LOCOMOTIVECONTROLLER - MINIMECHANICAL
ROLLERSWITCHTYPE

- -

Fig. 1 - Manual Dynamic Braking Type Controller

DESCRIPTION

Two basic models of controllers are used. The two con-
The roller switch type of controller, Figures 1 and 2,is a trollers differ only in the dynamic brake control mecha-
compact machanism designed to energize the locomo- nism, interlock mechanism, and the location, number,
tive electrical control circuits through cam actuated roller and type of roller swilches used to provide the desired
switches. control,
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Fig. 2 - Non Dynamic Braking (Blended Brake) Type Controller

Locomotives with manual controlled DB (dynamic
brake), Fig. 1, use the DB type controller, locomotives
without DB and those equipped with Blended Brake (air
and dynamic)use the Non DB type controller, Fig. 2.

The controller assemblies are designed for use in the
console type control stand, figs. 3 and 4, and are fas-
tened to the control stand top surface by four bolts pass-
ingthrough the mounting flange of the controller.

Abezel assembly containing two sliding seals to prevent
the entry of foreign materialinto the controller assembly
completes the installation. The bezel also contains the
display(s) andlight.

In the case of the dynamic brake type controllers, the
bezel also contains the "gate" which prevents the
operator from moving the throttle/dynamic brake handle
directly from the Power section of the quadrant through
IDLEtothe DYNAMIC BRAKING section, fig. 6.

The bezel assembly for the non-dynamic brake type
controller, fig. 5, has a throttle quadrant that extends
fromtheidle position to position"8" only.

The mini-mechanical controller uses only two handles
whether of the DB design or non DB design. The

Dynamic Brake Handle in the DB version has been
replaced by a combined DB/Throttle handle and this is
used to control both the power as well as the braking
functions of the locomotives. The following is a brief de-
scription of each handle and its associated mechanism.

THROTTLE HANDLE (nondynamic brake
orblended brake type controller) Fig. 5

The throttle handle which is located on the right hand
side of the controller, has (9) detented or "notched" posi-
tions which are placed along a longitudinal arc of about
60 degrees. The throttle handle controls, through shafts
and gears, a camdrum and roller switches. The notched
idle position is in a position furthest removed from the
operator, full throttle (#8 position) is located closest to
him.

Each of the positions is shown in the illuminated indica-
torwindow to the right of the throttle handle, Fig. 5.

THROTTLE/DB HANDLE (dynamic
brake type controller) Fig. 6

The combined throttle/DB handle is located on the right
hand side of the controller and operates, through gears
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and shatfts, a cam drum and roller switches as it moves
along a total longitudinal arc of 116 degrees. The 116-
degree arc is interrupted inits central area by a gate. A
distinct movement of the handle to the rightis requiredto
overcome alight spring pressure andto enterthe gate.

Entering the gate only, without forward handle move-
ment does not affect locomotive control logicin any way.
Handle movement forward, within the confines of the
gate will reach a detented position marked SET-UP and
causethe dynamicbrake systemtobe setup.

Continued movement forward after exiting the gate area
by moving the handle to the left will control DB retarda-
tion from position 1 through 8, by rotating an infinitely
variable rheostat on the bottom of the controller. These
positions, 1 through 8, are not detented.

R 1.57mm 3 PLCS

(0.0627

C-4327

NOTE

When handle is located in the dynamic brake arc
sector, pushing the handle forward or away from
the operatorwill increase dynamic braking.

When handle is located in the throttle arc sector,
pulling the handle backwards or toward the
operatorwill increase locomotive power.

Each of the positionsis showninthe illuminatedin-
dicatorwindowtothe rightofthe handle.

DIRECTIONAL HANDLE, Fig.7

The directional handle is located on the left side of both
DB and Non DB controller and controls the direction in
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Fig. 7 - Reverser Handle A.A.R. Specifications
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which the locomotive moves. The handle hasthree posi-
tions: forward of center, center position, and aft of cen-
ter. The locomotive willmove inthe directioninwhich the
handle is positioned. With the handle in the center posi-
tion, no tractive effort will be developed if the throttle is
opened. The directional handle should be moved only
whenthe locomotive is notin motion.

The directional handle on a locomotive controller also
functions as a key to lock the mechanism when the
handie is removed andto unlock it whenthe handleisin-
serted. The directional handle can be removed from the
controller only when the handle is in the center position,
thethrottleisin IDLE, and the dynamic brakeisin OFF.

WARNING

ALTERATION OF A DIRECTIONAL HANDLE TO
MAKE THE HANDLE EASIER TO INSERT OR
REMOVE IS A HIGHLY DANGERQOUS PRAC-
TICE. SUCH ALTERATION CAN AFFECT THE
ABILITY OF THE HANDLE TO ENGAGE
THE LOCKING MECHANISM OF THE CON-
TROLLER.

For proper and safe operation, the directional handle
must conform to specifications. Fig. 7 shows the correct
dimensions of the directional handle as specific by the
Association of American Railroads. Handles conforming
to these specifications, even though well worn through
many years of normal service, continue to function

properly.

NOTE

The design of the directional handle and controller
is such that lubrication of the slot into which the
handle is inserted is not necessary. Lubricant in
this area can collect dust and dirt and cause the
controllerto malfunction.

INTERLOCK MECHANISM

The interlock mechanism is located in the upper portion
of the controller. This interlock inhibits the movement of
an operating handle unless the other handle is in a posi-
tionwhere the subject handle can be safely operated.

The throttle/dynamic brake handle and directional
handle carrier cam plates also have notches cut into
their outer edges which contact spring loaded detent
rollersto holdthe carrier and shaftsintheir selected posi-
tions. A moderate push or pull on the handles over-
comes the detent pressure allowing movement to the
next notch. Interlocking of the dynamic brake/throttle
handle and directional handle is provided in
OPERATION section.

THROTTLECAMDRUM

The cam drum is made of aluminum. Care should be
takento avoiddamage to the camdrumsurface.

The contours onthe face of the drum are arranged to ac-
tuate the proper roller switches as dictated by the move-
ment of the throttle/DB handle. When the lobes of a cam
are in contact with the roller switch, the switch plungeris
fully depressed. When the cam depressions are in
alignment with the switch, the switch roller dropsinto the
depression and the switch plunger moves to the free po-
sition (switch contacts transfer). No switch contact ad-
justmentis necessary orprovided.

