergeney shuldown.

The Throttle handle must be in IDLE and the Reverse
handle in FORWARD or REVERSE bafore the Brak-
ing handle can b morved.

6. The Reoverse handle cun be removed only whan the
Reverse handie is CENTERLED, Braking handle is in
OFF and the Throttle: handig is in IDLE.

Operation

To manipulate the controller operating handles during
locomotive operation, procsad as follows;

Lead or Single-Unit Operation
Operating Handle Set-Up {Raverse handle remaoved):

1. Bruking handle in OFF,
w,H_:E:m:mza_nm:arm.

OFERATING CONTROLS BEJ-G710

CAUTION: Finding the Braking handle away from
OFF ar the Theottle handle away from IDLE with the
Beverse handle removed indicates that interlocking
between handles reguires repair or adipstment. Do
nof gltempt o aperate.

3. Insert the Reverse handle,
4. Hel Reverse handle for the desired direction of apera-
L.

Cyperating in Power Mode:

|. Braking handle remains in OFF
2. Move Reverse handle to desired piositiom
3, Move the Throttle handle 1 the desired noteh,

Operation in Dynamic Brake Maode:

1. Throtle handie returned to 1DLE
2. Muove the Braking handle to SET-UP; pause, then wd-
vance as desired.

Operation as Trail Unit:

1. Bruking handle in OFF
2. Thrattle handle in IDLE
1. Reverse handle centared and removed.

For Emereency Multiple-TUnit Shotdown:

In the contrelling unil, pull out axially on the Throtile
handle. and move it beyond IDLE to SHUTIIOW N,

MOTE: /n o Trail unit, the Reverse handle must be in-
serted to release the Throttle handle before it can be
maoved o SHEUTDOWN,

4
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CONTROL CONSOLE EQUIPMENT
Load Ammeter

This meler shows the average current eoing 1o cach of the
traction motars. Moloring is shown Lo the right of 12 o’clock
and hus two bands, The Green band 08 in the continuous
rating of the motors and the Red band is the shore-lime
rating.

CAUTION: The control svstem on this locomotive
limits the time in short-time rating to protect the
equipment. If other locomotives in the consist do not
have this feature, observe the time lmit on the meter
when in the short-time rating,

OPERATING CONTROLS GELEITD

Dymumic Braking is shown 1o the left of 12 o'clock and
has two bands, The Yellow band is the continuous rating of
lhe motors and the Red band is overload. I the meter goes
intir the Red band, reduce the Braking handle position until
tha meter pres back into the Yellow band.

CAUTION: Continned operation in the Red band
may cause equipment domage.

Engine Run Circuit Breaker

The Engine Run breaker ¢ontrols enzine speed. [t must
be ON to control eneine speed of the Lead Iocomalive and
all unily ol 8 consisle On Trail units, the breaker 3 in the
OFF pasition.

10

Generator Field Circuit Breaker

The Generator Figld circuit bresker is ON whenever the
locamotive is powered and operating as a Lead uni. The
brieaker muy be twrned off to keep the main gengrator do-
cnorgized when it is necessary Loorun the engine at speeds
higher than LE. On Trail lecomotives. it is in the OFF
pixsilion.

Control Circuit Breaker

The Conlrol breaker muost be ON 1o run the fusl pump,
start the eneine and provide power Lo other circuits, includ-
ing the auxiliaries. In MU operation, this breaker musl be
OMN onthe Lead unit only.

Power Limit Switch

MNOTE: Thiy switch may be eliminated as a customer

option and may therefore net appear on all

Incomnatives.

Thisswitch has lwe positions, NORMAL and NOTCH 7.

When the Lending unil is slipping excessively. the Prower
Limit switch can be moved o NOTCH 7 o raduce power
while Lhe Trailing units sre aperieting ut full powsar This will
reduce the tractive cffort on the Leading unitand swill vsoal-
v improve the ability of the Tocemative 1o hold the rail
under bad rail conditions.

Also see ALARMS, SAFEGUARDS, POWLER DERA-
THINS AND SHUTDROW NS scetion of this manual

NOTE: Unless directed atherwise by vailroad rafes,
make sure the Power Limit swirch is in NORMAL po-
sitton on ALL units when boarding the train.

11
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Dynamic Braking Control Breaker

MOTE: Dynamic Brake is provided as optional
equipment.

The Dynamic Braking Conerol breaker is used to conurol
the dynamic braking of the locomative. In MU operation,
this breaker musi be OMN on the Lead unit only o control
the dvnamic braking of ather units in the consist,

Gage Light Dimmer Knob

The dimmer kneb is located on the right side of (he
console. It 15 wsed Lo brighten and dim the console gage
lights.

Front Headlight Switch

This switch contrals the operation of the front headlight
and has four positions; OFF, DIM, MED and BRIGHT.

Trainline Ground Reset Button {Optional)

Resets the Ground Relay on locomotives which are
cquipped for trainling ground reser. New Serics-8 locomo:
tives may transmil the Reset signal, but do not respond 1o it
Call Button

The Call bution iy used to sound the alarm bell in uall
locomative units. This butlom can be vsed to test the alarm
bell when boarding the locomotive,

Rear Headlight Switch

This swilch conlrols the operation of the front headlight
and has four positions: OFF, DIM. MEID and BRIGHT.

12

Power Reduction (Hump)
Control (Optional)

Allows operator to preciscly contral locomotive power
putputs. The Hump Conteol togele switch hes three posi-
tions: OFF, LOCAL and TRAINLINL. This togpele switch is
ser for the desired operation, Lhen the Throttle handleis ad-
vaneaed o Lthe desired notch, The Hump Contral poten-
licmmeter is then positioned between MIN and MAX 10 mesl
harsepower reguircment.

Step Light Switch

Tutrns on all four corner step lights,

Gage Light Switch

Turns on the operator consoele gage lights,

WHEELSLIP Light

This lght, acemmpanicd by an optiona] buzeer. indicates
that the wheels on some locamotives in the consist are slip
ping, L his 15 a trainlined indication.

PCS OPEN Light

Imdicales a Penalty or Emergency air brake application hus
ocewrced and pover has been limited or remosed,

DYNAMIC BRAKE WARNING Light

This lizht. aceompanicd by an optional huszers indicales
that # locomitive in the ¢onsist s caperiencing excessive
dynamic braking currenl. Reduce the Braking handle [i5i-
tion until this light goes aut,

13
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SAND Light

Indicatas that sanding is taking place either manually or as
g tesult of wheelslip, During & wheelslip, sanding and the
SAND light will automatically turn on, then off
Lead Axle Sand Switch

Sund will be applied to rail in front of the leading axle,
depending on locomative dircetion.

Sand Switch

Sand will be applied to the rail in front of the leading axle
of ach (ruck when locomotive speed is less than 7 mph.
Ahove 7T mph, manual sanding is not gvailuble. Lead axle
sand will still function normally.

Bell Valve

Pull the valve handle forward to sound the bell. Push it in
to shut off,

An oplion provides both the bell and horn 1o be sounded
when the valve is operated.

Horn Valve

Pull the valve handle forward to sound the horn,

Radio Location

This location is provided for the radio. Operation of the
tadio should be in accordance with railroad operating rules
and procedures.

14
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Air Gages
Sce AR BRAKE EQUIPMENT section of this manual,

Brake Pipe Flow Indicator
Sce AR BRAKE EQUIPMENT section of this manual,

Automatic Brake Valve Handle
See AR BREAKE CQUIPMENT section ol this manual.

Independent Brake Valve Handle
See AIR BRAKE EQUIPMENT scction of this manual,

Brake Pipe Cut-Out Pilot Valve
Sec AR BRAKE EQUIPMENT section ol this manual.

MUZ2A or Dual Ported Cut-Out Cock
See AIR BRAKE COQUIPMENT section of this manual,

Brake Pipe Regulating Valve
See AIR BRAKE CQLIPMENT section of this manual,

Safety Control Foot Pedal

Sce Safery Control Foot Padal section of this muanual.

ENGINE CONTROL PANEL (Fig. 3}

The Engine Contral TEC) panel 35 located on the rear wall
ol the operator’s cab, Fig, 3. Mounted on this panel are vari-
ous swilches, cireuil hreakers and operating deviess usad
during locomotive oparation.

I
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[GINE CONTROL SWITCH
THERDLIGHT SET UP S80TTH
MEEWALN LIBHT SWITCH
IKTROL COMPARTMERT LIGHT SWITCH
OHT A USARER LIGHT SWITEH
AR NUMBER LIGHT SWITCH
ONT CLAES LIGHT SWITCH

LLAGS LIGHT SWITCH
BEN T MOTOR CUT-BUI
EH 2 MDTOR CUT-0UT

BER S MOTOR CUT CUT

& MOTOH CUT-ouT

EEE__EE_ CUT-OUT 6 BXLE LOCORULIVE UMLY)
A MOTOR GUT DU T {G-03LF LOGIMOTIVE DYLYD
SENSORCUT-0UT BWITEN
[ AALE GUT-NUT SWIITH

b BRARE CUT-DUT BWITCH 0P TIoNAL)

CHAAGE RECEFTALLE (DFTIONALS
(EEF'S WALL HEATER CIRCUIT BREAHER

ﬁ_ "L WALL HESTER CIRGUAT BRLARER

HEATER CIHEUIT BRTAKER ENGINEDR 5 POSITION

E..H._m:,_m IRCUTT BREAKER HELFER'S FOSITION

COMDITIORER LIRGOTT BREAKER (0P TIoMALY

FIG. 3, E-32784
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Top Row of Circuit Brealcers

The top row of circuit breakers on the EC panel are used
for optional cquipmenl or equipment thal can be turmed
OFF when the unit is operating as a Trail unit. From left to
rizht the circuit breakers and their functions are listed. Ab-
sence of one of these circuil breakers indicales that the
locomaotive is not equipped with that option.

Pace Setter (oplional)

Window Hearer {optional)

Overspeed (optional)

Locotrol foptionall

Cab Signal {optinnal)

Aleriness Equipment (optional}

Warning Light (oplional)

Oscilluting Light {optional)

Radio (breaker is standard, equipment is optional)

Water Cooler {breaker is standard. equipment 1§
oplional}

Front [eadlight

Rear Headlight.

Second Row of Circuit Breakers

The circuit breakers in the second row ol circuit breakers
are used lor both standard and oplional equipment, all of
which MUST BE LEFT ON whenever the unil iy operaling
as oA Lead or Trdil unit, From left wo right the circuit breakers
and thair funcetions are listed:

17
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Automatic Water Drain (optional)

Toilet Tank Heater {optional)

Spare

Spare

Running Lights (all lights except headlights)
Compressor Clutch

NOTE: Some [ocomotives are nof equipped with an
air compressor drive eluteh.

Ifuel Pump
Local Control
Battery Charge and Compuler.

Additional equipment on the Enging Conteol panel is dis-
cussed below:

Engine Stop Button.

To shut down the engine, press the Engine Stop button,

Diagnostic Display Panel (DID}

See DIAGNOSTIC DISPLAY PANEL section of this
manual.

Engine Control Switch
The Engine Conwrol (ECY switch has lour positions:

l. START - The Engine Start switch, sce Engine Start
Station, is effective only when the EC switch s in
START. When the cengine is running and the EC
switch is in START position., engine speed is held at
IDLE and power cannol be applied 1o the locomotive.
The powar plant is said to be “off the line.” The alarm
bell will nol ring if the engine shuts down,

L&

OPERATING COMTROLS GEJ B0

2. ISOLATE - When the engine is running und the EC
switch is in the ISOLATE position. the engine speed 15
held at IDLE and power cunnot be applied to ths
lecomative. The message “ISOLATEDR™ will appear
on the Dagnostic Display Panel, The alirm bell will
sound iFa Tault oocurs that will shut down the engine,

3. RUN - When the engine is idling and the locomative is
to be vperated, the Engine Conlrol (ECT switch must
be moved to the RUN position.

MOTE: [f the EC switch iy left in the RUN position
when the diesel engine is shut down, the alarm hefl
will sound and a message will appear on the DNagros-
tic Display Panel.

4, JOWG - When the engine is shutdown and the locomoao-
live is 1o be moved using battery power, the EC switlch
is moved o the JOG position.

MNOTE: JOU is optional equipment.

MU Headlight Set-Up Switch

The MU Headlight Sct-Lp switch has five posilions. Posi-
Honing of this switch is determined by localion of the
locomative unit in the consist and whether the (ront of the
lacomative unil is lcading or trathing, Switch positions arc as
Folberas:

1. SINGLE OR MIIILE UNIT - Place switch in this po-
sition on any Iocomotive unit operated singly or on all

umits, except the Leading or Traling unit. when 1he
locomaotive consist is made up of more thun one unit.

14
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OPERATING CONTROLS GLLET10

2, BHORT HOOD LEAD - LEADING UNIT - Plice
swilyh in Lhis position when the Laading unit is aperat-
cd with the short haod Morward.

3, LONG HOOD LEAD - LEADING UNIT - Plice
swilvh in this position when the Leading unit is operat-
ed with the long hood lorward.

4. SHORT NOOD TRAIL - TRAILING UNIT - Place
switch in this position when the final Trailing unit is
comnected so s shorl hood rails,

LONG HOOL TRAIL - TRAILING UNIT - Place
switch in this position when the final Trailing logomao-
live s connecled so its long hood trails.

(=]

Crosswalk Light Switch
Control Compartment Light Switch
This switch turns an lights in Control Compariments 1, 2,

i dand 7,

Front Number Light Switch

Operates frone number lights.

Rear Number Light Switch

COrperates rear number lights,

Front Class Light Switch
Operates front class lights,
Rear Class Light Switch

Orperates rearclass lights,

20

Traction Motor Cut-Out Switches -
Pull to Throw

Mumber | Mowor Cut-Chut

MNumber 2 Motor Cut-Chut

Mumber 3 Motor Cut-Our

Mumber 4 Mator Cut-Out

Number 3 Maotor Cut-Out (sis-axie locomaotive only)

Number 6 Mator Cu-Out (six-axle locomolive only).

The Motor Cut-Out switches can be used o ¢cut-oul one

or more traclion motors, At The same Uma, power outpul of
the locomotive may be reduced. See ALARMS, SAFE-
GUARDS, POWER DERATIONS AN SHUTDOWNS
seeiion of 1this publicalion.

CAUTION: [t is recommended that these switches be
operated only with the Engine Control switch in
START or INOLATE pasition so the unit is isolated
and the Throttle handle in IDLE,

Under emergency conditions, the locomotive muy be
pperated Tor a short period of ume with ong or moere motors
cut-nut. Refer o railroad rules for specilic details of apera-
tion.

