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FACE PLATE TYPE LOAD REGULATOR

GENERAL

The face plate type load regulator, Fig.1,
operates in conjunction with the engine
governor to provide an efficient system
of locomotive load control. This load
control system is designed to keep the
engine speed-fuel ratio correct so that a
predetermined horsepower will be de-
veloped for each throttle position. Bythis
means, the engine is prevented frombeing
overloaded or underloaded which results
in efficient engine and locomotive per-
formance,

It should be remembered however, that
for the load control system to function as
intended, the engine governor should have
the proper settings and adjustments which
vary with the different locomotive models.
It is therefore recommended that the
Engine Maintenance and Locomotive Ser-
vice Manuals be consulted for full in-
formation on engine governors and load
regulator operation.

MAINTENANCE

The load regulator assembly should be
inspected and cleaned at intervals outlined
in the Scheduled Maintenance Program.
Such periodic attention will ensure con-
tinued satisfactory operation of this im-
portant device. Particular attention should
be given the following items:

INSPECTION AND CLEANING

1. Remove cover from regulator assem-
bly.

7417

Contact Shoes

1. Face Plate

Rheostat Saddle
2. Collector Ring Mounting Foot
3. Button Contacts Base

= M=

4. Contact Arm Terminal Blocks

Fig. 1 — Load Regulator

2. Using low pressure air, blow away
any accumulations of dust or dirt
from rheostat assemblies. Cleanli-
ness is particularly important in the
areas between the contact buttons
since dirt or grease in such locations
may leadto carbontracking or burning.

3. If necessary, contact buttons and the
collector ring surface may be cleaned
using a flexible abrasive. See Main-
tenance Data for part number.

N

Renew copper-graphite button contact
shoe and silver faced collector ring

*NOTE: Information contained herein is applicable to equipment being produced as of

the date of publication.
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M.I. 4511

contact shoe when worn. See Main-~
tenance Data for wear allowance.

5. Check to see that contact arm and
shoe assembly is in firm contact with
the collector ring and button contacts.
Contact pressure is fixed by spring
compression that is not adjustable,
Should improper contact be found or
if the spring is suspected of being
weak, remove spring and check
against tolerances in Maintenance
Data.

NOTE: No attempt should be made toman-
ually turn the vane shaft or con-
tact arm assemblies on either
rheostat due to the possibility of
shearing the drive keys from the
drive block. To cause rotation of
the vane motor and contact arms,
manually raise and lower the load
control pilot valve in the governor
with the engine running at idle.
This causes engine oil pressure
to actuate the load regulator as
would oceur in normal operation,

6. Using method outlined in preceding
note, check contact arm movement
through the full 270° of arm travel,
For proper contact, the radial runout
between shee and contacts should not
exceed 1/8",

7. Check all wiring connections to ter-
minals for proper tightness.

8. Observe for oil leakage and check
tightness of Iube oil piping connections
to vane motor.

9, Check the ceramic (vitrohm) face plate
rheostat assemblies for burning or
cracks.

REPLACING RHEOSTAT PLATES

The rheostat plates may be removed by
referring to Fig, 2 and following the
procedure listed below.

1, Remove the cover from the regulator
assembly.
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External Leads
Jumpers
Terminal Block

. Rheostat

Contact Arm Assembly
Stop

Special Keyed Washer
Nut '
Keyed Washer

. Drive Arm

. Spring

. Insulating Block
. Thrust Washer

14
15

i6.

17

18.

19

20.

21
22
23
24
25

oz
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. Collector Ring
. Contact Shoe
Assembly
Foot

. Saddle

Drive Arm

. Shaft Assembly
Pin

. Short Coupling
. Cross Coupling
. Set Screw

. Screw

. Rheostat

Fig. 2 — Rheostat Assembly



2. Disconnect leads (1) and jumpers (2)
from the rheostat terminals (3).

. Loosen and remove the cap screws
holding rheostat assembly to base.

(]

1, Remove the rheostat assembly from
the vane motor and base.

5. Remove the screws (24) holding the
feet (16) and saddles (17) to the rheo-
stat plates. Separate rheostats (4)

and (28).

. Pemove the shaft (19) and cross cou-
assembly (22) from the rheostat

removing nut (8). Removing
this nut will also release items: (7)
zeved washer, (18) drive arm, and
(3) contact arm assembly.

ino

<) bhv

. Remove the cross coupling from the
shaft by loosening set screw (23) and
iriving out locking pin (20).