CONTROLLERHOUSING

The controller housing is a box shaped structure of alu-
minum. The housing and the center partition plate con-
tain bushings for the throttle and dynamic brake handle
shafts and for the interlock mechanism. The roller
switches are mounted in the bottom of the housing at lo-

Fig. 8 - Dynamic Brake Rheostat With Wiring Harness

cations which enable properinterface withthe camdrum
and at the side of the housing to interface with the re-
versecam.

SWITCHES

Each roller switch consists of a two piece housing which
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Fig. 9 - Dynamic Brake Rheostat Configuration

encloses either one or two sets of contacts. A snap
action mechanism provides positive making and break-
ing of switch contacts.

DYNAMIC BRAKE RHEOSTAT

(used onmanual dynamicbrake type controllers only)

A plate type rheostat is mounted on the bottom of the
controller housing. The rheostat brush armis attachedto
the cam drum shaft through sector gears and rotates
through an angle of 90 degrees, Fig. 8.

Therheostat, Fig. 9, has 21 individual steps consisting of
35 contact bars. The first step consists of eight contact
bars shorted together and the last step consists of eight
contact bars shorted together. Steps four through eight-
een contain an internal resistance of 308 + 10% ohms.
The remaining steps contain no internal resistance but
are connectedto externally mounted resistors.

Faston terminals are located on the base plate, and ter-
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minal identification is shown onthe side of the plate. The
brush is made of silver graphite and must make contact
with each bar. With brush removed, brush drive pin
should touch all contact segments to ensure that
adequate wiper arm tension exists.

OPERATION

Due to mechanization differences between dynamic
and non-dynamic controllers, two separate lists of
handle operationandinterlocking are provided.

MANUALDYNAMIC BRAKE
CONTROLLERS, Referto Table Fig. 24A

1. Directional handle removed.
a. Throttle/DB handle lockedin"IDLE".

2. Directional handleinstalled and centered.
a. Throttle/dynamic brake handle can be moved to
any position, in the power or "THROTTLE" range
only.

b. "DYNAMIC BRAKE" section of quadrant not ac-
cessible.

3. Directional handle installed and in either "FOR-
WARD"or"REVERSE".

a. The throttle/dynamic brake handle can be moved
to any position on the 116° quadrant. The design
of the controller is such, however, that only
"“THROTTLE" or "DYNAMIC BRAKE" can be en-
gagedatonetime.

b. Throttle/dynamic brake handle in "DYNAMIC
BRAKE" section, reverser handlesis lockedin ei-
therforward orreverse.

¢. Throttle/dynamic brake handle in "THROTTLE"
sector, reverser handle is locked.in either "FOR-
WARD"or"REVERSE".

d. Throttle/dynamicbrake handle in IDLE position.
i) Directional handle can be moved to forward or
reverse.
ii) Directional handle can be removed, locking
throttle/DB handlein IDLE.

NON-DYNAMIC OR BLENDED BRAKE
CONTROLLERS, Referto Table Fig.21A

1. Directional handle removed.
- Throttle lockedin"IDLE".

2. Directional handle installed and in either "FOR-
- WARD","CENTER"or"REVERSE".
- Throttle canbe movedto any position.
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3. Throttle in"IDLE".
- Directional handle canbe movedto any position.

4. Throtileinany positionfrom110 8.
- Directional handle locked in either "FORWARD,"
"CENTER"or"REVERSE".

MAINTENANCE

Under extremely dusty or humid conditions, occasional
inspection is advisable to determine if all components
are functioning properly and efficiently. If sluggishness,
tightness, oragritty feelingis experienced, the controller
should be cleaned with a petroleum solvent and blown
with dry air, and lubricated. After assembly, the control-
ler should be thoroughly checked to qualify it for service.
This work would be more conveniently performed on a
bench. The removal of the controller consists of remov-
ing the handle(s), bezel, four screws and disconnecting
the quick disconnect plug.

INDICATOR LAMP, Fig.12

To replace a burned out indicator lamp, remove the
handles and bezel only. See Service Data for lamp part
number.

SWITCHES

The switches are mounted on the side of the controller
housing and are made accessible by removing the con-
troller. See Service Dataforspecifications on switches.

DYNAMIC BRAKE RHEOSTAT
(Manual D.B. Controller Only) Fig.8

Dynamic brake rheostat should be inspected, cleaned,
and serviced at intervals stated in the applicable Sched-
uledMaintenance Program.

INSPECTION AND CLEANING

1. Remove controllerfrom console and place onits side
onasuitable bench.

2. Blowrheostat cleanwith dry air.

3. Inspect contact brush for chips or excessive wear
and replace if brush height is less than 5.5 mm
(7/32").

REMOVAL OF RHEOSTAT, Fig. 10

1. With controller on a bench, remove wiring from the
rheostatassembly.

2. Remove the two 5/16-18 hex cap screws, nuts and
washers (64, 65 & 66) that attach rheostat assembly

(59) to bottom of controller. Rheostat is now free to
be lifted off.

3. Remove two Allan socket head cap screws (61) that
attach rheostat sector gearto rheostat adapter.

INSTALLATION OF RHEOSTAT, Fig.10

1. Install (sector) gear on rheostat adapter using two
socket head cap screws (61). The (sector) gear (60)
orientation relative to the rheostat brush armis criti-
calandthe following must be observed:

2. With rheostat assembly held vertical fig. 10, and the
wiper arm on bar #1, place the flat side of the sector
gearontherheostatadapter.

3. Locate the "blank" section of the (sector) gear (60) so
itis located betweenthe 10:00 and 1:00 o'clock posi-
tion while facing the brush arm, then install two
socket head screws (51) andtighten.

4. Insert detent spring (68) and ball (69) into detent as-
sembly (67) and holdin place temporarily.

5. Place rheostat assembly in position on bottom of
controller housing and fasten into place with two
5/16-18 hex cap screws, nuts and washers (64, 65 &
66), release detent and check forfree movement and
lockingintodetent notch.

NOTE

With rheostat installed properly, throttle/DB
handle in SET-UP, rheostat (sector) gear detentin
the appropriate detent notch and brush arm on #1
bar, sectorgears (items 57 & 60) should be just out
ofengagement.

6. Move throttle/DB handle to BRAKE RANGE; (sector)
gears (57 & 60) should now have initialtooth contact.

7. Move throttle/DB handle through DB range, (sector)
gears should now be fully engaged and rheostat
should rotate through its entire range (any of the first
eightbarsin OFF position and any of the last six bars
inthe FULL 8 position, fig. 9).

8. Move throttle/DB handle into IDLE position, rheostat
sector gear should- disengage and detent should
"trap"rheostatinpositionatornearbar#1.