Speed Sensor Cut-Out Switch

Culs out the Speed Sensor signal on all lraction molors

that are cut-oul,

NOTE: Twoe muetor speed sensors mast be operaring
for the prit to load.

MNOTE: Speed sensors do not need (o be cut-ourf on cut-
out motors. When the Motor Speed Cut-Chut switch is
in the CUT-OUT position, the speed signals from all
speed SERSOFS an mators cui-out are ignored.

21
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Locked Axle Cut-Qut Switch

Cluts oul the Locked Axle Alarm.

Dynamic Brake Cut-Qut Switch
{optional)

Battery Charge Receptacle loptional)
Engineer’s Wall Heater Circuit Breaker
Helper's Wall Heater Circuit Breaker

Cab Heater Circuit Breaker
Engineer's Position

Cab Heater Circuit Breaker
Heiper's Position

Air Conditioner Circuit Breaker (optional)

OTHER OPERATOR CAB CONTROLS
Battery Switch (Fig. 4)

Lacated behind door below the Enzine Control pancl.

Emergency Brake Valve (Fig. 5)

Handle located at the shorl hood end of the operatar cab.
belween the Iront cab access door antd the nose cabosccess
door, Pulling this handle causes un Emerzency brake appli-
cation and dropping of power,

22

FiG. 4, E-12785
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REF. | DESCRIFTION

E

1 BATTERY SWITCH {ESI

2 RC DIOOE (AC}

3 COMPUTER POWER SUPPLY FILTER ICFF)

FIG. 4. BATTERY SWITCH COMPARTMENT BENEATH ENGINE
CONTROL PANEL.
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REF. | DESCRIFTION
1 EMERGENCY BRAKE YALVE
il CAH HEATER BLOWER SWITCH
) CAB HEATER CIRCUIT BREAKER
4 CAB HEATER TEMPEHATURE SWITCH

24

FIG. 5. EMERGENCY BRAKE VALVE AND HELPER'S HEATER.

FIG. 5, E-31560
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Cab Heater/Defroster Controls -
Engineer’'s and Helper's Positions
{Figs. 5 and 6)

Cab heat and windshicld delrost is rogulaied by g rolary
switch on each heater that is labeled OFF-LO-MED-HL Po-
sition this switch o the desired heal level Trom thal heater.
Cach heater also has a topgle switch labeled “HIGI SPEED
BLOWER SWITCH™ which contrals the speed of the heater
blower, Position these switches 1o suit hesling and delrost-
ing needs as follows:

»

Tonule Rotary Result
OFF Linit OFF
Oorr Blower only at TNCH
L Blower at LOW Spead

LOW Heul ON

ON L) Blower at HIGH Speed
LOW Heat ON

0N MED Blower al HIGH Speed
MED [eat ON

N Hi Blower at HIGH Speed

HI Heat O

The Crver Heal cireuit bresker located on 1he front of each
heater and the Cabk [Heawer cireuit breakers located on Lhe
Engine Control panel must be ON for heaters to operate.

CAUTION: Teo aveid overheating and tripping
{leater breakery when Cab Heating System is in use,
be sure retura aiy inler or fheal owutlels are not
restricted.
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REF. DESCAIPTION

1| CABHEATER HIGH SPEED BLOWER SWITCH
F] AR HEATER CIRCUIT BREAKER
3 CAB HEATER HEAT SELECTOR SWITCH
4 'WALL STRIF HEATER

FIG, 6. DPERATOR'S HEATER AND WALL STRIF HEATER.

FIG. 6. E-32787 (E-31662 1 OF 3)

E-32788 (E-31562 2 OF 3}

FIG. 7,

OPERATING CONTROLS

GEJ BTN

Windshield Wiper Valves (Fig. 7)

Located above the operator’

Engineer’s and Helper's Dome Lights (Fig. 7)

sand helper’s positions.

[ovated and controlled ahove the aperator’s and helper’s

posilinms.

HEF.

DESCRIFTION

ENGINEER'S 'WINDOW WIPEH CONTROL

MIDOLE WINDOW WIPER COGNTROL

ENGINEER'S REAR WINDOW WIPER CONTROL

DOME LIGHT

wr do | el ke

DOME LIGHT S\WITCH

FIG. 7. WINDOW WIPER CONTROLS AND DDME LIGHTS.
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-
s

REF DESCRIPTION:

i TOILET AND MOSE STEF LIGHT SWITCH
2 HORMN YALVE

FIG. 8. MOSE CAB LIGHT SWITCH DN BACK OF
OPERATDR'S CONSOLE,

Toilet and Nose Step Light Switch (Fig. 8)

Located on the back of the ozm:..ncq,m cimisola, this swilch
turns on Lhe light in the nose cab.

28

E-31347

FIG. B,

—
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Cab Air Conditioner {Optional)

An ONJOIT togele swilch located on The air conditioner
turns the unit on. The Blower Specd switch can be uscd 1o
run the Tanwl LOW or HIGH speed. The circuit breakers an
the air conditioner and on the Engine Control panel, Fiz, 3,
must be ON and the hattery charger running for the unil Lo
operate,

Fuel Saver (Optional) (Fig. 2)

This Feature, 1 provided. should be used in aceordance
with railroad procedures, Al units in the consist must be so
equipped for it to operate.

A uroup of Red lights indicate the number of onits
on-hine.

ToBeduce Power:
l. Pressthe SUBTREACT POYW LR bulton.

20A Yellow light will be il 1o indicate that a chunge is
being mude.

3. The Trailing unit at the rear of the locomative consist
will be laken off-line in Mo sceonds. The Yollow light
will zo out when the command has been exacutad.

4. Each unit taken off-line will extinguish a Red lLight
Aller the Gest unit power changes ke bwo seconds,

To Restare Power:
L. Pressthe ADD POWLER button.

2. A Yellow light will be lit to indicate that a change is
being mads.
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3Tt will take two scconds o put the unit back on-ling,
The Yellow light will go oul when the command has

becn compleled.

4. Cachunit restorad on-line will light o Red status light

30

DIAGNDSTIC DISPLAY PANEL (DID)

GEJ-GTU

GENERAL INFORMATION

The Incomalive aoperator and computers utilize the DID
panel in several wiys:

I

]

L

The DI panel inlorms the operator of Lhe peneral
status of the locomaotive’s operating condition, its
computers and, in some ¢ases, of the display isell
through a SUMMARY muessage.

If an abpnormal operating  condition  {culled  a
SEALILT™ s detecied. the computers will initiaie the
ALARM mode. In the ALARM muode, the computer
uses the 101 panel 1o alert the operator tothe FAULT
by displaying a description of the FAULT and. in
soime casaes, ringing the alarm bell.

The FAULT detected may require thal certain operut-
ing restrictions be imposed on the Iocomaotive as a
meuns of prideeting the locomoetive’s equipment. The
lecomaotive computers impose the necessary tesiric-
tions and inform the operator of those resirictions
through the DD pancl in the form of SUMMARY
MCSSARES,

The FALULT is recorded in & FAULT "Log™ for later
revicw By maintenance personnel,

The vperator cun wse the 1Y panel to review all active
FAULTS and their retated restrictions (SUMMARY
messages], The DI panel also crables the operator wo
rescl FPALLTS. and attempt 1o return the locomotive
to normal operation.

THE DISPLAY

The Diagnostic Display (D10} panel has a two-line display
window and a key pad, Fig. 9.
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DIAGNOSTIC DISPLAY PANEL (DID) _.___. DIAGNOSTIC DISPLAY PANEL (DID) GESETID _
(I} THE SECOND LINE OR *MENU _ Other Keys
| LINE" OF THE DISPLAY 3 r
THE FIRST LINE OF THE DISPLAY WINDOW WINGOW |5 USED T GIVE Other keys on the key pad are used on specific occasions.
I5 FOR MESSAGES. w_ﬂmwwhmﬁ%mﬂum_mwmnhﬂm%:m They are used primarily for Level 2 maintenance operation.
_ BELOW THIS DISPLAY LINE.
_ / USING THE DISPLAY
| [ Y GamennL @ coreTe) Vi | i h h N
_ X t ; = — I ) Operation of the locomotive will not be interrapted or
(1] | ] ] ERRRRNRRARARE __\ L1111 _ degraded and locomotive equipment will not be damaged if
_ _ [ NN AR REUNR AR AR RN _ a mistake is made while using the DID panel in Level 1. Use
[} _ o | _ . : = : = __ e _ | of this panel by all responsible persons is encouraged.
_ | !
|
—: 1 :-_ =] :n | __‘n £ H1 = _ MESSAGES AT LOCOMOTIVE
= > = = - L START-UP
Ce (7 (8 [s][o] g . .
o~ Certain SUMMARY messages are intended to inform the _
3
_ % _-24-: _ &1 w operator of the condition on the DID panel and the locomo-
_ _ 3 = . tive computers as they are powered-up. Several examples
. / Ll follow:
| SOFT KEYS . NOTE: These are special SUMMARY messages
BRIGHT CALLED “50FT KEYS" BECALSE il pe :
| oW THEIR ASSIGNED FUNCTIONS __ which are not a result of FAULTS. They reguire no .
_ CHAMGE. THE FUNCTION OF re not stored in the FAULT log. |
70 DIM THE DISPLAY, PRESS AND HOLD EACH SOFT KEY AT ANY 1 reserand.aren 8
“BRIGHT/DIM.” THE LONGER IT I3 HELD, THE ~ SPECIFIC TIME |5 STATED
i DIMMER THE DISPLAY WILL BECOME. MW%“H__.._ _m_._mmmm_ﬂm_m_m_,_.ﬁ i _
Il TO INCAEASE BRIGHTNESS, FIRET PRESS WINDOW. THE CHOICES " i
AND RELEASE "SHIFT.” THEN PRESS AND CHANGE DEPENDING DN
HOLD "BRIGHT/DiM" UNTIL DESIRED LOCOMOTIVE DPERATING
_ BRIGHTMESS 1S OBTAINED. CONDITION, FAULTS AND
| NOTE: WHEN INCREASING THE BRIGHTNESS ~ OPERATOR INPUT. THE SOFT _
__ _ AND "BRIGHT/DIM" IS RELEASED, THE NEXT  KEY CHOICES ARE EXPLAINED
_ TIME “BRIGHT/DIM" 13 PRESSED. THE AT THE BEGINNING OF EACH
_ DISPLAY WILL GO DIMMER UNLESS “SHIFT"  SECTION WHERE THE SOFT
15 PRESSED FIRST. KEY |3 USED, I
FiG. 9. DIAGNOSTIC DISPLAY PANEL.

32 33




DIAGNOSTIC DISPLAY PANEL |DID)

This Display indicates that the power was applied 1o the
system and the DID panel is functioning.

T | |
_.___._n_n_.“__u_ﬁ_ _“_ n_ __...._n_—u,._u_v._ _ _

ANNTRARNT AR NG AR RN R NN ARA

1l

L

WAIT indicates that the CAB controller is starting to
bring the control system “on-line™ after power-up.

MOTE: Display of the WAIT message longer than 30
%&%mﬂmﬁﬁﬂ that the CAB controller is not able
‘to bring the control system “on-fine™ and a problem

r

et [ [T [ 1]

(TR

_________

L

IL

il

._uum Hﬂmﬁﬁwé &mﬂww indicates all s¥stems are running and
the locomotive is READY to Munction normally.

NI ERUEREN

ﬂ_p_f__ i _____ L L]

i
[T

0]
1C T

Enﬁvﬁm indicates that the Engine Conirol (EC)
switch isin the ISOLATED position.
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OPERATING MODES IN LEVEL 1

After the locomotive computers have been powered-up

1. READY 1 S
2. E...}.:i miode
3. FAULT moads,

READY Mode

READIY indicates thal
functioning praperly, and the locomaotive
ate al full power. READY can be disp

WY

waring alone ind
ILT!

has oecurred, it has been L crating e
stricions impased by the FAULT have been removed.

¥ M FAULTS do not impose aperating rasieiclions
on the locomotive, When this type of FAULT occurs,
12% - Fault Messape Stored™ will he displaved,

MOTE: As can be seen on the SUMMARY message

list, Pages 50 and 51, these READY messages are the

three lowest priority messages. They cannot be dis-
tayed if higher priority SUMMARY messages
operating resirictions) exist.
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ALARM Mode

The computers check locomolive operation on a continu-
ing basis, I an abnormal condition (FAULTY is detecied,
the ALARM mode may be initiated by the locomaotive
Computers,

NOTE: {f the computer initiates the ALARM mode,
when the DID panel is operating in any other mode, it
will interrupt that mode to display the ALARM. When
the ALARM mode is completed, the display will
return (o (05 previous operating mode.

When the ALARM mode is initiated. a description of the
problem will be given on the first line of the display in the
form of a FAULT MESSAGE, the word “Silence™ will
appear on the second ling ol the display and, in most casas,
an alarm bell will sound.

MNOTE: When uny unil in the locomotive consisi initi-
atex an ALARM, the alarm befl on all focomotives
will ring. All New Series-8 locomaotives in the consist
are notificd of the ALARM through the SUMMARY
message, “Alarm from Other Unit " If the initiating
unit is a New Seriev-8 focomotive, a message describ-
ing the FAULT and “Silence” will appear on the Dix-
play Panel as described above. Pressing “Silence” on
the initiating unit wifl quiet the ALARM on all train-
fined uniis. The bell can only be sifenced from the ini-
fHating unif therefore, “Silence” does not appear on
any other wanits in the consist. See “Silence” soft key.

“Silenee™ Soft Key

“Silence™ is the only soft key that appears in the ALARM
maode. [ does notappear in any other mode of operation.
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When “Silcnce™ is pressed OR il 30 seconds pass. the
ALARM mode is terminated, the bell will stop ringing. the
word “Silence™ will disappear. The first line of the H.:”%_E.
will change from the FAULT message wo show the operating
restriction which has the grealest effect on the lacomotive's
ubility 1o operste normally Chighest priority SUMMARY
messazel,

NOTE: 4 few ALARMY are considered xo serions that
the bell cannot be silenced. In the cases of ENGINE
SHUTDOWN, for example, no “Silence” soft key ap-
pears. The EC switch on the SHUTDOWN unit must
be tarned to the START position to silence the befl.

FAULT Mode

As mentionad before, as a resull of abnormal conditions
[FALLTS), it may be nccessary to protect the locomaotive's
cquipment, by placing certain operating restrictions on the
locomntive,

The FAULT moede of aperation allows 1he operator 1o
retura the locomotive to the READY condition unless con-
ditioms exist that prohibil READY operation.