=. Remove the shaft and couplingassem-
hlv from rheostat (25) in the same

Z o reassemble rheostat make certainthat
-1 parts reused are in good condition and
r=assemble parts in the reverse order of
i1sassembly.

“hen placing the rheostat platestogether,
=lign contact arm withthe coupling making
~ertain the drive arm (18) is parallel to
the contact arm and pointing tothe contact
e on the bottom contacts.

NOTE: When replacing rheostats together,
tighten set screw in coupling but
do not insert pin,

Instzll saddle (17) and mounting feet (16),
tizhtening the screws securely. Rotate the
contact arm assemblies by turning cou-
pling to check the full 270° travel. Always
use coupling when turning the contact arm.
Do not apply turning pressure to the con-
tact arm assemblies. Tighten coupling
ears, if necessary, with pliers to reduce

lost motion in coupling, see Fig. 3.

M.I.

Tighten coupling
ears after assembly
with channel pliers
to reduce lost motion

Shaft Assembly E==sa

ES

Coupling Assembly ——==2

Use old coupling

Fig. 3 — Shaft And Coupling

Loosen coupling set screw. Line up both
contact arms on the first low resistance
step of each rheostat (contact buttons 15,
16, 17, and 18), counterclockwise starting
at top button. Tighten coupling set screw.
Rotate coupling by hand to check for
balanced travel of both face plate contact
arms. The lost motion between the two
rheostat arms and button displacement
between the two plates should not be more
than one step out of alignment from con-
tact number 15 to contact number 45 (high
current), not more than two steps out of
alignment from contact number 45 to
contact number 75 and not more thanthree
steps out of alignment from contact num-
ber 75 to contact number 102 (minimum
current).

With a 1/8" drill, drill through coupling
and shaft, Fig. 4. It will be necessary to
mount the 1/8" drill in an enlarged shank
about 8'" long to drill coupling and shaft,

Support shaft and coupling on a block and
drive rolled pin in hole drilled. The pin
should be driven flush with the surface of
the coupling.

Connect external leads and jumper cables
as shown in Fig, 5.
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Fig, 4 — Drilling Hub And Shaft

BFP

BFX

BFL
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Connect BFP, BFX and BFL leads to
terminals of inner rheostat plate

14597

Fig. 5 — Lead And Jumper Connections

COUPLING OF FIELD RHEOSTAT
TO VANE MOTOR

Proper meshing of field rheostat coupling
to vane motor coupling is essential in
timing the contact arms so that the maxi-
mum and minimum field positions are

approximately equidistant from the ter-
minal blocks. Improper meshing may
shear the drive block due to overtravel
of the brush arm contacting the stop on
the back of the face plate.

The regulator is in maximum field when
the contact arm is contacting the number
15 contact button and in minimum field
when in contact with the 102 button, see
Fig. 6.

12 Ohms Minimum

No. 15
Contact Button

No 102
Contact Button

14538

Fig. 6 — Contact Arm Positions

The travel of both arms should be such
that at the minimum field position there
will be 12 ohms resistance and not greater
than 14.5 ohms with both rheostats in
parallel,

When assembling the coupling adapter to
the rheostat shaft, Fig, 7, place the con-
tact arm on number 14 contact button and
position the coupling so the key in the
coupling shaft will be pointing down. With
the coupling adapter assembled in this
position, the full 270° travel of the brush
arm will be maintained.

The coupling assembly should always be
kept as an assembly, replacing the rub-
ber spider when worn,

Assemble rheostat assembly to vane motor
and base making certain insulating ma-
terial is in place at mounting points,

-4 -
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1. Coupling Adjustment
2. Spider
3. Coupling Adapter

Fig. 7 — Coupling Adjustment
FINAL INSPECTION

After the rheostat plates have been as-
sembled and coupled to the vane motor,
the load regulator should be given a final
inspection as follows:

1. Connect lube oil piping between gov-
ernor and load regulator.

2. Check for proper rotation of vane
motor and contact arms by starting
engine and manually raising and low-
ering the governor load control pilot
valve, This allows engine 0il pressure
to actuate the load regulator as would
occur in normal operation,

3. Check lube oil piping connections for
leakage.

4, Check to see that contact shoes are
in firm contact with collector ringand
button contacts, This may be done
while performing Step 2 above,

9. Check all wiring connections to ter-
minals for tightness.

6. Using a megohmmeter, make an elec~
trical check of rheostat assembly in-
sulators to ground, A reading of one
(1) megohm or better is satisfactory.