CAUTION

PERFORM CONTINUITY TEST FROM RHEO-
STAT TERMINALS TO HARNESS PLUG BE-
FOREINSTALLINGINTOLOCOMOTIVE.
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65 66
NO. DESCRIPTION
2 BEARING 64 SCREW CAP - 5/16" - 18 x 7/8"
57 GEAR (SECTOR) - CAM SHAFT 65 WASHER FLAT - 5/16"
58 SPRING PIN - 4.8mm DIA. x 34.9mm LG. (3/16" x 1 3/8) 66 NUT - 5/16" - 18
59 RHEOSTAT ASSEMBLY 67 PLUNGER (DETENT)
60 GEAR (SECTOR) - RHEQOSTAT SHAFT 68 SPRING
61 SCREW SOCKET HEAD CAP - No. § - 32 x 3/8" 69 BALL
62 SHAFT RHEOSTAT 70 SCREW SOCKET HEAD CAP - NO. 8 - 32 x 5/8"

Fig. 10 - Dynamic Brake Rheostat Application

INSPECTION AND CLEANING OF
CAM, GEARS, AND SHAFTS,
BUSHINGS, SPRINGS, INTERLOCK-
ING ANDDETENT MECHANISMS

Blow out any foreign material with dry air, check for bind-
ing and/or excessive looseness. Replace worn parts
that affect the smooth and efficient operation of the con-
troller mechanism. By ensuring that the proper switches
are activated, rheostat positions are reached at the ap-
propriate throttle and DB handle positions and that
proper interlocking is achieved, qualifies the essential
operationalfunctions of an efficient controller.

Use "Lubriplate” or equivalent on allgears and bushings,
the throttle detent mechanism, slide assembly and "V"
groove inthe reverser-gear assembly (use the appropri-
ate parts list for properidentification of these items).

CONTROLLER REMOVAL (0B and
non DBtype)

1. Remove #3 - 48 set screw fromthrottle orthrottle/DB
knob.

2. Unscrew throttle orthrottle/DB knob from shatft.

3. Remove four bezel assembly hold down screws and
remove bezel assembly. Reverser and throttle
handle seals can become dislodged from bezel as-
sembly, and care should be taken to ensure seals
are oriented correctly whenreinserted.

4. Controller flange hold down screws are now acces-
sible and must be removed before the controller can
be lifted clear of the console.

5. Lift controller assembly carefully until cable quick
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READOUT DRUM SCRIBE LOCATION

SCRIBE CONTOUR LINE ON
PARTITION PLATE (36)

CONTROLLER HOUSING BODY
PARTITION PLATE

UPPER SHAFT(SECTOR)GEAR
READOUT DRUM

Fig. 11 - Scribe Line marking - Prior to Disassembly

disconnectis accessible. Disconnect plug and cable
assembly. Controller can now be removed com-
pletely. Place onbench or suitable work area.

CURATE INDEXING OF UPPER SHAFT (SEC-
TOR) GEAR (39) LOWER SHAFT DETENT AS-
SEMBLY (9), LOWER SHAFT GEAR (11) AND
UPPER SHAFT GEAR (42).

PRIOR TO TEARDOWN, TO FACILITATE EASY
REASSEMBLY, WITH DIRECTIONAL HANDLE
IN CENTER POSITION AND THROTTLE/DB
HANDLE IN IDLE POSITION, SCRIBE OUTLINE
OF UPPER SHAFT (SECTOR) GEAR (39) ON
PARTITION (36) AND MARK WITH PENCIL, THE
READOUT DRUM (40) IN LINE WITH THE EDGE
OF THE CONTROLLER BODY (1). REFER TO
FIG. 11.

DISASSEMBLY (DB type controllers), fig. 12 and
13. For non DB controllers, see page (14) and refer to
figs.12and19

This procedure describes the complete disassembly of
the manual dynamic brake type controller. If controller
needs cnly partial disassembly, use only the steps re-
quiredto complete that portion of disassembly.

CAUTION

PROPER DISPLAY OF THROTTLE HANDLE 1. Ref. Fig. 13. Identify wiring, if not already marked,

(OR THROTTLE/DB HANDLE) POSITION ON
THE READOUT DRUM IS DEPENDENT ON AC-

and remove wiring from roller switches. Remove
roller switches (76, 77 & 78) and identify location. To
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51  SCREW-#8-32
Fig. 12 - Controller Indicator Lamp
(D.B. and Non D.B. Types)

avoid possible damage to the indicator bulb and
socket, remove #8-32 screw (51) and tape back the
socket clamp (50),socket (52) and bulb (53) assem-
bly against the side of the controllerbody (1). Referto
fig.12.

2. Remove slide assembly (37) by removing the set
screw (89) from the top of the partition assembly,
Fig.13.

3. Remove the Throttle/DB handle retaining rings (49),
pivotpin (47), and handle assembly (46).

4. Rotate throttle/DB shaft sufficiently to line up spring
pin (12) of the upper shaft (sector) gear (39) and
carefully drive out pin. Using snap ring pliers, release
tension from retaining ring (86). Remove throttle/DB
shaft (45) and (sector) gear (39) by sliding shaft
through the readout drum (item 40) and out of the
end bearing. Carefully retrieve all parts such as
shims (79) and avoid damage to readout drum (40)
asitclearsthe shaft.

5. Line up and drive out spring pin (18) from reverser
gearassembly (30) and remove forward and reverse
switch cam (35) and upper shaft assembly (29) as a
unit.

14
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6. Remove four partition plate screws (38) and partition
plate assembly (36).

7. The reverser lock (31) and reverser gear (30) sub-
assembly cannot be withdrawn from the controller
untilthe lower shaft (8) is first removed.

8. Line up and drive out spring pins, (10 & 12) from the
lower shaft gear (121) and lower shaft detent assem-
bly (9).

9. Remove three lower shaft end bearing screws (27)
and bearing (13) from controller housing.

10. Slide lower shaft (8) and reverser detent assembly
(9) towards side of controller housing from which
bearing has been removed until shaft clears oppo-
site end bearing (2). Remove shaft and detent as-
sembly from controllerbody (1).

11. Remove spring pin (18) frombevelgear(17), and two
roll spring (22) from switchcam(16).

NOTE

Ref. fig. 14. Thrust bearings (20) and thrust wash-
ers (19) located at the top and bottom of the cam,
along with shims (21) (82) (84) located at the bot-
tom, will be released upon the removal of the shaft
(15) from the controller assembly. To ensure cor-
rect reassembly, identify the quantity and location
of these parts. The shims are required to establish
the proper bevel gear backlach (Refer to Service
Datasectionforbacklashtolerance).