The restrictions imposed are displaved in the form of
SUMMARY messages. In reseuing FAULTS it is important
to knovw the following about SUMMARY messages:

I Ifa FALLT is resct, the operating restrictions impaosed
by it are removed amd Ihe related SUMMARY
messgzes are o longer displaved.

2. Several FAULTS may impose the samic aperating re-
sirictions and will therefore, resull in the same 51 M-
MARY message.

37



DIAGNOSTIC DISPLAY PANEL (DID) _ DIAGNOSTIC DISPLAY PANEL (DID) GEJ 8710

NOTE: 4 SUMMARY message will only be displayed Soft Key
once (hy priovity) regardless of the number of active Lubel Explanation _
FAULTS which generate the same message,

F00A FALLT may result in more than one SUMMARY Raser? Resetting a FAULT reguires two steps: Press-

message. (Cont’d.) ing “Reset?” initiates the rescl procedure. |
When “Hesel?” is pressed, the most recent |
FAULT will be displayed with the choice of
resetting that FAULT o looking a1 other
FAULTS which huve nol besen reset
(“Active” FAULTS)

4. Under normal operating conditicns, the highest priari-
ty SUMMARY message will be displayed. Highast pri-
ority heing those conditions which have the greatest
effect an the locomotive’s ability to opearate normally.

5 A list of SUMMARY messages by printity appears on

e $0.4nd 51, MOTE: “Reset” (without the guestion

mark) must be pressed to complete the
resel pracedure.

FAULT Mode Soft Keys
Reset Pressing this key completes the resst proce-

dure, Dressing “"Reset” tells the compuicr
this FAULT has been corrected, remove all
operating cestrictions imposcel by v and, il I
lhere are no other Active FAULTS, roturn |

The following solt keys can be used Hy the operatar o
view SUMMARY and FALULT messages, o begin and to
complele the reset procedure, and Lo deferming the time a
spacifie FAULT ogcurred.

: the lecomaotive 1o aormal operalion. When it
Sof key _ all Active TALLTS have heen resel, Ihe .
Label Explanation messape "READY - Work RBaport Stored”
Exit Takes the DID pancl oul of the current will be displayed. [T other Active FAULTS
apcrating mods, remain, the highest priorite. SUMMARY
) message will be displaved.,
Rosel? Thizs zoft key asks the operator, Do vou want
o Resel?™ (o FALULTY. L can only appear NOTE: ffa FAULT causes power fo be re-
when there Active FAULTS, duced, the ynit may not lood after the
_ ) ) ) FAULT &5 reser until the call for power ix
Nnmm:._zm it _u..}ﬁ. X ._,_..:_E._ has fimpated removed and again reguested. This is dene
operaling :nm:._n:nm_:m is the ﬂ_.__w. 5_,_1.3, __.c by momentarily placing the Engine Con-
H.nEE the locomaotive to the READY condi- trol (EC) switch in the ISOLATED posi-
L. o [
38
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Sofl key

Luhel

K.cset
{Cont'd.}

Time

Text

4

Explanation

NOTE: If a FAULT ix Active (not rexet), it
will not reoccur. If @ FAULT is resef and
the problem rot corrected, the FAULT will
rencenr and the ALARM maode can be re-
fnitiated,

In Level 1, *Time” shows the time e sclected
FAULT occurred (“TFailed™). The FAULT
message number displaved will corrgspond
with 1he FALULLD messaee lexl previously
shown with the same number. The Time
“Fixed” will be displaved as “0.00 HRS.™

MOTE: The time, shown in decimaf hours,
is nmominally “elapsed time” from the
locamaotive’s in-service date. The tfimer
will stop when locomorive battery power to
the CAR controller is tarned off. It wifl
resume where It stopped upon reapplica-
tion of battery power.

This aption only neeurs aller the *Time™ sofl
key has been pressed. Pressing the “Text”
sitlt key will display  the  corresponding
FAULT message code and text. Therefore,
by pressing “Text”™ or ¥Time.” the operator
may switch belween the FAULT message,
“Text” and the “Time” display Tor that
FALULT gondition.

DIAGNOSTIC DISPLAY PANEL (D10} BEJ BT1D

Soft Key
Libel

lder
and
MNewer

ShoMors
and
CraBack

Explanation

FAULT messages are. displayed in order of
most recent firsi, The *Older™ and “Newer™
soll kevs allow the operator Lo view “Older™
and “Newer™ Active TAULT messages re-
spectively.

SUMMARY messages are displaved in urder
of highest priority. “ShoMoere™ and
“GoBack™ allow Lthe operator to review AlL
SUMMARY messages l(operaling  restric-
lioms). Cach time “ShoMaore™ is pressed, the
next lower priority SUMMARY message will
be displayed. Pressing “GoBack™ will display
the next higher priority SUMMARY message.

NOTE: The choices “ShoMore” and
“CoBack™ are given only when there are
lower or higher priovity SUMMARY
messages respectivefy,

MNOTE: If there is no key pad activity for
15 seconds, the display will change fo
show the highest priovity SUMMARY
message.

REMEMBER: Only the SUMMARY
messages related to a non-resel FAULT can
be displayad.
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-

ALAR

EXAMPLE - LEVEL 1 OPERATION

NOTE: The following cxample is intended to demons-
trate DID operation, rather than show actual focomo-
mﬁ.aﬁmwnmaw CEFCHmMStancey,

Lel us assume, for example, that READY s displaved
{the locomotive is in the READY mode) .

uﬁgﬂhwﬁm condition in the main rectifiers (a F ALY LTVis
detected and the Al AR\ mode is initiatad.

»L.wﬁwnﬁﬁﬁw Will change 1o show the FAULT. the word
.ﬁﬂﬁ#ﬁm will APpear. gnd in this case, the alarm bel] will
Ting,

: ,ﬁuﬁm nmﬁaﬁ_nn 1% pressed OR afier 30 secands pass, the
M Eonmm 15 complcied: the bell SWOPS ringing, (he

Rmmﬁ _mppﬁ:ﬁm Emmuuﬁ:m and the display changes 1o shiow
gﬁwﬁ Priority S1; MMARY messase.

.|.ll||||||||||||||| S == =
_ % I B B I_||||_||.|||_
_?EFHPHEEEPEEPEti
|_|_|__|_|_||_||__|_ T R R i ]
| _r_u_l_L._t e T ili LT “_._LI e [ __
| I N J__ J__ L
_.|F|L 2o _..,|||,_f||l_r||..\_|_

FAULT code

| BT el ol ool el _|_.i._¢_“_|_ﬂl_u1|..._hu_ﬂ|_.__.l.r. i
R T i TG i e e it
:.rp_._l AT I b £ el T L) A _|_._.___

Sea FAULT MODE




_

Second Alarm

Next, let us assume that a bad outside air lemperalure
sensor is detected. This FALLT occurred after the hot
dinde FAULT previously discussed and iy therefore, a
NEWER FAULT,

The ALARM mode iz initiated and the display will change
try show the bad temperature sensor TAULT,

NOTE: This FAULT is not accompanied by a bell but
“Stlence ” will appear.

The procedure as previously described will be followed,
the ALARM mode will be completed and the highest priori-
ty SUMMARY message will be displayed.

\...._”rc LT code

—~——

(T =<

C 0

L e

See FAULT _____Swmﬂ ..
|
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FAULT Mode

The highest priotity ﬂﬂgﬁhwm messags s onow dis-
plaved. “Won't Load: T one n_,m the oﬁmﬂzzm
reslrictions placed on
dicde FAULT,

The operator now h

1. Press “Reset? w initiate the reset procedure;
or

2. Press “ShoMore
placed on the logon

NOTE: Four SL.
“084F Main Rec

er-Te iﬁmﬁ.«wﬁz Hm_hﬁm
They are (highest

rity):
“Won't Load:
“Won't Load: Fa
“Won't Self-Lo
“No Dynamic B

. %m@@%ﬁﬁmz
gf@ﬁn&m Stored. ™
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See ShoMore and GnBack
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no other SUM
messages, "3
will nat appe;




DIAGNDSTIC DISPLAY p

GESGTTD

ShoMore and GoBack

“ShoMore™ and “GoBack™ allow the pperator Lo revicw
all restrictions placed on the locomotive as a result of Active
FAULTS.

Each time “ShoMore™ 15 pressed. the SUMBMARY
message next lower in priority to the message currently dis-
plaved is shown,

Cach time “*GoBack™ is pressed. the SUMMARY
messaze next higher in priority 1o the message currently dis-
Plaved is shown,

NOTE: If 15 seconds pass with no key pad activity,

the display will change w show the highest priority

SUMMARY mevsage.

NOTE: If there are ne lower prigrity .
messages, “SkoMore” will not appea

higher priority SUMMARY messages,
notappear. "




DIAENDSTIC DISPLAY PANEL (pyp)

—

Reset?
“Reset?” is the m?mﬁwﬁuﬁ%;m FAULT reset procedure.

When “Reser?™ g pressed. the most recent (newest)
FAULT messuge is %miﬁwﬁ

fr=— |||||||||J
_ __wm.u.m_ T ool e :ﬂ_|_|_|_ _m_ul_l_umuEg_Pm__iﬂﬂU _
[TEERA T %L_E::ﬂ: ﬂ_mﬁw__

_..||I .l||r,__‘|

rh

o S50 e See Nlder
See Time Lok

_|1I |._| ||[|||||_
| | el W (R T o T .H_J.EE._H__U_ |

i New s ; CET ST Elidper
Gitderus Naines | _r e T ﬂk TR rﬂﬁ@ﬁ |
“Wewer™ and ¢ G_anﬁ w.s the operator o ook at all _ w[]._ P e — |
Aclive FAULTS and 1o s me FAULT to be reset, _ F| | F. _ F —) r F|L_|__

Fach time “Oldar? E «the FAULT which occurred
previous to the FAULT Gazn_dnﬁ_ will be shown.

Cuch time “Newsr™ is ﬁaﬁmmm the FAULT which ne-
curred after the FALIL Ly displayed will be shawn,

NOTE: If there are r FAULTS and “Older” iy
presyed,  the messd 1Yo Older Faulr)™ E:.m
appedr. If there are B0 Hewer FAULTY 100 "“Newer"
is pressed, the me - “(Np Newer Faults)” will

appear,

:____“_ _,._m._..___ml”m::wu

e

FRESS MNewsr
I ]
__ _ 0928 AT {Qutside Ajr Temp! Sensor Bag
FRESS Dlder J\/.r
G D
O84F Main Rectifier Dver-Temperanre

L1
PREES [Older

R

(Mo Older Faults)




DIAGNOSTIC DISPLAY PANEL (DID)

GEJRTID

“Time™ allows the operator to see the time (clapsed time
since locomotive-in-service date) the FAULT occurred.
The FAULT code and the time of detection (*Fail™} are dis-
played. Since “Fixed” time is nol set until the FAULT is
reset. “Fixed™ time will always be displaved as 0.00 HRS in
Level 1.

-~ FAULT code

.|I3|._

n_m__.a_ _ _..._.u__uT_ _ —HT_ _a__u_.__m_u ! _; =g
| (T LT R Tl | lehlael] [Tl | T

Ism e

T FEE |

Text

“Text™ allows the operatar 1o see the description of the
FAULT which is curréntly displaved by the FALLT code
and the “Time.”™

Using “Time™ and *Texl,” the operator cin Lopgle F,Er
and forth to sce. the FAULT message and then the ©T ime™
the FALULT occurred.

(] o] o e e Pt e [T
[[FFEIITE .x______n_n_ﬁEm_%__:&_:_:

T Jil .

47
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NOTES:

DIAGNOSTIC DISPLAY PANEL (DID) GELETID

Reset
Several things happen when g FAULT is resel:
|, All pperating resteictions imposed by the FAULT arc

remoyed.

2. If there are other Active FAULTS. the display will
show the highest priority SUMMARY message of the
romyining Active FAULTS,

3.0 I there are NOOTHER Active FALILTS, the displuy
will change to show: “REA DY - Work Report Stared.™

MNOTE: The SUMMARY message “READY - Work

Report Stored™ ix for the locomotive maintainer. It

tells the maintainer that problems have been encoun-
fered which should be investipated.
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DIAGNOSTIC DISPLAY PANEL (DID)

LIST OF SUMMARY MESSAGES

[Tighest
Priority

>

Page 31

50

WaAIT

Won't Load: Locked Axie Detecied
Aulomatic Water Drain Disabled
SHUTDOWN; Low Waler Flow
SHUTDOWMN: Low Ol Pressure
SHUTIWN: Low Water Pressure
SHUTDOWN: Crankease Oreerpressure
SHUTDOWN: Engine Dverspeed
SHUTDOWN: Electrical Control Problem
Won't Crank: Electrival Conwrol Problem
Engine Mol Running

Can’t Load Now: Too Much Cycling
Can’tCharge Batteries Now  BRP Cyeling
No Battery Churge! Elect. Control Prob.
No Batlcry Charge

Won't Bartery Jog! Eleet. Control Prob;
Can’t Battery Jog: BET in Wrong Position
Can't Self-Load; REV in Wrong Position
Won't Loald: Overspead Governor Problem
Won't Load; Aux, Alternator Field C/O
Won't Load: Side Door Open

Won'l Load: Electrical Coniro Problem
Wan't Load: Too Many Speed Sensors O/0
Won't Load: Waiting for Aux, Allcenator
Won't Load: Hot Engine

Won't Load: Power Circuit Ground
Won't Load: Power Circuit Problem
Waon't Loud: Battery Charze Problem
Won't Load: Haot Diodes

Won't Load: MU Errot

Win't Load: Faule Message Stored

DIAGNDSTIC DISPLAY PANEL (DID) BELET10

From .
Fize 50
P

il B

N
Lowest
Priorily

F198%

Won't Crank: Fault Message Stored

Won't Battery Jog: Fault Message Stored
Wan't Self-Load: Fault Messaee Stored
ISOLATED

Self-Load: AMPS=xxx VOLTS=xxx IIP=xxx
Operating in STANDBY POWER Made
Mo Dynamic Brake: Man. Tract, Motor C/0
No Dynamic Brake: Aute. Tract. Motor CA0
No Dynamic Bruke: Elecl, Control Prab.
No Dynamic Brake: Power Circuil Problem
No Dynumic Brake; Faule Message Swored
Warning: Locked Axle Alarm is Cut Out
Load Limiled: P15 in Noteh 7

Load Limited: PCS Trip

Load Limited; Law Oil Prossure

Leaadd Limited: Low Watar Pressure

Load Limited: Hot Engine .