M.I. 43511

7.1f preceding check is satisfactory,
apply a high potential check of 800
volts EMS, 60 cycles for 10 seconds,
from jumper wire to rheostat case,

LOAD REGULATOR TIMING

The rate at which the load regulator or
contact arm moves when oil flows intothe
vane motor is very important from the
standpoint of load control stability. The
load regulator pilot valve is built into the
electro-hydraulic and electro-pneumatic
governors and it operates within a special
ported bushing, The number, size and
location of ports in such bushings auto-
matically controls the rate of oil flow to
or from the load regulator and proper
timing is assured,

Several types of bushings are used de-
pending on locomotive application. Some
have four ports and others five ports.
Whenever a governor is changed or the
load regulator pilot valve and bushing is
replaced, care should be exercised to
make sure the replacements are identical
to those removed, For identification of
proper components to be used on various
locomotives, consult the EMD Locomotive
Replacement Parts Catalog,

SETTING OF ORS AND LOAD
CONTROL PILOT VALVE

Refer to the Engine Maintenance Manual
for complete information on the settings
and adjustments of the ORS, the engine
injector rack linkage and the governor
load control pilot valve. These items are
all concerned with locomotive power and
load control thus should be given careful
attention,

FLUSHING LOAD REGULATOR

Flushing of load regulators as a routine
maintenance practice is unnecessary.
They are equipped with ball check valves
which allow a constant circulation of oil
through the vane motor when the vane is

-5-
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in either extreme of its travel. The load
regulator is fhus being flushed during
normal operation and will be kept clean
in this manmner. Any air trapped in the
vane motor or piping will similarly be
purged as soon as the engine is started
and oil circulation begins.

Whenever it becomes necessary to remove
the wvane motor cover for inspection of
interior components, the motor should
first be drained. This is easily done by
removing the 1/4" pipe plug, Fig. 8, from
the drain hole at the bottom center of the
vane motor. When replacing the vane
motor cover a new cover gasket shouldbe
installed as shown in Fig. 8.

VANE MOTOR DISASSEMSBLY

Disconnect lube oil piping. Remove drain
plug to drain oil from vane motor. Remove
vane motor assembly from unit and place

J

~
-t

T

—— ==

43 -

—
inl
Ill
|
1
1
|
|
1

)

14558¢

N ——
N\

on workbench for convenience of further
disassembly.

Check vane motor shaft end play. It should
be not less than 002" or more than.005",
Remove the six 3/8" hex head bolts from
vane motor cover. Remove cover and
gasket. Discard gasket as new one should
be applied at reassembly. Remove vane,
compression spring and shaft, Handle
parts carefully as they are manufactured
to close tolerances to minimize oil leak-
age. Remove plugs and ball check valves.

After disassembly, all parts of the vane
motor should be thoroughly cleaned and
inspected. Parts showing excessive wear
or damage should be replaced.

The vane motor may be assembled by re-
verging the procedure outlined above for
disassembly. After assembly, the vane
motor should be installed and completely
checked for proper performance.

1. Vane Motor Housing
2, Vane Motor Segment
3. Vane Motor Housing Cover
4, Vane Shaft
5. Vane
6. Compression Spring
7. Needle Bearing
8. Oil Seal
9, Gasket

10, Pipe Plug — 1/4"

11. Governor Connections

Fig, 8 — Vane Motor Assembly
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SERVICE DEPARTMENT MAINTENANCE DATA

Resistance . ...0c004.. e s e a e e e e e e e

Wear Allowance
Button Contact Shoe. .. .. .
Collector Ring Contact Shoe
New Contact Shoes . s . o v v s v s
Spring Specifications
Free Length. . c v e v 0 v e v
Inside Diameter ........
Outside Diameter .......

Total Coils. . . . v oo v v v e

.

Active Coils. . ... ... e s s e s aes e e oo

Pressure When Compressed to 11/32" , .,

Working Height, ....... sa e s e
Solid Height . . . ........ .
Flexible Abrasive Stone. . « v v ¢ v e o e e s 00 o s

Max. 26 ohms per plate in a 270° travel

3/32"
1/16"

1/4" x 500" % 1,093"

1" Min, - 1-3/16" Max,
57/64" Min,

1-7/64" Max.

. 4

12 1bs, Max, - 10 lhs, Min.
7/16"
Not Over 17/64"

8149435
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