12. Remove bevel gear (17) shaft (15) and cam (16)
fromcontrollerbody (1).

REVERSER LOCK AND DETENT

ASSEMBLIES (DB and non DB type control-
lers) Figs.15,16and 17

Ref. fig. 15. To disassemble the reverser gear (30) and
lock (31) sub-assembly once removed from the control-
ler,proceed asfollows.

1. Remove retainingrings (33), two per swivelpin (32).
2. Remove two swivel pins (32).

3. Unhook both springs (34).
4

. To remove reverser detent arm assembly (23) and
detent spring (28) from controller body, remove re-
taining RING (25) and thrust washer (24) and un-
hook spring at spring retainer (26). Refertofig. 16.

To reassemble the reverser lock and detent armassem-
bly, reverse the above procedure.
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29—

NO. DESCRIPTION
1 || CONTROLLER HOUSING BODY
2 || BEARING
8 || LOWER SHAFT
9 || LOWER SHAFT DETENT
ASSEMBLY
10 || SPRING PIN - 3.2mm DIA. x 25.4mm LG.
(1/8"x 1)
11 || LOWER SHAFT GEAR
12 || SPRING PIN - 4.8mm DIA. x 22.2mm LG.
N (3/16" x 7/8")
1 13 13| BEARING
J[| 15 || CAM SHAFT
ol 16 || SWITCH CAM
17 || BEVEL GEAR
18 || SPRING PIN - 4.8mm DIA. x 25.4mm LG.
(316" x 1%
19 || THRUST WASHER
20 || ROLLER THRUST BEARING
21 || SHIM - 0.18mm (0.007") THICK
22 || SPRING PIN - 4.8mm DIA. x 38mm LG.
(316" x 1 1/27)
27 || SCREW - NO. 8- 32 x 1/2"
! 29 || UPPER SHAFT ASSEMBLY
99 |l i@l 30 || REVERSER GEAR ASSEMBLY
TS RS 31 || REVERSER LOCK ASSEMBLY *
= 35 || CAM - FORWARD AND REVERSE
99 It 1Bl 36 || PARTITION PLATE ASSEMBLY
: 37 || SLIDE ASSEMBLY
= 38 || SCREW - PARTITION 1/4" - 20 x 3/4°
99 I 1Bt e 39 || UPPER SHAFT (SECTOR) GEAR
Ly 40 || READOUT DRUM
It | Ele 42 || UPPER SHAFT GEAR
HBAE ; i — _Iq 45 || THROTTLE/DB SHAFT
= 46 || THROTTLE/DB HANDLE ASSEMBLY
59 I[ 5 :L J 47 || HANDLE PIVOT PIN
] T 49 || RETAINING RING
: 76 || SWITCH
99 |} Bl 22 | 77 || swiTcH
; l e [ 78 gmncu
e 79 M - 0.51mm (0.020") THICK
99 || 1Bl _ 5 | N 83 || SHIM - 0.08mm (0.003") THICK
i ] - [ 0183 84 || SHIM - 0.13mm (0.005) THICK
_E-..-.:fj 17| 86 || RETAINING RING
ey 20 89 | | SET SCREW NO. 8 - 32 x 3/8"
"i.‘:‘ %fﬁ}\: e \E } ":“*—- 1
74 [ELI
= 19 o _(l). '/// \._\ 20
ANV ///;' .k‘/z/,, vl 2
=5

Fig. 13 - Dynamic Braking Controller - Section

12
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NO. DESCRIPTION

2 BEARING - (CONTROLLER BODY)

15 CAM SHAFT

16 CAM

17 BEVEL GEAR

18 SPRING PIN - 4.8mm DIA. x 25.4mm LG (3/16" x 1)
19 THRUST WASHER

20 ROLLER THRUST BEARING

21 SHIM - 0.18mm (0.007%) THICK

22 SPRING PIN - 4.8mm DIA x 38mm LG. (3/16" x 1.5%)

SHIM - 0.08mm (0.003") THICK
SHIM - 0.13mm (0.005") THICK

Fig. 14 - Switch Cam and Shaft Bearing

and Shims Application

13

C-4327

30 REVERSER GEAR ASSEMBLY
N REVERSER LOCK ASSEMBLY
32 SWIVEL PIN

33 RETAINER RING

34 SPRING

Fig. 15 - Reverser Gear and Lock Assembly
(D.B. and Non D.B. Types)

THROTTLEHANDLE (OR
THROTTLE/DBHANDLE) DE-

TENTPLUNGERASSEMBLY
(DB and non DB type controllers) Figs. 17

and18

Ref. fig. 18. As with the reverser detent mechanism, the
throttle or throttle/DB handle detent system also con-
sists of two sections, lower shaft detent assembly item
(9) and detent plunger assembly (5, 6 & 7). The detent
plunger assembly may be removed at any time without
the removal of the lower shaft detent assembly as fol-
lows:

1. Remove the two #10 - 24 Pan Head screws (44),
attaching the plunger housing (5), to the controller
body (1).

2. Apply pressure to plunger assembly (7), to release
rollerfromlower shaft detent assembly (item 6).

3. Slide detent plunger assembly sideways and care-
fully release plunger assembly spring pressure, then
remove plunger, spring and housing from the con-
troller, as aunit.
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REVERSER GEAR AND
LOCK SUB-ASSEMBLY

%{SEE FIG 15)

26

/
CONTROLLER HOUSING BODY
s

\‘\
24 \

Ly

23 DETENT ARM ASSEMBLY
24 THRUST WASHER

25 RETAINER RING

26 SPRING RETAINER

FLAT HEAD SCREW #8 - 32 x 1/2°
SPRING

Fig. 16 - Reverser Detent Arm Removal
(D.B. and Non D.B. Types)

NOTE

In the event that the throttle/DB handle detent as-
sembly (9) has already been removed from the
controller assembly, the plunger assembly (7) and
spring (6) can be readily removed without remov-
ingthe plungerhousing.

Reassembly of the detent plunger and housing assem-
bly can be performed by following the above procedure
inreverse.

14

CONTROLLER REASSEMBLY (o8B

and non DBtype controllers)

1. Follow disassembly procedure inreverse.

. Shimthe camshaft by inserting the proper number of
thrust washers between the cam assembly and the
bottom thrust bearing (Refer to Service Data Sec-
tion) to obtain .03 mmto .10 mm(.001 to .004") back-
lash betweenthe cam and lower shaftbevelgears.

. Where dissimilar metals are permanently as-
sembled as inthe case of switch cam (16) and switch
camshaft (15), for instance, use a sealant to create
an effective interface between the contact surfaces,
inhibiting galvanic cell action.