Load Limited: Cold Engine

Load Limited: Dirty Engine Air Filter

Loail Limited: Traction Motors Cut Out
Load Limited: Hon Traction Malors

Load Limited: Power Circuit Ground

Loud Limited: Flectrical Contral Preblem
May Reduce Load: Radisior Fan Cyveling
May Reduce Load: Radiator Fan Prohlem
Wrong Wheel [3ia /Overspeed Calibration
Alarm From Ocher Unit

Fuult Log is Almaost Full

READY - Fault Message Siored

READY - Work Re port Stored

READY

GENERAL ELECTRIC COMPANY




AIR BRAKE EQUIPMENT

The Schedule 26-1 equipment, arranged lor single-cnd,
multiple-unit operation, is used on this locomuotive, The
principal parts ure as follows:

AIR BRAKE EQUIPMENT ON
THE CONTROL CONSOLE (Fig. 2)

26-C Brake Valve

This valve consists of two picees: The automatic hrake
valve and the independent brake valve. The sutomatic valve
repulates brake pipe pressure lo control bolh locomotive
and train brakes. The independent valve contrals application
amdd release of the locomuotive brakes independent of the
train brakes. The independent valve also conirols the
release of the automatic brake an the locomotive or locoma-
tive consist without cffecting the Automatic application on
the rest of the train.

Automatic Brake Valve Handle (Fig. 10)
The Automutic Brake Valve handle has six positions:

l. RELEASE (RUNNINGE position - This position
charges the brake pipe amd air brake equipment o
relesse the automatic air brake on the locomotive and
train afler an Automatic application. This is accom-
plished by controlling air flow w the brake pipe as st
hy the regulating valve Lon back of brake stund), The
RELEASE position is at the extreme left of the fuad-
rant and is the normal position when the automatic
brake is not in use,

2. MINIMUM REDUCTION position - This position is
located to the right of the RELEASE position wheare
the Brake Valve handle reaches the fiest raised portion

FIG. 10, E-8924E

AlA BRAKE EQUIPMENT GEJ B0

REGULATING

VALVE
BRAKE
STAND =
L. %
._m.. a
ﬁmr% en .ymy
= ] G
ol % 3B % G
AUTOMATIC L & wilzm 2 +/z
HANDLE g Y
= ) s
i= 13 -
\S =
=

FIG. 10. AUTOMATIC BRAKE VALVE HANDLE POSITIONS.

of the quadrant. With the Brake Valve handle moved
o Lhis pasition, the Minimum Service application is
abtained, which results in a four to six pound brake
pipe reduction.

3. SERVICE pasitions - This sector of the Brake Valve
harndle movemeant is to the right of the MINIMUM
REDUCTION position. Moving the handle from the
left to right in this sector gradually increases the degree
of brake application. Al the exireme right of the
seclor, a bull Service brake spplication is obtained,
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AIR BERAKE EQUIPMENT

AIR BRAKE EDUIPMENT BEJ-6T10

4. SUPPRESSION position - This position is located with
the handle against the second raised position of the
quadrant, to the right of the RELEASE position. This
position provides a Full Service brake application and,
in addition, on locomotives couipped with overspeed
control und safety control penalty brakes. these applica-
tions will be suppressed.

5. HANDLE-OFF position - This position is located by
the quadrant notch (o the right of the SUPPRESSION
position. The handle is removable in this position. It
must be placed in this position and removed on irailing
units o a multiple-unit ¢onsist or on locomolives
being towed “dead-in-train.™

6. EMERGENCY paosition - This position is located Lo
the extreme right of the brake valve guadrant. It is
used for making a brake valve Emergency brake
application.

When an Emergency application has occurred, the Au-
wmdtic Brake Walve handle must be moved o the

EMERGENCY position and lefl in Lhis position unlil the

equalizing reservoir gage hand indicates zero (*07) pressure
amdd the Sand light is oul. The Automatic Hraks Valve
handle then must be moved o the RELEASE position 1o te-
charge the brake pipe and release the brakes,

Independent Brake Valve Handle

The Independent Brake Valve handle applies and releases
the brakes on the locomolive cansist or refeases, on the
locomotive consist only, the Automatic brake application
after an Automatic or Emergency application.

54

The m:nnﬁmﬂgmﬁ brake walve has owo  positions:
RELEASE and FULL APPLICATION, with the application
zone belwesn, The hrake valve is of the scll lapping type
which automatically maintains brake cvlinder pressure when
the application pressure reaches a value corresponding to
the handle position. An Independent brake application can
be released omly by movement of the handle woward the
RELEASE position. An Automatic Service or Emergency
applicalion can be released on the locomotive consist by de-
pressing  the [ndependent Brake Valve handle in the
RELEASE posilion,

NOTE: If independent brakes are applied, only mini-
mum dynamic brake can be obtained.

Brake Pipe Cut-Out Pilot Valve
{Fig. 2}

This cock. also known as the “double-heading cock™ is
located on the front of the sutomatic brake valve. Push in
the handle and turn to position for type of service. The [N
position is used when the locomative is operated as a Lead
unit. The OUT position is used when the locomotive is
operated as a Trail unit.

MU2A Valve or Dual Ported
Cut-Qut Cock (Fig. 2)

This s 8 twa-position valve located on Lthe side of the
brake stand. It enables a lncomotive equipped with 26-L
brukes to be cperated in multiple with locomotives having
srmaller Lype brake equipment.

The two-position MUZA valve has positions LEAD/-
DEAD and TRAIL and the Dual Ported cut-out cock has po-
sitions INJOPEN and QL T/CTLOSED.

5




AlR BRAKE EQUIPMENT

. LEAD/DEAD or INJOPEN position is v
locomotive unit is operated singly or whe
Lead unit of a multiple-unit consist. Posit
used when locomotive unit is hauled “dead-i

3 TRAIL or OUT/CLOSED position is usct
Lead loeomotive having 26-1. hrake equipme

Duplex Air Gages (Fig. 2)

The lollowing duplex (two hands) air gages are
the aperator’s s cansole.

Muin Reservair - Equalizing Rescrvoir - Red
cules Main Reservoir (MR) pressure; White har
Egqualizing Reservoir (ER) pressure.

Brake Cylinder - Brake Pipe - Red hand indica
tive Brake Cylinder (BC) pressure; White har
Brake Pipe (BP) pressure.

Brake Pipe Air Flow Indicator
(Optional) (Fig. 2)

Air flow in the Brake Pipe is indicated by the |
The Red hand is set by Lhe pperator as maximur
flow. When the flow is greater thun that set, a ]
Lhe bottom of the indicator will appear.

AIR BRAKE EQUIPMENT IN
AIR BRAKE COMPARTMENT

See Fig. 11 far location of cquipment in the ail
partment. Presence of equipment will depend of
selected by a railroad. See the Alr Pipini [Jiagra
ic air brake valve locations.
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FIG. 11, E-32791 (E-31559)

AIR BRAKE EDUIPMENT

GEJ-ET10

REF, | DESCRIPTION REF. | DESCAIPTION
1 DELAYED PEMALTY RELAY - 0 FRONT TRUCK SAND GUT-0UT COCK
& | 1SPs) SAND PHESSURE SIWITCH ~ 121 1 SEMNEUT-BUT COCK
3 IFLS| POWER COMW FRESSIRE SWITCH 72 05V CUT-OUT COCK
4 | CORTROLAIR CUT GUT COCE 23 | HOAN. BELL ANO'WIPERS CUT-OUT COCK
5 MEET TNDOEF, i RESWITCH. | 28 | JURELRY. ¥
F_| 2AF CONTAOL VALVE . 76| NO._ 13 AND KO- 20 PIPE FILTERS
i DEAD ENGINE CHECK WALVE fIH KO0 & FIPE CHECK WAL VE OF BLANK PLATE
& | Al CHG CUT-OFF BILOT VALVE 21| P2AORBY-PASS PLATE
;| SOPFRESSINN DOUELE CHECK YVALVE DR BLK. e Ni. 16 PIFE QOUBLE CHECK VALVE OR
Eit SR BY FASS PLATE
i) RESTRICTED EMERGENCY BRAKE C¥L. PRESS 29 BF CUT-0UT COCK
HELAY VALVE DR BY-PASE FLATE ] ND. T3 ANDND. 16 FIFE DYM. BR. MAG.
i JRELAY WALVE SND BY PASS PLATE AND DNODE OR
| 15 | AIRMANIFOLD(BULSEY BLANKING PLATE
13 F-END SAN0 CONTRDL MAGNET MALYES 3 2BF NUNCK RELEASE WALVE PORTION
14 SPEERRECO PANEL (SR) 37 2P FILTER
15 CONTROL AIR GAGE - EE DEAD ENGINE CUT-OUT COCK
16 iN5Y) OVERSPEED MAGNET VALVE 34 LONT. RES. DR. COCK
17| GOMTROL S4A HEDUCING VALVE 36| DBCO) OYRANIC ERAKE FRESSURE SWITCH |
iE TSCMY) SPEFD CONTROL MAGNET VALVE 17 O¥N. BR. IKT. OBUELE LA
19 TRAIN SENTHY A

NITE: STANDARD LOCATION FOR ALL
EQUIPMERNT AND UPTIONS ARE SHOWN.

i3

22 A

FIG. 11. TYPICAL AIR BRAKE COMPARTMENT EQUIPMENT.
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AIR BRAKE EQUIPMENT

AIR BRAKE EQUIPMENT GEI-ETI0

AlR COMPRESSOR SAFETY VALVES (Fig. 12)

This valve is located in the piping 1o the first main reser-

woir 4t the long hood end of the fuel tank. It is set Lo open gt

P50 psic An optional safety vilve is located at the air autlet
el the dir compressor and is set 1o opoerate at 175 psi,

CUT-OUT COCKS

Al specified inspection or maintenance periods, the firl-
fowing manually operated devices are uzed:

1

ead

o

LA

Main Reservoir Cut-Out cock - Located on right side
of locometive near the rear main reservolr, Fig, 13,

Main Reservoir Drain cocks - One located on the end
of cuch main FOSECVONT, usually part of Hutomalic drain
valves, Fig. 14,

Air-Filter Prain cocks - Located on the main reservair
and suxiliary air filters, Fig, 13

Control- Al Cul-Oul cock - Located in air brake cam-
partment near the reducing valve, Fig. 71,

Control-Air Reservoir Druin cock - Logated in air
brake compartment on rear wall, Fig. [1.

Brake Cylinder Cut-Oul cocks - Localed on right side
benculh lovomoetive pladorm  leval {one for each
trugk?, Fig, L5,

Adr Compressor Governor Cut-Out cock - Located in
dir compressor compartment decessible from righ side
wl locomative. Fig. 16,

4. Bell, Horn and Window Wiper Cut-Out cock - _l.cnﬁn..m

in air brake compartment, Fig. 11,

9. Sander Control Cut-Out cocks - The front sander cur-

oul cocks are located in the air brake com PATtment,
Fig. 11. The cut-out cocks for the rear sanders are
Incated inside the radiator cab below (he sand box on
the left side of the lncomative.

10. Cut-Out Cocks and End Connections in each end of

I

12

locomuotive, Figs. 17 and 18:

a. Brake Pipe Angle cocks of cut-out cock located

behind end frame (BP)

b, Muin Reservoir Equalizing (MR)
. Actuating (ACT)

d. Brake Cylinder Equalizing (Independent Application

T3

und Release) (AP).

Safety Control Cut-Out cock (optional) - Logated in
alr brake compariment, Fig. 11, or in the nose cab
{optional lacation). Cuts out safety control feature
when closed. (See Air Piping Diagram for inclusion
and specific location. )

Overspeed Control Cut-Out cock (optional) - Located
in air brake compartment, “ig. 1L Cuts out overspeed
control feature when closed.

Dead Engine cock - Located in air brake compartment
as part of the air brake rack, Fig, 11.
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133 NESCRIPTIGK

DFSCRIFTION il

1 AlR GOMPHEES A

MAIN YA AESEAVIE |

7 SAFETY YALVE

SATETY WALVE

FUEL TAMK

FIG. 12. AIR COMPRESSOR AND MAIN RESERVOIR SAFETY

VALVES.

FIG. 12, E-32792 (E-31321)

1423

FIG. 13, E-

AIR BRAKE EQUIPMENT BEJ-710

DESCRIFTION

FUEL TANK

IR FILTER WITH AUTD ORATN

BELL

MAIN RESERVDIA CUT-0UT COCK
ELECTRIC BLOWDOWN VALVE

AR FILTER

AlR RESERVOIR

SAND HOSE

TRULK FRAME ]

pm n
mm*—dﬂ}mhwr\;_-m

FIG. 13. MAIN RESERVDIR CUT-0UT GCOCK, MAIN AND AUXILIARY
FILTERS AND DRAINS.
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AIR BRAKE EQUIPMENT

=
i

OEECRIPTION

Al RESERVOIR

ORAIN VALVE

ey 3| =M

FUEL TANK

62

FIG. 14, MAIN RESERVOIR DRAIN VALVE.

FIG. 14, E-31418

31657A

15, E-

FIG

AIR BRAKE EQUIPMENT

GEI-ETID

-

DESCAIFTION

SAND HOSES

BRARE CYLINDER

BRAKE SHOES AND RIGGING

BOLSTER PADS

TRUCK CUT-0UT COCK

SHOCK ABE0RBER

SPRINGS

wqmmnum—ﬂ%

AR DUCTS FOR MOTORS

FIG. 15. TRUCK EQUIPMENT - FOUR-AXLE LOCOMOTIVE,
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AlR BERAKE EQUIPMENT AIR BRAKE EQUIPMENT GRI-GTIN

/ _ ENGINE AIR FILTER
A COMPARTMENT
P fl N_ | ENGINE AIR
s © USSR FILTER PRESSURE
”_ 1.\\. ra . /___ SWITCH {EFPS) - o
M COMPR _ o ™
il =+ [ Main o =
* i RESERVOIR . s
T AIRGAGE e E
: COMPRESSOR = @
: ~——GOVERNOR 2 =
N m.m__.___qnz
- GS
g (CGS)
COMPRESSOR
MAGNET VALVE COMPRESSOR : =
{Chv) _ CONTROL REF | DESCRIPTION ]
_ ~C/0 COCK 1| SAND THAP CUT-OUTS
OPEN AUTOMATIC 2| CRUSSWALK LIBHTS IN ©a8
: CLOSE LDAD 3| MUBECEPTACLE
_ 4| APPLICATION PIPE ]
5| ACTUATING PIPE
SR S e T - 9. MAIN HESERVOIR PIPE
7| COUPLER
8 | BRAKE PIPE HOSE

FiG. 16. AIR COMPRESSOR CONTROL PANEL AND ENGINE AIR FIG. 17. AIR BRAKE END CONNECTIONS.