. Readout drum to indicator window alignment may
require fine adjusment if new parts have been in-
stalled; refer to Service Data Section for proper pro-
cedure.

. a) Proper display of throttle handle (or throttie/DB
handle) position on the readout drum is depend-
ent on accurate indexing of upper shaft (sector)
gear (39) lower shaft detent assembly (9), lower
shaftgear(11) anduppershaft gear (42).

b) Prior to teardown, to facilitate easy reassembly,
with directional handle in center position and
throttle/DB handleinidle position, scribe outline of
upper shaft (sector) gear (39) onpartition (36) and
mark, with pencil, the readout drum (40) in line
with the edge of the controller body (1). Refer to
Fig.11.

c) On reassembly, line up scribe marks to ensure
proper handle/indicator drumalignment.

. Referto Section "Installation of Rheostat" for DBtype
controllers.

. After assembly and mechanical check-out, confirm
that electrical connections are as perdiagramboth at
the individual switches andatthe harness plug.

DISASSEMBLY (Non DB Type Controllers)
Figs.12and19

This procedure describes the complete disassembly of
the non dynamic type controller. If controller needs only
partial disassembly, use only the steps required to com-
pletethatportionof disassembly.
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CONTROLLER BODY

PLUNGER HOUSING

PLUNGER ASSEMBLY

LOWER SHAFT DETENT ASSEMBLY
REVERSER DETENT ARM ASSEMBLY

M W =] N =k

]

26
28

A

SPRING RETAINER

SPRING

REVERSER GEAR ASSEMBLY
REVERSER LOCK ASSEMBLY

Fig. 17 - Throttle and Reverser Detent Mechanisms Installed
(D.B. and Non D.B. Types)

CAUTION

PROPER DISPLAY OF THROTTLE HANDLE
(OR THROTTLE/DB HANDLE) POSITION ON
THE READOUT DRUM IS DEPENDENT ON AC-
CURATE INDEXING OF UPPER SHAFT (SEC-
TOR) GEAR (39) LOWER SHAFT DETENT AS-
SEMBLY (9), LOWER SHAFT GEAR (11) AND
UPPER SHAFT GEAR (42).

15

PRIOR TO TEARDOWN, TO FACILITATE EASY
REASSEMBLY, WITH DIRECTIONAL HANDLE
IN CENTER POSITION AND THROTTLE/DB
HANDLE IN IDLE POSITION, SCRIBE OUTLINE
OF UPPER SHAFT (SECTOR) GEAR (39) ON
PARTITION (36) AND MARK WITH PENCIL, THE
READOUT DRUM (40) IN LINEWITH THE EDGE
OF THE CONTROLLER BODY (1). REFER TO
FIG.11.
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5 PLUNGER HOUSING

] SPRING

7 PLUNGER ASSEMBLY

9 LOWER SHAFT DETENT ASSEMBLY
44 PAN HEAD SCREW #10 - 24 x 5/8"

Fig. 18 - Throttle Detent Mechanism
(D.B. and Non D.B. Types)

1. Identify wiring, if not already marked, and remove

wiring from roller switches. Remove roller
switches (63, 64 & 65) and identify original loca-
tion. Referto Fig. 19. To avoid possible damage
to the indicator bulb and socket, remove #8-32
screw (51) and tape back the socket clamp (50),
socket (52) and bulb (53) assembly against the
side of the controller body (1). Referto Fig. 12.

. Remove the throttle handle retaining ring(s) (49)
and pivot pin (47) and handle assembly (46).

. Rotate throttle shaft (45) sufficiently to line up
spring pin (12) of the upper shaft (sector) gear (39)

16

and carefully drive out pin. Using snap ring pliers,
release tension from retaining ring (72). While
holding retaining ring in a released position, slide
throttle shatft (45) through readout drum assembly
(40), retaining ring (72) and shims (70), taking
care to retrieve all parts and avoid damage to
readoutdrum asitclears the shatt.

4. Line up and drive out spring pin (18) from reverser
gear assembly (30) and remove forward and re-
verse switch cam (35) and upper shaft assembly
(29) as aunit.

5. Remove four partition plate screws (38) and parti-
tionplate (36).

6. The reverse lock (31) and reverser gear (30) sub-
assembly cannot be withdrawn fromthe controller
untilthe lower shaft (8) is first removed.

7. Lineup and drive out spring pins (10 & 12) fromthe
lower shaft gear (11) and the lower shaft detent
assembly(9).

8. Remove the three screws (27) from the lower
shaft end bearing (13) and remove the bearing
fromthe controllerbody (1).

9. Slide the lower shaft assembly (8) complete with
reverser detent (9) and gear (11) towards the side
of the controller body from which the bearing (13)
has been removed until opposite end of the shaft
clears bearing (2), then tilt shaft up and remove
fromtop of controllerbody.

10. Remove spring pin (18) from bevel gear (17) and
both spring pins (22) from switch cam(16).

NOTE

Ref. Fig. 14. Thrust bearings (20) and thrust wash-
ers (19) located at the top and bottom of the cam,
along with shims (21) (68) (69), located at the bot-
tom, will be released upon the removal of the shaft
(15) from the controller assembly. To ensure cor-
rect reassembly, identify the quantity and location
of these parts. The shims are required to establish
the proper bevel gear backlash (refer to Service
Data sectionforbacklashtolerance).

11. Remove bevel gear (17) shaft (15) and cam (16)
fromcontrollerbody (1).

CONTROLLERREASSEMBLY

Seepage 14, items 1through 7.
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%

. DESCRIPTION

N
N CONTROLLER BODY
N BEARING
7N LOWER SHAFT
7N LOWER SHAFT DETENT
B Lt bl o
ASSEMBLY
SPRING PIN - 3.2mm DIA. x 25.4mm LG.
PN (1/8* % 1)
\ LOWER SHAFT GEAR
= NE 12 || SPRING PIN - 4.8mm DIA. x 22.2mm LG.
----- Y (3/16" X 7/8")
— 5 13 || BEARING

16 | | SWITCH cAM
17 | | BEVEL GEAR
18 || SPRING PIN - 4.8mm DIA. x 25.4mm LG.
(31617
19 || THRUST WASHER
20 | | ROLLER THRUST BEARING
21 | | SHIM - 0.18mm (0.007") THICK
22 | | SPRING PIN - 4.8mm DIA. x 38mm LG.
(316" x 1 1/2)
27 || SCREW - NO. 8- 32 x 172"
29 | | UPPER SHAFT ASSEMBLY
30 | | REVERSER GEAR ASSEMBLY
31 | | REVERSER LOCK ASSEMBLY
35 | | CAM - FORWARD AND REVERSE
36 | | PARTITION PLATE
38 | | SCREW - PARTITION 1/4 - 20 x 3/4°
39 | | UPPER SHAFT (SECTOR) GEAR
40 | | READOUT DRUM
42 | | UPPER SHAFT GEAR
45 | | THROTTLE SHAFT
46 | | THROTTLE HANDLE ASSEMBLY
47| | HANDLE PIVOT PIN
J 49 | | RETAINING RING
63 | | SWITCH
SWITCH
65 | | SWITCH
68 | | SHIM - 0.08mm (0.003") THICK
R 1 69 | | SHIM - 0.13mm (0.005") THICK
N R\ R 70 | | SHIM - 0.51mm (0.020") THICK

' \ 72 | | RETAINING RING

&
\ \\
» || ®
r—

N\
\
B

-

o
=

Fig. 19 - Non Dynamic Braking Controller - Section

17
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Fig. 20 - Controller Assembly (D.B. and Non D.B. Types)

18
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REF. PART A B REF. PART A B
NOTE. NO. NUMBER QTY. QTY, DESCRIPTION NOTE NO. NUMBER QTY. QTY. DESCRIPTION
10561914 | 1 . CONTROLLER ASSY. - NON DB 52 | 10563308 | 1 1 .GEAR - SECTOR - UPPER SHAFT
10562791 | - 1 CONTROLLER ASSY. - DB 53 | 10563320 | 1 1 .DRUM - READOUT
1 | 10562868 | 1 1 _BODY - CONTROLLER 54 | 10574188 | 1 1 .BEARING - 1/2 DIA.
2 | 10563314 5 6 .BEARING - 1/2 DIA. 55 | 10563305 | 1 1 .GEAR - UPPER SHAFT
3 | 10563387 | 1 1 _BEARING - 3/8 DIA. 56 | 105636031 2 2 _SCREW - NO. 10 - 24 x 5/8 PAN HD.
4 10568052 | 3 3 .GROMMET - RUBBER 57 | 10563311 i 1 .SHAFT - THROTTLE
5 | 10563272| 1 1 _HOUSING - PLUNGER 58 | 10564109 | 1 : .HANDLE ASSY. - THROTTLE
6 | 10563273 | 1 1 .SPRING 58 | 10563279 | - 1 .HANDLE ASSY. - THROTTLE
7 10563270 | 1 1 .PLUNGER ASSY. 59 | 10563628 1 1 ..SLEEVE - NYLATRON
8 10563312 1 1 .SHAFT - LOWER 60 | 10563629 - 1 ..PLUNGER
9 | 10563237| 1 1 .DETENT ASSY. - LOWER SHAFT 61 | 10563355 1 1 .PIN - HANDLE
10 | 10563350 | 1 1 ..WHEEL ASSY. - DETENT 62 | 10563356 2 2 .WASHER - THRUST
11 | 10563239 | 1 1 ..GEAR - LOWER SHAFT 63 | 274611 | 2 2 | | .RING - RETAINING
12 | 10563240 | 1 1 ..GEAR - BEVEL 64 | 10563354 1 | .CLAMP - SOCKET
13 | 10563241] 1 1 ..RING - STOP 65 | 10574299 | 2 2 | | .SCREW - NO. 8 - 32 x 3/8 BUTTON HD.
14 456652 | 1 1 ..PIN - SPRING - 3/16 DIA. x 7/8 LG.
10563353 | 1 1 .SOCKET - BULB
15 | 10563376 | 2 2 || ..SCREW - NO. 8 - 32 x 1/2 FLAT HD. gg mggiggz i i "BULB
16 | 10563375| 2 2 || ..SCREW - NO. 4 - 40 x 7/8 FLAT HD. 68 | 10563802 | 1 1 'HANDLE - DIRECTIONAL
17 453676 | 1 1 .PIN - SPRING - 1/8 DIA. x 1 LG. 69 | 10563591 1 1 .KNOB - HANDLE
18 | 105633091 1 1 .GEAR - LOWER SHAFT 70 | 10563605 | 1 1 .SCREW - SET - NO. 3 - 48 x 3/16
19 456652 | 2 2 || .PIN-SPRING - 3 1/16 DIA. x 7/8 LG. NI | 105635811 1 1 .ROD-TIE (CABLE ASSY.)
20 | 10563317 1 1 .BEARING - 7/16 DIA. NI | 10563582 | 1 1 .ROD - TIE (CABLE ASSY.)
NI 8203428 | 1 1 .CLAMP - INSULATOR NI | 10563580 | - 1 .ROD - TIE (CABLE ASSY.)
21 | 10563313 | 1 1| | -SHAFT - CAM Al m | 10574300 2 | 2 ||.SCREW-NO.8-32X 1/2 BUTTON HD.
22 | 105633191 1 1 1 11.CAM-SWITCH Al wi | 94216061 1 | 1 ||.SCREW-NO.6-32x1/2S0C. HD.
23 | 10563299| 1 1 .GEAR - BEVEL
NI | 10564242 1 . _PLUG AND CABLE ASSY.
24 455481 | 3 3 || .PIN- SPRING - 3/16 DIA. x 1 LG. NI 18564243 Y 1 "PLUG AND CABLE ASSY.
25 | 10563587 | 4 4 .WASHER - THRUST NI 8428099 | 4 4 .TIE - CABLE
26 | 10563588 | 2 2 | | .BEARING - THRUST 71 | 8208178| 5 6 | | .SWITCH ASSY.
27 | 105635891 2 2 || .SHIM - 007 IN. THICK 72 | 82e6750 1 1 9 | | .SWITCH ASSY.
28 | 10564776] 1 1 .SHIM - .003 IN. THICK
: 73 | 8299162 | 2 2 | | .SWITCH ASSY.
29 | 10564777| 1 1 _SHIM - .005 IN. THICK 78 191209 | 16 | 20 ||.SCREW - NO.10 - 24 x 3/8 SOC. HD.
a0 457008 2 2 .PIN - SPRING - 3/16 DIA. x 1 1/2 LG. 75 10564833 3 3 .SHIM - .020 IN. THICK
31 | 10563274 1 1 .ARM ASSY. - DETENT 76 | 10563284 1 1 _BEARING - 3/8 DIA.
32 | 10565469] 1 1 .WASHER - THRUST 77 | 105680531 1 1 .RING - RETAINING
33 | 0413182 1 1 .RING - RETAINING 78 | 9421698 | 4 8 .SCREW - NO. 8 - 32 x 3/8 SOC. HD.
34 | 10563302| 1 1 _RETAINER - SPRING 79 | 9420389 | 1 1 .PIN - SPRING - 1/16 DIA. x 3/8 IN. LG.
35 | 10563376 3 3 .SCREW - NO. 8 - 32 x 1/2 FLAT HD. 80 | 10568054 | 1 1 .CLAMP - TUBE
36 | 10563303| 1 1 .SPRING - ARM 81 | 8354311| - 1 .RHEOSTAT ASSY. - DYN. BRAKE
37 | 105632821 1 1 .SHAFT ASSY. - UPPER NI | 8355907 | - 1 ..BRUSH - SILVER GRAPHITE
38 | 10563287 1 1 .GEAR ASSY. - REVERSER 82 | 10563306 | - 1 .GEAR - SECTOR - RHEOSTAT
39 | 10563286 1 1 .LOCK ASSY. - REVERSER 83 ] 1 " SCREW - SET
40 | 10563293 | 1 1 ..ROLLER - REVERSER 84 | 10563310 | - 1 _SHAFT - RHEOSTAT
41 | 10563292| 1 1 ..PIN - ROLLER 85 | 10563307 - 1 .GEAR - SECTOR - CAM SHAFT
42 | 105632881 2 2 .PIN - SWIVEL 86 4559721 - 1 _PIN - SPRING - 3/16 DIA. x 1 3/8 IN. LG
43 274612| 4 4 .RING - RETAINING 87 180078 | - 2 | |.BOLT-5/16-18x7/8
44 | 10563289| 2 2 .SPRING - REVERSER LOCK 88 120393 | - 2 WASHER - FLAT - 5/16
45 | 10563318| 1 1 .CAM 89 120376 | - 2 | |.NUT-5/16-18
10563580 | - 1 .PARTITION ASSY. 90 | 10563263 | - 1 .PLUNGER - RHEOSTAT GEAR
46 | 105633211 1 1 ..PLATE - PARTITION 91 | 10563265 - 1 | | .SPRING - PLUNGER
47 | 10563315| 1 1 ..BEARING - 1/2 DIA. 92 | 10563264 | - 1 JBALL - 3/8 DIA.
48 | 10563269| - 1 ..SLEEVE 93 | 9421616 | - REW - NO. 8 - 32 x 5/8 SOC. HD
49 | 9423223 1 ..SCREW - SET - NO. 8 - 32 x 3/8 2 -SC 0 BSOS
50 | 10563266 - 1 .SLIDE ASSY.
51 | 105636021 4 4 .SCREW - 1/4 - 20 x 3/4 PAN HD.