FILTER PRESSURE SWITCH,

G5




AIR BRAKE EQUIPMENT

ADJUSTING VALVES
Brake Pipe Regulating Valve {(Fig. 2)

The brake pipe regulating valve, located on the contfol
stand, automatically maintaing a predetermined air pressure
in the brake system, A clockwise movement of the adjusting
handle increases the pressure setling. A counterclockwise
movemenl decreases the pressure setting. Adjust to confarm
with railroad regulations.

Control Air Reducing Valve (Fig. 11}

This valve maintains a predetermined normal air pressure
in the air pressure supply for operation of pneumatically
operited contral equipment. Clockwise adjustment of the
adjusting screw increases pressurc. Normal control air pres-
sure is 80 1h.

66

OTHER EQUIPMENT BELETIN

CONTROL COMPARTMENT
EQUIPMENT (Fig. 18)

Seven Control Compartments conlain the New Series-§
electronic controls. These compartments and the major
picces of equipment are as follows:

Control Compartment (CC1) {Fig. 19)

Engine Control Panel. Fig. 3
Diagnostic Display Fanel (DID), Fig. 3
Battery Switch, Fig. 4
RC Diode, Fig. 4
Computer Power Filier (CPF), Fig. 4
Main Microcomputer Controllers (RUs)
CADR Controller
EXC Controller
ALX Controller
Control Relays
Ground Detection Unity
Ground Relay Cut-Out Swilches,

Control Compartment (CC2) {(Fig. 20)

WARNING: When the door to Controf Compari-
ments 2 and 3 is opened, Door Interfock Switeh (DIS)
Wwill trip causing unit to drop all power. This is g
safety precamtion to prevent injury if you enter this
compartment under power.

Enzine Cranking Devices:
Cranking Contraller (COM)
Cranking Contactors (GS+, GSOL 13885,
BFCI, BEC2)
Cranking Thyristor Panels (CTP1 thru CTP4)
Crank Commutating Capagitor (CCC)

a7




LNININTI HIHLD

L% 0% REGHT WeHEN ENTERINEG)
LR N TEET SR ERTERING]

LT INEAR SI0E) :
CCRARAH SI0E SETWELN IR CAAKF
LR PAATVCNT ANDRATTERY Bx

FIG. 18. LOCATION OF CONTROL COMPARTMENTS.
FIG. 18, E-32749




DTHER EQUIPMENT GEJGTI0
[ REF | DESCRIPTION REF | DCESCRIFTION
= i LAE CONTROLLER 1o & ol ] FACE SETTER RELAY SR
i 2 EXC T ATION CONTRULLER IEAL) FSELELT-A-POWER CLOCK (CLOTK)
i 5| AURILIARY CONTROLLER (AL = FACE GETTER ALKILIARY RELAY |GEA),
B | i . x GROUNE DETECTION UNIT IGOM!] i FUEL SAVER RELAY (FSHb:
- : X 5 CRANK GAULKD NESCONNECT HELAY (GOME ELEC COMPRESEOR CLUTCH PANEL IECCF)
_ _”S n_ _H_ _H_H_ q. b CONTROL EOMPARTMENT LIGHTS 5% CARA W RELAY (CWRY REVERSE HANULE
oy R e e— | _ _ 7 GEOUND ALLAY CUT-OUT SWITCH NOL S CENTERED
B o i o F 4 =g {GRCOT) i it FORWARN DIRECTION RELAY IFOR)
] [ T =1l [ GROUNO RELAY COT-OUT SWITCH ND. & 15 AEVEASE CIRECTION AELAY TROR]
I IGHCD2 ; OECILLATING HEADLIGHT RELAY {RHR1S
L|. CAB CONTROLLER _.1..._ T o GRNUNO RELAY CUT DUT 5wl [GH NG 3 ENGINE DRAIN ENABLE RELAY JEOL)
d b 1 = ._|—E {GRCO3) o AUX_ USCILLATING HEADLIGHT RELAY
= — 15 1b GAOGKD RELAY CUT-NUT SWITGH MO 4 [AHRA] )
— O = 17 AGREDA 3| RLOCKIKG MONE (HTE1)
e 117 | TRAINLINE KESISTOR PANEL 3% | BLOCKIKG DIDDE (RTZZ)
E z 17 LOAD BO% TOGELE SWITCH ELDCKING DIODE (RTZ3)
§ +——elC] = i 18 [ Loen BOx SELECTOR BWITCH [ ELOCKING DU0DF (AT 24)
_ % I _ 14 DIAGKOSTIC ACCESE SWITCH 42 | BLDCKING DIDDE [R126)
L az 15 AUKILIARY ALTERMATOR FIELD CUT-QUT TEAMINAL BOARD (TR1L|
[ EWITEN TERMINAL BOARED (TETK)
_ 18 FaMN HEVERSE SWITGH _ TERMINAL BNARD [TE1L ]
17 BAAMMETRIG FRESSURE TRANSOUCER TEAMINAL BOARE ITATHD
Al CONTROLLEA 13 It B, [ SPEEL YALYE HELAY [AELA) TEAMIMAL BOARD (TE1G)
|__|_ 19 ALARN BELL RELAY [BLR) TERMINAL ROARD ITRIFI
= — ; 2l DYNARIC BRAKE RELAY (BR1I IEAMINAL BOARD (THTE
fri— == Rl 21| COMPREGZOR RELAY ILRI . TERMINAL BIARD ITR1D)
m _, . #2 PNEUMATIL FOWER CONTROL RELAY (PCR) TERMINAL BOARD ITRIC)
| 23 FUEL PURE RELAY (FER) B TERMINAL EDARD ITRTR]
| ! 24 OV SHUT-DOW RELAY (OVRI B3| TERMINAL BOAKD ITE1A)
1 |25 | COMPHESSOR LIME RELAY (CRLI : £47" | STROEE LIGHT FOUIFMENT PANEL [SLEBI |
¥ _ um 36 26 MUATER FILL RELSY DA BE*" | GRLW CALL PAMEL (CCF
i _, B WHEELSL/F (ELAY WSR) 13 PALE SETTER AMPLIFIER FAMEL IFAR!
{ | _E8 | LOCKED A%lE RELAY [LAR] 57 BATTERY SWITEH
[ 28| come mmvmcn_ CLUTEH AELAY EZR) 5B Re DID0E
n o d-.l k1l BAT TEf+ 06 RELAY (J5A) 54 LOMPUTER SUPPLY FILTER (CRF)
i | —
: _ | 4 4z 41 39 3B ;
5047 | 4B | 44 ON RIGHT 510F
CLEE I DN FLOUR INDT Syt MNOTE: BHOWS LOCATION FOS ALL DEVICES WHETHER APFLIED O NOT
Tt
FIG. 19. CONTROL COMPARTMENT NO. 1.
a9



OTHER EQUIPMENT

SIDE WaLl

=
m
.

DESCAIPTION

ICPTa DIESEL EMGINE CRANKING THYRISTOR

g

ICPT} DIESEL ENGINE CHANKING THYRISTOH

|CPT?} DIESEL ENGINE CRANKING THYRISTOR

ICPTTH DIESEL ENGINE CAANKING THYRISTOR

IXFLy AUXILIARY ALTERNATOR FIELD COMTACTDH

x| e s | s

IBFCY) TRACTION ALTERMATCR CRANK FIELD
EXCITATING CONTACTOR

IBFCE) TRAGTION ALTERMATER CRANK FIELD
EXCITATING CONTACTOR

ITE2E) TERMIKAL BOARD

[TE2A) TERMINAL BOARD

10

{GACE ENGINE CRANE CONTACTUR

11

155+ ENGINE CRANE CONTALTOR

12

{BRF} BATTERY HEGULATOR

11

{T1) WOL T3/ HERTZ FEEDBACK TRANSFURMER

14

{HYMI ENGINE CRANE HIGH VOLTAGE INTERFACE URIT

1k

|ECMI FAGINE CRANE CONTRULLER

14

1EFR) AUILIARY ALTERMATOR FIFIE REGULATOR

17

IBFCY ALTERRATOR FIELD COMTACTOH

13

WESEY ENGINE CRANE SEOUENCE CONTACTOR

14

IGLEG) ENGINE CRANK COMMUTATING CAFACITOR

20

JACAT BLTERNATOR FIELD CLIPPER AND (AT
AURILIARY ALTERMATOR FIELD SUPPRESSOR

21

V14T TRAGTION ALTERNATOH FIELD SUPFRESZINN

e
£

{RE) AUXILIARY ALTERMATOR FIELD FLASHING RESISTIA

IFERY ALEILIARY ALTERNATOR FIELD FLASHING RE| &%

21

e

VAFE) TRACTION AL TERMATOR FIELD REGULATOR

25

(ARG ALTERMATUH BLOWER CONTACTOR

e

70




FIG. 20, E-31570

FIG. 21, E-32786

OTHER EQUIPMENT

[ESCRIPTICN

[AT) ARABIENT TEMPERATURE SENSOR
[SF 1t TRACTION ALTERNATOR SUPPRESSION UNIT

IRM1] PROPULSION RECTIFIER UKIT

—

RAZ1 FROFULSION RECTIFIER URIT

[AM31 PROPULSI0N RECTIFIER WNIT
OTE1F IVERTEMFPERATURE SWITCH

CONTROL COMPARTMENT M. 3 (CO3E

[0TS2] OVEHTEMPERATLIRE SWITCH

0753} OVERTEMPERATURE SWITEH
SCM10 NO 1 MOTOR CURRENT SIGRAL CONDITIONE

o O 5 T0 | (SCNZ) NO.Z MOTOR GURRENT SIGNAL CONDITIENE
3 1 11 | (SCM3) N0 % MOTOR CURAENT SIGNAL CONDITIONE
z 12 | {SCW4] NI & MOTOR CURRENT SIGNAL CORDITIONE
13 {ZGMG] MO 5 MOTOR CURAENT SIGNAL CONDITIONE
T4 | VSCWE RO B MOTOR CURARENT SIGNAL CONDITIONE
15 {SCAIT] DYNAMIC BRAKE MOTOR FIELD CURRENT 21T
3 REGULATOR
%6 | ISCMA) PHOPULSION VOLTAGE SIGNAL CONDITIDNER
17 IE51} CURRENT SHUNT MO, 1 MOTOR
i [C5ZT CORRENT SHONT NG 2 MOTOR =
13 [FEED CUORRENT SHUNT ND. 3 MOTOR .
d 12 70| 1G53t CUARENT SHUNT NO. 4 MOTOR
LS 51| (TS5 CURRERT SHUNT NO. 5 MOTOR
LAl 1% 77| 1Ca6) CURRENT SHUNT NO. £ MATOR
= 1 PR T8 7F CURRENT SHUNT FIELD 1BAAKING)
24 [LES41 LOAD BOX SWITCH NO. &
D [LB53F LOAD BOX SWITCH RO 3
24 2 26| (LBSZ) LOAD BOX SWITCH KO 2
27 {LEST} LOAD BOX SWITCH NI 1
7 {F11 MOTOR CONTACTOR
== - 35| (P2l MOTOR CONTACTOR
=1 (P33 MOTOR CONTACTOR
A1 | (P&l MOTOR GONTAGTOR
(37 | iP5 MOTOR CONTALTOR
31| (PGl MOTOR CONTAGTOR
35| \B1) BRAKING CONTALTOR.
5T {El+! BATTERY JOG CONTACTOR (41
|.w 1BJ—) BATTERY JOG CONTACTOR (=)
kT TIT21 AND 320 CONTAOL COMPARTMENT [IGHTS

FIG. 21. CONTROL COMPARTMENT NO. 3 (RIGHT SIDE)



OTHER EQUIPMENT

Excitation Regulators:
Traction Alternator Field (ATR)
Auxiliary Alternator Field (BFR)
Battery Charger (BRP)
Alternator Field Contactors {ATC, XFC)
Field Flashing Relay (FTR)
Alternator Blower Contactor (ABC)
Extended Range Braking Contuctors (DBI thru
DBY incl.) Gf used).

Control Compartment (CC3) (Fig. 21)

Froapulsion Rectifier Pancls

“P* Contactors

“B1" Dynamic Braking Conlacior
Current Shunts/Signal Conditioning Units
Self-Load Box Contactors,

Control Compartment (CC4) (Fig. 22)

Equipment Blower Motor Drive Regulator (EBP)
Radiator Fun Motor Drive Regulators (RFPT, RFP2)
Equipment Blower and Radiator Fan Motor Fuses.

Control Compartment (CC7) {Fig. 23]

Reverser (REV)
Braking Switch (BKT)
Terminal Boards.

Control Compartment (CC8) {Fig. 24)

72

Cranking/Battery Charging Reactor (LS}
Cranking Resistor (R3).

OTHER EQUIPMENT

GEJ-ET1D

ETT &
} Ilﬂ
O CR R =

FIG. 22, £-31326

KOTE. INMER DOTR OFEN.

REF,

DESCRIFTION

TERMINAL BUARD (TRAAF

ELECTRICAL CORNECTORS

AADIATOR FAN MOTOR DRIVE (RFP 2

RACIATOR FAN MOTOR DRIVE (AFP1}

EOUIFMENT ELOWER DRIVE (ERPI

FUSES

FUSES

OO0 e | ] | | Sl P | —

FUSES

FIG. 22. CONTROL COMPARTMENT NO. 4.




OTHER EQUIPMENT

OTHER EQUIPMENT GES-BTID

FIG. 23, E-31422, E-31421

TBTA T8 L T0 7E
DDD o REF | DESCRIPTION
S m 1| BRAKING SWITCH
[Laae RN VA
END VIEW
FIG. 23. CONTROL COMPARTMENT NO. 7.

REF. | DESCRIPTION

TERMINAL BOARDS
WIRING PLUGS
MAGNET VALVES

POSITION SENSORS nﬂ
MAIN CONTACTS ntrol Compartment (CC9)

Er| B | gan| |

FIG. 23. CONTROL COMPARTMENT NO. 7. m:mm%ﬂmmf.ma for Locotrol or Cab Signal Equipment, if

74 75




OTHER EQUIPMENT

76

REF. OESCRIPTION
1 (A3} CRANK RESISTOR
Fi (CAC) CRANK AEACTOR CLIPPER
K] (LS} CRAMKBATTERY CHARGE REACTOR
FIG. 24. CONTROL COMPARTMENT NO. §.

FIG. 24, E-31359

.a;. iy

5

-
”Hq _h'q.