NOTE: NI NOT ILLUSTRATED
A FASTENERS USED TO CLAMP CABLE TIE RODS TO CONTROLLER BODY.
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HANDLE

POSITIONS IDLE

THROTTLE

1-8

REVERSER

THROTTLE

IDLE

THROTTLE 1 THRU 8

4
&

REMOVABLE

REVERSER

CENTERED

FORWARD

REVERSE

C oo

REMOVED

L 2R 2R 2

&

4
&
&

A- NON DYNAMIC BRAKING, CONTROLLER: MECHANICAL INTERLOCKING

’ MOVA

BLE

<> NOT MOVABLE

SS.Q[FEH g% IDLE 1 2 3 EHROTTSL ; g i | o LL{EV;S:SEHHEV
A-B
THS 1-8 [— ® & O ¢ ¢ ¢ ¢ o
HEEE |2 * ¢ ¢ ¢
= * o 0 0
THS 3-8 | ® 6 6 ¢ ¢ ¢
- B
-B ’
THS 2,4,6&8 2_0 P4 ¢ ] : :
A-B
THS 5.6 | s e
A-B 0
IDLE [ b<
RHS R :2 :
RHS F 2; :

@ CLOSED CONTACT

B- NON DYNAMIC BRAKING CONTROLLER: ELECTRICAL SWITCH CONTACT LOGIC

Fig. 21 - Non Dynamic Braking Controller Data
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REF PART
NOTE NO. NUMBER QTY. DESCRIPTION

10563171] 1 || BEZEL ASSY.

1 1 || .BEZEL

2 | 10563219 1 || .WIPER - THROTTLE

3 | 10563220 1 || .WIPER - REVERSER

4 | 10563221 1 || .CAP-BEZEL

5 155886| 3 || .SCREW -NO.8-32x1/2

6 | 10563755 1 || .NAMEPLATE - (REVERSER)

7 | 10563756| 1 || .NAMEPLATE - (POWER)

8 | 10565316 1 || .NAMEPLATE - (IDLE)

g 1453721 6 || .SCREW - DRIVE - NO. 4

10 | 10563191] 4 || SCREW-NO.10-24x1/2

(BEZEL TO CONTROLLER MTG.)

Fig. 22 - Bezel Assembly - Non D.B. Controller

THS/IDLE RHS/R
< s ﬁﬁﬁ‘i 07\1 X I
CTLRE | |
L——-J {10)
THS/IDLE
- CT15 ﬁﬁ—é—]*<
R i |
L {J4)
'__RH_SEj
_ cris o ol )
TR W o S
b (J5)
P g
crio 1o c
<——+0 el
v | e | < ¢t Ip 3
L L ==
129 P Wi
'Jﬂsﬁ_ﬂ_[
CTY 0 C
S0 05—
J | [=———"1 |
£| 88 . Oy )
T'i$§'§_1
CT10 C
EK DQ o
[ I
BO Oy
_THS/1-8 w
161105 ol
| §=3 | o128 :
oAy &
_:_ GT 14 () CT 13 ;
P T N
CTLRIND LT

WIRING SCHEMATIC DIAGRAM SHOWS REVERSER HANDLE IN NEUTRAL (OFF) POSITION
AND THROTTLE/BRAKE HANDLE IN IDLE POSITION

NON DYNAMIC BRAKING CONTROLLER WIRING SCHEMATIC

Fig. 23 - Wiring Schematic for Non Dynamic Braking Controller
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THROTTLE BRAKE REVERSER
HANDLE POSITIONS IDLE 1-8  SETUP  1-8
IDLE ’
THROTTLE 1THRU 8 <>
THROTTLE/BRAKE
SETUP <>
BRAKE 1 THRU 8 <> HEMGW.BLEl
CENTERED ’ ’ <> ’
FORWARD ‘ ’ ’ ’ <>
REVERSER
REVERSE ’ ‘ . . <>
REMOVED <> <>
@ vovasLe > NOT-MOVABLE