'

OTHER EQUIPMENT GELETI0

RADIATOR FANS AND EQUIPMENT
BLOWERS (Fig. 25)

The New Scrics-B locomotive uses electric molor-driven
traction motor and aliernator blowears and radiator fans for
equipment conling. Three equipment blowers and two radia-
Lor fang are used (except on the B23-8 which has one radia-
tor fan).

Only the alternator blower is not spead-controlled by
solid-state clectronics. Its specd is directly proportional to
engine specd.

The spead of the truction motor blowers and fanys are con-
trolled by solid-state clectronics, packaged in Replacesble
Units, or RUs which are located in Control Compartment 4,
Fig. 22. This wype of control reduces auxiliary louds on the
diesel engine since the blowers or (ans run only when cool-

ing is required, saving fuel.

A Tun Reverse switch, loculed in Control Compart-
ment 1, Fig. 19, can be uscd to operale the radiator fans in

‘Teverse dircetion for a period of 60 seconds. This is to help
‘clear leaves and debris which has accumulated on the inlel
screens and radiators. This switch 15 intended for use by
‘Maintenance personnel,

NOTE: If cooling water temperature is below 150 F,
the blowers go to full speed.

NOTE: If ambient temperature is above 130 F, blow-
ers go to full speed.

7




gL

DYNAMIC BRAKE CAURRAEN | RADIATOR FANS
RESESTIA ALTERMATUFR ALUWER (OME O B23-81
LLOWERS ELOWER wITEND

EOLIEMINT CONTRIL
Bl 4R LOMPARTMENT
MU, 2 ENn g

FIG. 25. EQUIPMENT BLOWERS, DYNAMIC BRAKING RESISTOR
BLOWERS, ALTERNATOR BLOWER AND RADIATOR FANS.

FIG. 25, E-32789
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oTHER EQUIPMENT

GEI-ETID

AT
d
St

e =

FIG. 26. ENGINE START STATION, FUEL

SIGHT GLASS AND CRANK

NETE. AFTER SWITCH IS PUT IN ENGINE
CRAK, & FEW SECONDS DELRY UNTIL
ENGINE REGINS ROTATION 1S NORMAL.

REF. | DESCRIFTION

P SWITCH

LATGHAFT LEVER
ENGINE FRIMESTART SWITCH

THEL SIGHT GLASS
FUEL PHEGSURE TEST FITTING

1
M
3
4 FHGIME STOR PUSH-BUTTON
5
f

R

cASE DVERPRESSURE SwiycH (COPI.




OTHER EQOUIPMENT OTHER EQUIPMENT BELETIN

NOTE: If the radiator fans are not operated for a . . Engine Speed to
period of 3 minutes, the controllers will automatical- o i Threttle Handle Posilion
Iy operate them ar full speed for a period of A
10 seconds to prevent bearing brinelling. "t Throttle Handle o
2 Posilion Engine Nelch Fngine RP'M
NOTE: {f fans have been cycling excessively, the fans oy idle {zee Note 1)
wifl go to full speed. T [ | 437-444
il P 2 H7-5394 |
3 3 T5-732
Engine Start Station and M “ MMMMMw
START Switch (Fig, 26} _ i . b 565
3 7 7 99 1-508
The Engine Starl Station is lacated in the engine cab next § (see Nata 2) g 1047-1054
to the main traction alternaor. It consists of an engine
PRIME/START switch. which is used 1o slarl the diesel
cngine., and an CNGINE STOP hutton. i ~In Dynamic Braking, engine speed depends on the braking
wa,cz requasted (position of Braking handle} and locomo-
- Hve specd.
DIESEL ENGINE CONTROL .. m
GOVERNOR (Fig. 27) - NOTE 1: FHGH IDLE, REGULAR IDLE, LOW IDLE w
- and LOW LOWIDLE:
The Dicsel Engine Control Governor's primary function HIGH IDLE F67-504
15 Lo maintain specd ol the diesel engine as called for by the Regular IDLE J37-ddd
Threttle handle notch setting in the lead lacomotive contral- by LOW IDLE 324-352
ler. Engine rpm iy maintained under g Foll range of Toads. . LOW LOW IDLE 266-274
The governor also monitors the engine oil and warter pres- The | ! se i £t
sures. and will modulate the losd and engine speed or, i : » ocomotive ﬁqwa__w of s ERE@MM. nnﬁn&ﬂ:g Mw |
necessary, shul the engine down if cither pressure should K MM uce engine speed to LOW I, or LOW LO
fall below preset limits. Imike manifold aie pressure is also LE baxed on the following requirements:
monitored and (he locomative control system and the gover: . Reverse handle centered and focomotive NOT in
o will limit the fuel availuble to the engine it the air pres- ! Self-Load.
sure (s below thut required-for com u.En.E;.Eq:E._&:. . R i
|
0 .. &1 |




DTHER EDUIPMENT OTHER EQUIPMENT GEJ:8710

Reverse Randle in FWD or REV for more than Jive mi-
nutes with Throttle in IDLE and Braking handle in il
_ OFF,

.
_ AND
Battery charger current and veltuge within certain i
limits based on the TIME current and voltages are
within those limity,

AND
Engine cooling water and oil temperature within cer-
tain limits,

NOTE 2: d: certain locomotive speeds, with the
_ Throttle handle in Notch 8, engine BPM will quio-
matically be reduced from Notch 8 speed v Notch 7
speed while maintaining Noich 8 power. This OCCUFS
only on locomotives equipped with 16 engines (B39-4
or C39-8) ar on B23-8 locomotives, Thiv reduction
occurs within a locomotive speed range whichk is deter-
mined by locomotive model and gearing.

MISCELLANEQUS EQUIPMENT

1. Handbrake - Located on nutside of nosc com parcment.
Fig. 28.

FIG. 27, ENGINE CONTROL GOVERNOR,
2. Emergency Fuel Cut-Off Svsiem. Figs. 3. 26 and 29 -
I an emergzncy. any one of four cleceric rush-buttans
may be depressed momenlarily to cut off Tuel delivery
amd shut down the engine. One of these Bulons is

82

located on each side of the locomaotive platform near
the fuel tank, The third and fourth buttens sre locatad
on the Engine Control (EC) pancl and at the Starl Sta-
tion and are normally used for shutling down the
CTEine,

NOTE: The Emergency Cut-Off button is used to shut _

down the engine on the local units only. The SHUT-
DOWN position of the Throttfe handle on the Master
Contraller will shut down the engines on all units of
the consist simultancousiy.

B3




OTHER EQUIPMENT

FIG. 28, E-31432A

FIG. 2B. HANDERAKE.

OTHER EQUIPMENT GEJE T

REF. | DESCRIPTION

FUEL EMERGENCY CUT-OFF BUTTON
FUEL GAGE

FUEL TANE

FUEL SIGHT GLABS

FUEL FILL

x|t | poa |

FIG. 29. “A" SIDE DF FUEL TANK.

3. Toilet toptinnal) - Located in the nose cah, Fig. 30,

4. Water Cooler und Refrigerator (optional) - Located in
the access ro the nose cab, Fig. 30

A3



DTHER EQUIPMENT

FIG. 30. TYPICAL TDILET ARAANGEMENT
(OPTIONAL EQUIPMENT).

32794
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OTHER EQUIPMENT

FIG. 31. WATER COOLER OR REFRIGERATOR LOCATION
(DPTIONAL EQUIPMENT).




GAGES AND MEASURING DEVICES

88

PRESSURE AND TEMPERATURE GAGES
15

MNOTE: The following values are nominal due to the

Control Air - Located in the air brake com partment,
Fig, 11. Normal air pressure is 80 psi.

effect of varying conditions.

2;

OTHER GAGES
L,

z

NOTE: Overfilling will cause engine to shutdown
from excessive crankcase pressure.

Water Temperature Gage - Located on the lett side of

the water storage tank. Normal operating temperature
is170-180 F,

Engine Lubricating-0il Dipstick - Located on both
sides of the engine near the lube-nil fill, Fig. 32. The
stick is marked FULL and LOW. Proper level with the
engine idling is between FULL and LOW,

Tucl-0il Sight Glasses - Mounted on both sides of the
main fucl Llank, Fig, 29, 1o indicate the level of fuel in
Lhe tanks.

Cooling Water - A waler level sight glass mounted on
gach side of the cooling walter storage tank, Figs., 33
and 34, indicates the level of the cooling watar, Mark-
ings near the sight glass indicate the proper level for
various conditions of the system.

When filling the system or adding waler treatment
compound, proceed according Lo instructions mountad
al Lhe water storage tank area near the fill cap, Fig. 33,
3o not averfill.

et e s bte

GAGES AND MEASURING DEVICES

GEJ-B710

FIG. 32. DIESEL ENGINE LUBE-OIL DIPSTICK AND OIL FILL.

WARNING: To avoid personal harm from water
burns, never remove the water fill cap when the water
level iy above FULL AT IDLE mark. If aver-full, apen
manugl draie vaive and lower fevel

BY




GAGES AND MEASURING DEVICES GEL-B710

GAGES AND MEASURING DEVICES

DESCRIFTION OESCRIPTION

WATER TANK ML FILTER HOLISIMG
SIGHT BLASS WATER FILL CARROT
SIGHT GLASE SHUTIIEE OiL FILTER HOWSING DESCRIFTHIN CESCRIFTION
A1f INTERCODOLER 10 WATER PLIMP i AIR INTERCOOLER i | DILFILL Cae
WATER FILL SHUTGFF VALYE 11 OIL FILL b | TURBLHARGER LIR COMPRESS0R DRIVESHAFT

AUTO 'WATER DRAIN RESET EUTTON 12 FOLD DOWN STERS : WATER SIGKT GLASSES il BELIEF WALVE
= WATER TANK ] diL PLIMF

OPTIONAL { TUREQ SPEED SEGNAL CONNECTIDN ERX | 10| GIL COGLEA
FIG. 33, WATER SIGHT GLASSES, -

FIG. 34. WATER SIGHT GLASSES.




GAGES AND MEASURING DEVICES

EF. DESCRIFTINA
1 AlF FILTER

2 1L DRAIN VALWE
3 UIFSTICH
4
i
i

ML FILL
UL FILTER
FAM RLANES

FIG, 35. AIR COMPRESSOR, LUBE-OIL DIPSTICK, DIL FILL
AND DIL FILTER.

35, E-31325

2

FIG

GAGES AND MEASURING DEVICES BEL-LT1D

Fig. 35 - A dipstick near the G0 cap indicates when

page. !

when Lhe engine is runnine ot idle;

Compressor Lube O] (Gardner-Denver Comprassor) .

[

crankease is full ar how much ol is needed w bring the
il level to the FULL mark. [Westinghouse Compres-
sor - Maintain w RUDN level onooil level indicatse

Crovernor Chil-Eevel Sight Glass - Eocated on the leld
side of the gneing near the travton gengrator P, 27

il level must be visible at mark o the sieht elass

CAUTION: Fo prevent serions egaipment domage;
mever sfart an engine uatil the governor has been
properly serviced with luhe oil.

93



DRAINING COOLING WATER
SYSTEM

Thi cocling water sysiem may be drained by opening the
main water drain valve on the right side of the locomuolive
near the lube-oill pump. Fig. 36,

An optional Automatic Water Dump System will dump
the engine cooling wiler when water lemperature s helow
40 I A (hermostat acluales, iripping the solenoid in the
water drain valve, This opens the automatic drain valve and
permits the rapid draining of the coaling water.

“This system also has a Control swilch located under the
waler lank, Fig. 33, This switch can be used to [l the system
with eold wiler, and to test the waler dump valve

ALARMS, SAFEGUARDS, POWER
DERATIONS AND SHUTDOWRNS BEJ-G7100

RRING-OVER SWITCH (Fig. 37)

A Barrine Over switch is located under the cover of the
. el gngine barring-over feature behind the enging over-
cd governor. This switch provents the engine (rom being
nked while cngine barring-over procedure is in progriss
il the cover has been el off,

RANKCASE OVERPRESSURE
WITCH (Fig. 26)

A Crankease Overpressure switch is mounted on the 1ot
of the diesel enging near the generator, The switeh will

shut down the engine in case a scrivus angine faull occurs,
S

ﬁ:@: the switch (rips. the enging shuts down sutomati-
the alarm bell rings, and a messaze will be Aisplayed
z._m D_mm:cv:n U:E& _..__&._m_ see D_ﬁ_?cmﬂ_ﬁ H:m

EMERGENCY SANDING

Emerpency sunding is awomatically applied in FOR-
m.._.}_ﬂ_u_ and RCVERSE dircclions during sl Emerzency
MHH_E applications for a sufficient time w stop he aim. In
Un,q:.::ﬂ..__:.. wnil pperalion, cmargenoy sanding is applicd o all
E._:m regardless of whether they are equipped with
wza:ﬁ._..:n orclectro pneumalic sanding eguipment.

NOTE: (ustamer options may vary the operation of
this swirch,

o5




ALARMS, SAFEGUARDS, POWER . ALARMS, SAFEGUARDS, POWER
DERATIONS AND SHUTDDWNS DERATIONS AND SHUTDDWNS GEJ-GI0

1.0 I_-__ !—E.uu“ m_

n....
e
w0
8
=
" *)

FIG. 36.

FIG. 37. ENGINE OVERSPEED SYSTEM AND
BARRING-0OVER SWITCH.

FIG. 36. ENGINE WATER DRAIN,




ALARMS, SAFEGUARDS, POWER
DERATIONS AND SHUTDOWNS

Noich 6.

Located in CC1

These are two-pole switches which connect sensing cir-
cuits to detect ground leakage current in the following

cirguits:

1. Propulsion circuit (GRCO1)

2. Excitation supply circait (GRCO2)

3. Auxiliary motor supply circuit (GRCO3)}
4. Baticry charging circuit (GRCO4).

ENGINE AIR FILTER PRESSURE
SWITCH (EFPS) (Fig. 16)

When the Engine Air Filter switch operates, engine rpm
follows Throttle handle and maximum power is limited to

ENGINE AIR FILTER SERVICE
INDICATOR (Fig. 38)

Early stage of air filter ¢leanliness can be observed on the
service indicator mounted high on the right side of the
locomotive near the radiator, Fig. 38, When the engine is
runnaing at full specd and the Red band inside the indicator
becomes visible, the air filler is slarting {o get dirty. When
the Red band locks in place at the sight portion of the indica-
tor, the service condemning limit has been reached. Typical-
Iy, about 30 davs of opcralion remains before deration will
occur, Proceed as directed by railroad rules.