A- DYNAMIC BRAKING CONTROLLER: MECHANICAL INTERLOCKING LOGIC

gg BRAKE THROTTLE REVERSER
SL"EEL%H S2 s serwelmie 1 2 3 4 s s 7 8 |FORW OFF RE‘.‘I
ERIE AR AR 2
THS 18— PO : : : :
A8
THS 5-8 (—— PEDED D4
THS 3-8 — ® ¢ 66 0
“ R it
A-B
THS 2,4,6,8 [ ® . 4 .
THS 5,6 2'; : :
e & @
1o ¢ o
BKS-B | L2 K K R R R K R
0 ||® @
BKS-BG :; :
A-B ’
RHS R (— s
A8 ¢
RHS F (—— b4

. CLOSED CONTACT

B- DYNAMIC BRAKING CONTROLLER: ELECTRICAL SWITCH CONTACT LOGIC

Fig. 24 - Dynamic Braking Controller Data
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REF PART
NOTE NO. NUMBER QTY. DESCRIPTION
10563206 | 1 || BEZEL ASSY.
1 1 || .BEZEL
2 | 10563219| 1 || .WIPER - THROTTLE
3 | 10563220 1 || .WIPER - REVERSER
4 | 10563221 1 || .CAP-BEZEL
5 155886 | 3 || .SCREW -NO.8-32x1/2
6 | 10563755| 1 || .NAMEPLATE - (REVERSER)
7 | 10563756 | 1 || .NAMEPLATE - (POWER)
8 | 10563757 | 1 || .NAMEPLATE - (DYN BRAKE)
9 | 10563758 | 1 || .NAMEPLATE - (SETUP IDLE)
10 145372 | 8 || .SCREW - DRIVE - NO. 4
11 | 10563191 | 4 || SCREW - NO.10 - 24x 12
(BEZEL TO CONTROLLER MTG.)

Fig. 25 - Bezel Assembly - D.B. Controller
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< : 8.0 cT N [‘no cEi
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T g B cr9 LMool
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S| _BKS/BG S5 o0
cTe W el i oo
| —— i S B Al (J3)
3 4 THS/1-8
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! | i !
i T - BN
| 1 B Ay -
! 5 T 25 £T 14 e S I kS
[ | b P A 'kl
| 3 CT 24 T
| ] 1 3 CTLRIND LT
| e e
z
[ i I ¢ran WIRING SCHEMATIC DIAGRAM SHOWS REVERSER HANDLE IN NEUTRAL (OFF) POSITION
| 0—'——*9 AND THROTTLE/BRAKE HANDLE IN IDLE POSITION
I\ 200— 1 €721~
| I X
£ ) BTSN
T4 = DYNAMIC BRAKING CONTROLLER WIRING SCHEMATIC

Fig. 26 - Wiring Schematic for Dynamic Braking Controller
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SERVICE DATA

REFERENCES

NON D.B. TYPE CONTROLLER ASSEMBLY P/N 10561914

Parts Identification... R R R R R FiIg 20
Controller Mechamcal Imerlockmg Chan S F|g 21-A
Throttle Handle Position vs. Throttle Swnch Loglc T LT e e e g U L S - (¢ -1
Reverser Handle Position vs. Reverser Switch Loglc ................................................................................ Fig. 21-B
Bezel Assembly p/n 10563171 - Parts IdentifiCcation .........cccooviiieciiii ettt ceevirve e eeeeens FIGL 22
WIrNG SCRBMATIC . eeeeee et ressne s s te s sr e e s beersassrar s eran s srnnessressssseestsnessnnessseessseesrenees IO 23

DB TYPE CONTROLLER ASSEMBLY P/N 10562791

Parts Identification.. SRR R R s s FiIgL 20
Controller Mechanlcal [nterlocklng Chart L L S R e i TIg e 2= A
Throttle Handle Position vs. Throttle Swﬂch Loglc B P e o [ f 2 ] 2
Reverser Handle Position vs. Reverser Switch Loglc OO PP RS UPPPRRRRRUUPPRPRRRRIN ol (o B~ =1 =
Bezel Assembly pm 10563206 - Parts Identification ...........cccooiviivei i FIQL 25
Wiring Schematic .. SO POUPPRUPRPPRPPRRIN o o -2 -
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SERVICE DATA
D.B. AND NON D.B. CONTROLLERS

SWITCH ASSEMBLIES

2 CoNACES - N.O. = LN C . it teee s te st ettt et b e s bbb eaeeeaeeaesessmnssma b aaaeeeaeeeeseaanstanantnaeaeaenes
2 COMACES = N.C. oo iieiiiiititisesstatssassessaetenesenerssenssenssrasssosssssesssesnessnntsmsssasasasesesessnesnnsannssannssrassnesenns
2 COMEACTES = INLD . oottt ettt bbb vee s eesseeseeessaens e nns i seseeeeeaesaene eaabbaa b e e aeaeaaenesannsannnnnas

Hi-Pot

Terminals 1o Ground o coenmsmmses aorrmnpranmmsnnT R s
CONTACT CURTENT v v s s S S S ey S L o e s
CONT AT RO S AN ... ..o ecoeeeereeneeeennssimesboned Coee e i S S T PSS

DYNAMIC BRAKE RHEOSTAT

Contact Bars ..
Backlash ..
BrushfSllver Graphlte
Hi-Pot

Terminals 10 GroOUNG: o s s o S s AT ey T e

SPECIFICATIONS

Bevel Gear Backlash (lower shaft to cam shaft) ...

Bezel Indicator Window Alignment

..8296750
..8298178
..8299162

.1500V RMS 60 Cycles AC for one min.
10 Amps @ 120V DC Inductive
...0.020 Ohms Max. @ 10A DC

....2.5° Max.
...8355907

.600V RMS 60 Cycles AC for one min.

.0.03-0.10mm (0.001" - 0.004")

Readout drum to readout window alignment can be corrected as follows:

1. The throttle should be in the idle position when assembling the bezel to the controller body. The initials
inscribed on the readout drum (idle/ralenti) must be accurately positioned in the window of the bezel, by

adjusting the readout drum and upper shaft gear.

2. After the final adjustment is made, a 1.5mm (0.06") diameter hole is drilled through drum from a locating
hole in gear. A 1.58 dia. x 9.5mm LG (1/16" x 3/8") spring pin is used to lock the drum and gear in

alignment to the window in bezel.

EQUIPMENT LIST

Lubricant - Lubriplate 130-AA (used on all gears, sliding surfaces, thrust bearings)

283 grams (10 oz.) tube .. i
Sealant {to assemble d:ss:mllar metal parts)
Indicator Lamp ...

...10576140
...10504745
...10563352
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