GROUND CUT-OUT SWITCHES (Fig. 19)

Four Ground Cut-Out switches are mounted in CC1 of
the New Series-8 locomotive,

hwh:!ﬂ._ SAFEGUARDS, PDWER
DERATIONS AND SHUTDDWNS BEJ-GTIN

..__uu.u pole of cach switch is used o remove the connection
from the locomotive [rame (chassis ground) to the ground
~ detection circuitry, This is used to remove the “known®
ground when performing insulation tests on the locomotive
circuits, or to remove the “known™ ground when wrouble-
“shooting for ground faults,

{Ine pole ol each swilch is used to disable control circuils
with the switch open,

THE LOCOMOTIVE WILL NOT LOAD WITH ANY
OFTHE GROUND CUT-OUT SWITCHES OPEN!

Only lhe propulsion circuit ground detector will derate
locomotive performance based on ground leakage. Propul-
on buss voltage is reduced proportional to ground leakage
rent as follows:

: Ground Current

_ Leakyge

| {(amperecs) Result

H.. Zero to about 1/4 Causes no deration.

"_ About T/ 1o 172 Is the range which will derate

bl praopulsion buss voltage from

1 na deration at 1/4 amperc to

! full deration at [/2 ampere.

Above 172 Is considered a “solid™ ground

fault, with no propulsion
output,

,..,,.EE othet pround leakage detectors will not derate
- locomotive performance, but when grounds are delected,

alarms will be sounded and faults will be logged on the Diag-
Nostic Display Panel.

9o




ALARMS, SAFEGUARDS, POWER
DERATIONS AND SHUTDOWNS

ALARMS, SAFEGUARDS, POWER
DERATIONS AND SHUTDOWNS BEJETIN

currenl or loo preat & rate of change of current (Motor
Flashover) is detected.

CAUTION: It is recommended that motor only be
manually cut ont when the Engine Contral switch is
in START or ISOLATE position (unit isolated) and
the Throttle handie is in IDLE.

e NOTE: Speed sensors do not need to be cat out on cut
SEHVICE out motors, When the Motor Speed Seasor switeh is in
LA the CUT-OUT position, the speed signals from the
speed sensors on motors which are cut out are
ignored.

When 1 motor or motors are cut out, total power available
I traction is adjusted as follows: .

Horsg power Available for Inpor for Teaction
P M oadel
B3 B33 B39 i3 L] l
2300 32040 S aznn 3500 "
23000 Seo Mol | SzeNmel J200 3
Sep Note L | Ses Mot || Hee Mote ] 3HN FEHHD
SceMolgs | SecMocs See Moteys | SesMoe D | Bee Nole |
1end 2 Do 2 1and2 |
Boo ™ Spe E Fea Miles 2 I | S2ah
FIG. 38. ENGINE AIR FILTER SERVICE INDICATOR. et BRI See Morcs Gea Mnley | See Nowe a2 ooty |
lund 2 Lamil 2 landZ2
S0u; Mia F¥ Y WA SeeMores | See Motes
] Land 2 | und 2
b Gt MiA ) A AeeNotes | See Woles
1and2 1and 2
= MNOTE 1: Huorze power availahle fr inpug for traction i Gomied 10 1021
MOTOR CUT-QUT SWITCHES (Fig. 3) i e e e e
Tractinn maotors can be cut out manually or automatically, NOTE 2; Spead sensor inputs Tom at least twe Waction molors are requirad
Manual cut out is done with individual Motor Cut-Qut for losomative io load.

switches on the EC panel. Automatic cut aut is done by the

~ Ifany motor is cut out on a locomaotive, Dynamic Braking
microcomputer control if a fault condition such as cacessive

00 that locomotive is cut out,

100
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ALARMS, SAFEGUARDS, POWER ALARMS, SAFEGUARDS, POWER
DERATIONS AND SHUTDOWNS DERATIONS AND SHUTDDWNS BEJGTIO

OIL AND WATER TEMPERATURE ~ VERSPEED - ENGINE SHUTDOWN (Fig. 37}

AR _ummmm:.:m ; ’ ;  In the event the diesel engine overspeeds ta 1160 rpm.

Horsepower will be derated if one of the following condi- mmm engine, radiator fans and the cquipment blowers are
tions exisl: Ww:; down aulomatically.

Condition Resulting Load Limit

. %Hﬁh an overspeed shutdown of the engine, move the EC
Oil Temp. Engine RPM is Noteh 1 .m..m.w..,ﬂr to START.
below 90 F mMaximum Power is Nowch 1 .

. ~ Resel the overspeed link, pull the lavshaft lever toward
Oil Temp, _H:m_.zm RPM s Zﬁ..:n: 4 you until a click is heard, Pushing on the layshalt provides
below 140 T Maximum Power is Nolch 4 nore fuzl to the evlinders during cranking, il desired. Note

Ol or Water Power is derated from no at the location of the lever prevenis inadvertent manual
Temp. between deration at 225 F o full erspeeding of the engine bevond the trip setting. Onee the
25 and 2357 derationul 235 F vice trips, manual control of the fuel racks is eliminated.

Ol o Waler Enginc RPM relurns to Proceed to start the engine as described under Starling

Temp, above 240 F IDLE; all power is removed. ngine section. Il it overspeeds again, do not restart the
NOTE: A special. i
combination of sensors r
together with a buift-in | CAUTION: Daring freezing weather, protect the
program senses operdtion in | engine cooling system according to railroad
a tunnel and permits oil or Anytructions,
waler temperature o rise to
250 F for ten minutes.

Low Ol or Water Low oil and water pressure i C VERSPEED - LOCOMOTIVE _“_umm 11)
Pressure are monitored by the engine 1 : i g

control governor. 1 low oil .ﬂ__._,smu i locomolive cquippad with overspeed protection
ot water pressure is detected: *xeceds the maximum permissible speed, as specified by
In Motoring or Seif-Load - CUstomer, un Overspeed applicatlion is initiated.

Power is reduced by one
third, 31 . o
11 Dynamic Brake - Dynamic 4 4 m_um.E five seconds, a Penalty brake application is ini-
Brake is nullified if engina \ tiated il Lrain speced has not been reduced sufficiently.

Sec air brake regulation for proper procedure.

1. The overspeed whistle blows.

speed drops below normal.
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ALARMS, SAFEGUARDS, POWER
DERATIONS AMD SHUTDDWNS

ALARMS, SAFEGUARDS, POWER
DERATIONS AND SHUTDOWNS BEI-ETID

PCS SWITCH OPERATION (Fig. 11)

The Pneumalic Control Switch (PCS) is operated from
Lhe air hrake system,

AFETY CONTROL FOOT PEDAL (Fig. 2)

, A loot pedal, if installed, is located al the operator’s posi-
pn. The pedal must be depressed av all times during
omuotive operation. If the operator’s foot is removed
m the pedal for more than five seconds. the brakes will
ply at the SERVICE rate, For further deseription, see
ety Controls section.

During a safety control Penalty or Emergency brake appli-
cation, this switch opens. Engine speed is reduced o IDLE
and power is remaoved or reduced to Noleh 1, depending on
customer’s choice. The “PCS OPEN" (White) (“PC
OPENR™] light at the at the nperator’s position will light.

Toresat the POS swilch: WHEELSLIP
I. Move the Throtlle handle 1o IDLE.

Axle specd is continuously monitored by the locomotive
mputers. The axle (or wheel) speed of all axles are com-
ed. If the differential in speeds is greater than a preset
t, wheelslip action will take place. The amount of correc-
ig determincd by the amount of slip and is accomplished
everal stages:

MNOTE: If the PCS switch has tripped while in dynam-
ic braking, the Dynamic Braking handle must be ve-
turned to OFF to resef the circuit,

2. Move the Aulomatic Bruke Walve handle to SUP-
PRESSION.

ge 1 - Sand (In Motoring
d Dynamic Braking)

3. Depress the Safety Control oot pedal (if wsed).
(When the application pipe builds-up to normal pres-
sute, POS will Teclose.)

 Automatically apply sand to the leading axles on this
omative if a small differcnce in motor speeds is detected.

Janding continues lor three seconds afier the slip is
- EOfreciad.

4, Mowve the Aulomatic Brake WValve handle w RE-
LEASE.

Stage 2 - Small Power
Reduction (Motoring Only)

POWER LIMIT SWITCH (Fig. 2}

When the Power Limitl switch is closed, Engine RPM is
limited to Notch 7 and Maximum Power is limited to
Nolch 7. (Omission of Power Limit Switch is an option.)

A When the Stage 1 limit is exceeded, a small power reduc-
10N goes into effect and sanding conlinues.
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ALARMS, SAFEGUARDS, POWER

OERATIOMS AND SHUTDOWNS PREPARATION FOR DPERATION GEJ-ETID

 The tollowing checks and inspections should be made in
prdance with railroad rules:

Stage 3 - Moderate Power Reduction
{Motoring and Dynamic Braking)

‘When Stage 7 limil ol wheelslip is exceeded, a moderate
power teduction gocs into effect and sanding continues.

'BEFORE BOARDING LOCOMOTIVE

1. Inspect for broken, worn, loose or dragging parls
{brake ripging, brake shoes, wheels, raction motor
commulalor covers, ete.).

Stage 4 - Complete Power Removal
{Motoring and Dynamic Brake)

2. Check for lcaks lrom outside piping.

If a large difference in wheel speeds is detected, a quick
power ouiput removal accompanied by a trainlined wheslslip
indication results.

3. Properly position all drain and cut-oul cocks.

. Check the proper connections Tor air hoses and jumper
~ gables (if in multiple with other units).

_w.._m Check the fuel supply on the fuel tank sight glass.

Remove rags, tools, ete., from moving parts and
electrical equipmaent.

. Check the dicsel cngine lubricating-oil supply. Oil
fevel should indicate FULL on the measuring gage
with the engine shut down, A measuring sage (dip-
stick) is located on the side of the engine near the lube-
oil filland is marked LOW and FULL.

. Check the governor oil supply. The sight glass on the
governor should be Tull of oil, Alter engine is starled,
the nil level must be at the mark on the sight glass,

Fig 27.

4. Check the air compressor lubricating-oil supply. On
Fn Gardner-Denver compressor, the proper level is
indicated nn the dipstick near the oil fill cap, Fig. 35
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PREPARATION FOR OPERATION

On the WADBCO air compressor, maintain the ol
supply to the RUN level on the oil level indicalor gage.

5. Check the cooling waler supply, Be sure the water
drain valve s closed.

&, Check thal the diescl-cngine overspeed device is reset,
Tig. 37

7. Check that the engine barring-over device is remaoved
from the engine and cover is mounted in place.

#. Check thul the lollowing air cut-out cocks are opan;

a. Air Compressor Governor

b, Control Air

c. Safety Control (il used)

d. Hell, Horn and Window Wiper
e, Dverspead Control (ifused),

9 Check that the brake-pipe angle cocks is “cut in™
(vertical position).

10. The brake valve pilot cut-oul cock {double-heading
cock) on the 261 air brake system should be properly
positionead.

The ML2A valve or dual ported cut-oul cock must be

positioned sceording (o the location of the unit in the
locomative consist.

Check the positions of the Automaiic and Indepen-
dent Brake Walve handles. The Auwtomatic Hrake

Valve handle should be removed on all Trail units.

and the Independent handle should be in RELEASE
if not removable,

Maove the Engine Control switch to START,

PREPARATION FOR DPERATION GEL-ET1D

14, Properly position the MU Headlisht Selector switch.

15. Check that the Throttle handle is in IDLE and tha
Selector handle is in OFF,

16. Check that the dead-engine cock is closed.

STARTING ENGINE

1. Perform operations as in Before Boarding Locomative
and Aler Boarding Locomotive scelions,

2. If the engine has been stopped for a considerable
period of time, or il 4 quantity of rain has entered the
stack, the cylinders should be cleared of tuel or water
accumulation before starting the engine.

Froceed as follows:

a. Apply the engine barring-over device. and back ofT
the compression relief plugs on the left side of each
cvlinder,

b. Rotale the engine ut lzast two complate revolutions
by use of the engine harring-over device,

c. Remove the barring-over deviee from the engine,
and tighten all compression relief plugs before
cranking,

,__n.__u._.m" Cover for burring-over feature must be
Yecurely mounted, otherwize engine cannot be
cranked, See Barring-Over Switch section.

3. Check that the emergency stop feature is nullitied
{Throtile handle in IDLE).
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PREPARATION FOR DPERATIDN

PREPARATION FOR OPERATION GEJ E710

4, Close the Battery switch located behind the door under

the EC panel.

5. Turn on all applicable circuit breakers in the top row of

breakers on the EC panel.

6. Turn on ALL circuil breakers in the sccond row of

breakers on the EC pancl.

MNOTE: When starting engines of several locomotives
in a multiple-unit consist, start engines one at a time.
Close the Control circuit breaker only on one unif at
a time. When all engines are running, close the Con-
trol circuit breaker on the Lead unit only, open all
others.

7. Check the Diagnostic Display for any fault messages. [t
should tead “BREADY.” If the display says “Can’t
Crank™ o “Won't Crank.” the unit will notL altempt to

crank.

%. Place the Engine Control (EC) swilch in the START

position.

% At the Start Station, located near the engine, turn the
Starl switch to the PRIME position, Hold until solid

fuel shows in the sight glass.

10. Turn the switch tothe START position and hold until

the cngine starts,

NOTE: There will be a 2 to £ second delay between
the time the switch is placed in the START position
and the diesel engine staris to rotate.
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 NOTE: If proper engine lube-oil pressure does not

build up within approximacely 40 seconds, the gover-
nor will shat off fuel and prevent the engine from
rHRRINE.

| CAUTION: Do not discharge the battery excessively

by repeated attempts to start. If the first two or three
fries are unsuccessful, recheck the starting procedure.

FORE MOVING LOCOMOTIVE

1. Turn the Engine Control switch to RUN.,

2. Make an air brake test and other checks in accordance

with railroad regulations.

- Check the main reservoir air pressure aceording to rail-
road rules.

- Check the control air pressure. Mormal pressure is
&0) psi.

- Make an Independent air brake applicaton. Release
the handbrake and remove any blocking of the wheels,

6. Allow time for the engine cooling water to warm up

before moving the locomotive in accordance with rail-
road rules. Also see ALARMS, SAFEGUARDS,
POWER DERATIONS AND SHUTDOWNS section
of this manual.
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PREFARATION FOR DPERATION

FASTER AIR PUMPING

To provide lasler aic pumping on locomaotive, when reser-
vivits have been drained or afier the locomotive has been
coupled to a train, procecd as follows:

I. Leave the Generator Field circuit breaker in the OTTF
pusilion.

2. Close the Control breaker on the Engine Contrel panel,
3. Insertithe Reverse handle,
4. Move the Throttle handle 1o Noteh 4 or 5, as needed.

NOTE: [f the main reservoir afr pressure is above
130 psi and is not rising, increasing the engine speed
will not raise the pressure.

COLD WEATHER ENGINE
STARTING/WARM-UP

Dwuring colid weather conditions, when a locomotive has
been shutdown for a period of ime. locomotive horsepower
will automatically be derated until the lubricating il Lem-
perature redches a predetermined level. This special warm-
up pericd s required to avoeid equipment failure from ther-
mal ar overload siruin, Sce ALARMS, SATEGUARDS,
POWER DERATIONS AND SHUTDOWNS section of this
manual,

OPERATING PROCEDURES BEJ 8710

MOVING A TRAIN

1. Close the Generator Field eircuit breaker on the ¢on-
trol console.

2. Move the Reverse handle to the desired direction of
movemenl,

3. Place foot on the Safety Control foot pedal (if used)
‘and releasc the brakes completely, Several minutes
may be required Lo release the brakes, depending on
the lengih of the train.

CAdvance Lhe Throttle handle.

The Throttle handle has notches (IDLE up 1o
Noteh 8), with each successive notch represenling an
Incresse in power, or locomotive tractive eftort,

Starting « train depends on type, length, weight, grade,
dition of rail and amount of slack in the train. This
Ncomodive is designed to have casily controlled wractive
Ot build-up characteristics, with the tractive effart in
ich notch limited to definite values as the Throutle handle
‘moved from the lowest to the highest notch. The operator
ily can contral the amount of tractive elfort required to
. and accelerate a particular train. Specd can be con-
Olled as desired by reducing or ingreasing the Throttle
dle position.

OPPING A TRAIN

....?__o,_.,n the Throttle handle to IDLE, and apply the dvnamic
alr brakes according to railroad regulations, If leaving the

falor's position after the train has stopped, maove the
“EVErse handle to OFF.

'
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OPERATING PROCEDURES DPERATING FROCEDURES BEL-ETIN

REVERSING LOCOMOTIVE

TOPPING ENGINE
1. Move the Throttle handle 1o IDLE.

CAUTION: The control system of this locomotive
will delay movement from power fo dynamic braking.
If however, other locomatives in the consist do not
have this feature, to prevent equipment damage when
changing from power fo dynamic braking or from
dynamic braking to power, pause 10 seconds with the
Throttle handle at IDLE and Dynamic Brake handle
in (OFF.

CAUTION: After a focometive hay operated under
 full load for a considerable period of time, allow the
ngine(s) to run at IDLE for at least five minutes
before shutting down, Otherwise, Immediate shui-
| down after such operation conld be harmful to some
engine components requiring brief idling time.

- Open the Generalor Field circuit breaker on the cantrol

1. Bring the locomotive to a full stop. freet

2. Move the Reverse handle to the opposite diecclion, Move the Engine Control switch 1o START.

Press the Engine Stop button on the Engine Control
panel or al the Engine Starr Station.

3. Release the brakes.

4. Advance the Throttle handle.

i H: shut down all engines when in muliiple-unit (P -
lon, move the Throtile handle to the SHUTDOWN
Position on the Master Controller. The Throtle handle
must be in IDLE before atiempting to start the engine.

PASSING THROUGH WATER

13 not exceed two or three mph if there 15 water over the
rails. Do not pass through water that is over 2.5 in. ubove
the top of the rail.

p NOTE: On some older units this will not turn off the
fuel pumps. Pushing the STOP button on each unit
Will turn them off.

Secure the locomotive in accordance wilh railroad
tules and procedures.

PASSING OVER RAILROAD CROSSINGS

[} not pass over railroad crossings al full power, or Lrac-
tion motor flashover may rosult. Reduce power by moving .
the Throttle handle to Notch 3, or below, while all units are
passing aver the crossing.

FORE LEAVING LOCOMOTIVE

A Apply the handbrake, Fig. 28, and release the air
brakes aficr uneoupling from the rain.
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OPERATING PROCEDURES

NOTE: On three-axle floating bolster frucks with
low-kung brake cylinders, a "QR,” or guick-release
valve is provided which removes the air in the one

handbrake chain must trip the stem of the (R valve
and no trapped air is permitted in this brake cylinder;
otherwise, if the locomotive air pressure leaks off, the
locomotive can roll down the track unattended.

7. Leave the Throtile handle in IBLE.

3. Close Lhe windows and doors,

4. Open all switches and circuit breakers as deseribed in
Control Console Eanipment and Engine Contral Punel
sections T

EEEE must be taken Lo s2e
w not freeze. See DRAINING
TEM section, and follow rail-

uf
-
= -
o =
L
i 2
= i
i P
PASSING 2 ¢ consists of a foot-pedal
M = i-out cock, Except when
. Do not pass ove. ] omotive brakes arc ap-
tion motor flashover. ™ = ety Conirol foot pedal
the Throttle handle lo NE. m..l,n 5 Safety Control brake

passing over the Crossing.
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brake cylinder that is in the handbrake system. The L
- 2. Move the Automatic Brake Valve handle to SUP-

After a Penally brake application has occurred. normal
motive operation is restored in the following manner;

1. Move the Throttle handle to LBLE.

PRESSION,

3. Depress the Safely Control foot pedal.

4. After the applicalion pipe has built up to normal pres-

sure, move the Automatic Brake Vulve handle to
RELEASE.

- NOTE: Other forms of safety controf may be provid-

ed. See railroad rifes for specific procedures.
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DYNAMIC BRAKE OPERATION

Dynamic braking is applied to the locomaotive only,

APPLYING DYNAMIC BRAKES

Applying dynamic braking is done in the following
Mmanner:

NOTE: Dynamic brake connot be applied on a
locomotive which has any traction moetar manually or
antomatically cat out.

1. Move Throttle handle to IDLE.

2. Move the Dynamic Brake handle to SET-UP position;
pauge, then advance the handle into the BRAKING
sector as desired.

3. After the slack is bunched. manipulate the Dyvnamic
Braking handic until the desired braking cffort is ob-
tained. Observe and correcl braking effort during the
initial period of Dynamic Brake application.

CAUTION: Prolonged operation of dynamic braking
in Notch & at speeds above 61 miles per hour can
cause increased maintenance requiremenis of traction
maiors.

The amount of braking effort obtainable varies with the
posilion ol the Dynamic Braking handle for various speeds.
Maximum braking effort is obtained in the FULL BRAK-
ING position at specds of 22 to 30 mph, depending on
locommotive gearing.

When a locomotive is eguipped with extended range
dynamic braking, a scries of peak braking afforts will occur
down to about & mph. If independent air brakes arc applied
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~when dynamic braking is in eflect, only minimum dynamic
~hrake will be obtained,

MNOTE: Wheelslip warning may occur while in
dynamic braking. This indicates wheels are sliding,
Sand is applied automatically to the wheels of the stid-
ing unit. Reduce the Braking handle position until
the warning stops.

JSE OF AIR BRAKES DURING
DYNAMIC BRAKING

When necessary, the aulomatic air brake may he used in

njunction with the dynamic brake. Automatic air brakes
will apply an the rain bul not on the locomaotive. I the Au-
atic Air Brake handic is moved to the EMERGENCY
ition, the dvnamic brake is removed and brakes on the
comotive, as well as those on the train, go inlo Emerzency
licatinn,

~ The Dynamic Brake Magnet Valve (DBM) nullifies an
\utomatic uir brake application on the locomotives when
Bnumic braking is being used. This same interlock will
#5e un Automatic application on the locomatives when
Ramic brakes are set-up, and prevents reapplication of the
dtomatic brake on the locomotive after releuse of the
namic brake.,

NOTE: An oprional arrangement reapplies antomatic

”Ew& on the locomotive after the release of dynamic
rake.

i The independent air brake MUST NOT be used during
dynamic hraking, Lo avoid [lat spots on the locomotive
Wheels caused by sliding.
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DYNAMIC BRAKE DPERATION

RELEASE OF DYNAMIC BRAKING

Release dynamic braking by moving the Dynamic Braking
handle to the OFF position,

MULTIPLE-UNIT OPERATIDN GEJ-ETIO

'OPERATING AS A LEADING UNIT

To operate the locomotive as a Lead unit of a consist, first

‘make the necessary preliminary preparations for operation
‘then proceed as follows:

_Air Equipment Set-Up

15

Insert the Automatic Brake Valve handle in the
HANDLE OFF position.

2. Depress the handle of the brake-valve pilot cut-out

cock and move il Lo the IN position.

X Depress the handle of the MU2A valve and move it to
- the LEADVDEAD position or move the handle of the
dual ported cut-gut cock to the INJOPEN position.

Move the Independent Brake Valve handle to Lhe

. FULL APPLICATION position.

A, Test the air brake in accordance with railroad rules.

erating Unit - Electrical Set-Up

1. Close the Generator Field circuit breaker on the con-

trol stand, (The Control circuit breaker must be ¢losed
on the Lead unit only.}

2. Close the Dynamic Brake circuit breaker (if so

equippad).
- Close the Control circuit breaker.

Close all circuit breakers on the Engine Contral (EC)
panel,

- Move the MU Headlight Set-Up switch to the required
position.
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MULTIPLE-UNIT OPERATION

fi.
7,

Inscrt the Reverse handle into the Contraller.

Move the Reverse handle 1o the desired direction.

8. Operate the locomotive in accordance with operating

procedure.

OPERATING AS A TRAILING UNIT
Air Equipment Set-Up

L

Make a Full Service application with the Automatic
Brake Valve handle,

Move the brake valve pilot cut-out {(double-heading)

cock to the OUT position.

Move the Automatic Brake Valve handle o the
HANDLE OFF positinn and remove the handle.

Place the Independent handle in RELEASE position.

Move the MUZA valve to LEADVDEAD posilion, or
il the dual ported cut-out cock is uscd, move the
handle to the OUT/CLOSED position,

Elactrical Set-Up

L,

3

Move the Reverse handle to OFF and remove the
handle.

Open the Genetator Field, Control, Engine Run and
Dvnamic Brake circuit breakers on the contral stand.

The top row of circuil breakers on the Engine Control
(EC) panc] can be twrned OTFF for Trail operation.
Second row of breakers MUST BE ON for Trail opera-
tion. The Running Lights circuil breaker may be posi-
tioned as desired.

MULTIPLE-UNIT OPERATION GEJ-6710

4,

Place the MU Headlizht Set-Up switch in the proper
position.

CHANGING OPERATING ENDS

To change operating control from the cab of one locomo-
tive unit to the cab ol another, proceed as follows:

Vacating Unit - Air Equipment Set-Up

Make a Full Service brake-pipe reduction,

2. Allow time for all air blowing sounds to stop; then de-

3.

press the handle of the brake valve pilot cut-oul cock
and move it w the QUT position.

Place the Automatic Brake Valve handle in the
HANDLE OFF position and remove: place the Inde-
pendent Brake Valve handle in the RELEASE position.

4, Depress the handle on the MU2A valve, and move it

to TRAIL position, or the dual ported cut-out cock Lo
the QUT/CLOSED position,

 Vacating Unit - Electrical Set-Up
l;

Move the Reverse handle o OFF, and remove the
handle.

Open the Generdlor .EmE. Control, Engine Run and
Dwnamic Brake circuit breakers on the control stand.

The top row of circuit breakers on the Engine Control
(EC) panel can be turned OFF for Trail operation.
Second row of breakers MUST BE ON for Trail opera-
tion, The Running Lights citcuit breaker may be posi-
tioned as desired.
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MULTIPLE-UNIT QPERATION MULTIPLE-UNIT DPERATION BESBTI0

n the Leading unit and will usnally improve the ahility of

4, Move the MU Headlight Set-Up sw
_snaEEE e to hold the rail under bad rail conditions,

position.

itch to the required

Dum.qmi.ﬁ Unit - Air and Electrical RAKE PIPE LEAKAGE TEST
Equipment Set-Up 3
A brake-pipe leakage test can be performed in the follow-

Sct-up the air brakes and electrical squipment on the g manner:

operating unit as described in Operating As a Leading Unit
“Air Eguipment Set-Up™ and “Electrical Equipment
Sel-Llp™ sections.

“With the brake system fully charged and with the brake-
we pilot cul-oul cock in the IN position, move the Au-
atic Brake Valve handle promplly loward the SERVICE
tion until the equalizing rescrvoir pressure has been re-
¢ed 15 psi; then stop and leave the handle in this position.

TO OPERATE WITH
OTHER TYPES OF UNITS

This locomaotive is equipped with a traction motor thermal
simulator which computes traction molor lemperalures.
Thiz simulator will reduce locomative output as required to
protect the traction motors.

As soon as the brake-pipe pressure has reduced to the
el of the cqualizing reservoir pressure {continuous blow
brake-valve exhaust), depress the Brake-Valve Pilot
-0l Cock handle and move it to the OUT position, Tm-
ligtely obscrve the brake-pipe gage, and time the pres-
re drop in accordance with railroad rules.

If the unils in the locomaotive consist are geared for dif-
fering maximum speeds, do not run al speeds in excess of
thal recommended [or the unit having the lowest maxim L
permissible specd.

t the completion of the brake-pipe leakage test. move
Brake ¥alve handle [urther toward the SERVICE posi-
1, and reduce the cqualizing reservoir pressure slightly
W the brake-pipe pressure. The hrake may later be re-
ed by returning the DBrake Valve handle to the
LEASE position.

Similarly, do nol operate at low speeds long enough to
exceed the specified traction motor ratings on any ol the
unils i the locomaolive consist. A locomotive with high
horsepower per axle will develop more tractive effort at any
given speed than will units of fower horsepowear per axle and
will, therefore, tond to overload sooner at lower speeds.

DEAD HEADING
IDEAD-IN-TRAIN)

L. Place the Independent Brake Valve handle in the
BELLEASE paosition and the Automatc Brake Valve
handle in the HANDLLE OFF position.

When the leading unit is slipping excessivaly, the Power-
Limit switch {if so equippad} can be moved w NOTCH 7w
reduce the power on this unit while the Trailing units are
operating at full power, This will reduce the traclive efforl
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M z
ULTIPLE-UNIT OPERATION NOTES:

Diepress the Brake Valve Pilot Cut-Out handle and
mave to the OUT position,

Depress the handle of the MUZA valve and move 1o
the LEAD/DEAD position. On units equipped with

the oplional dual ported cut-out cocle, place the cock in
the INJOPEN position,

CAUTION: To avoid wheel flats, drain main reser-
voirs of unit 40 psi below the brake pipe pressure used
an the train to which the locomotive will be coupled,

4. Open the dead-engine cock,




