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and Depot Maintenance Manual
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FOR
STARTER, ENGINE, ELECTRICAL
AUTO-LITE MODEL MBD-4044UT

(2920-763-2346)

TM 9-2920-236-35, 17 September 1963, is changed as follows:

Publication title, model number and FSN are changed as shown above.

*This change supersedes C 1, 23 December 1965.



Page 1, paragraph 1d, line 3 through 7.
Sentence reading “Record any errors or . ... ..
SMOTA-FM” is changed to read as follows:
“Report of errors, omissions, and recommenda-
tions for improving this publication by the indi-
vidual user is encouraged. Reports should be sub-
mitted on DA Form 2028, Recommended Changes
to Publications, and forwarded direct to Com-
manding General, U.S. Army Tank-Automotive
Command, ATTN: AMSTA-MAP Warren, Mich.
48090".

Page 25, paragraph 32b; Page 26, paragraph
33a; and Page 27, paragraph 36. “grease, Specifi-
cation MIL-G-3278” is changed to Lubricating
Qil, Internal Combustion Engine OE/HDO-10,
Specification MIL-L-2104.

Page 29, paragraph 40a. Reference letters “d

through k” and “m through p” are changed from
(fig. 48 to fig. 49). Figure 48, reference letter “I”,
and pertinent data are deleted.

Page 29, paragraph 40b. Figure 49, reference
letter “a”, and pertinent data are deleted. Figure
50 and reference letter “a”, are changed to Fig-
ures 24 and 26, reference letter “B”.

Page 30, paragraph 1b, TM 9-2320-235-35P is
changed to TM 9-2320-209-35P.

Page 30, paragraph 3a. TM 9-2320-235-10 and
TM 9-2320-235-20 are changed to TM 9-2320-209-
10 and TM 9-2320-209-20 respectively.

Page 30, paragraph 3b, lines 3 and 4. Delete
in its entirety, reference to TM 9-2300-223-34P.

Page 32 through 41. APPENDIX Il is super-
seded as follows:



APPENDIX I
REPAIR PARTS LIST

Section |I.

1. Scope.

This appendix lists the repair parts required for
the performance of direct support, general sup-
port, and depot maintenance of the electrical
engine starter.

2. General.

The Repair Parts List is divided into the following
sections:

a. Repair Parts—Section Il. A list of repair
parts authorized for the performance of main-
tenance at the direct support, general support,
and depot level in figure and item number se-
guence.

b. Special Tools, Test and Support Equipment.
Not applicable.

c. Federal Stock Number and Reference Num-
ber Index—Section Ill. A list of Federal stock
numbers in ascending numerical sequence fol-
lowed by a list of reference numbers in ascending
alpha-numeric sequence, cross-referenced to the
illustration figure number and item number.

3. Explanation of Columns.
The following provides an explanation of columns
in the tabular lists in Sections Il and IlI:

a. Source, Maintenance, and Recoverability
Codes (SMR) Column 1.
(1) Source code, indicates the selection
status and source for the listed item. Source codes
are:

Code Explanation

P Repair Parts, Special Tools and Test Equipment
supplied from the GSA/DSA, or Army supply
system, and authorized for use at indicated
maintenance categories.

P2  Repair Parta, Special Tools and Test Equipment
which are procured and stocked for insurance
purposes because the combat or military essen-
tiality of the end item dictates that a minimum
guantity be available in the supply system.

P9  Assigned to items which are NSA design con-
trolled: unique repair parts, special tools, test,
measuring and diagnostic equipment, which are
stocked and supplied by the Army COMSEC
Logistic System and which are not subject to
the provisions of AR 380-41.

INTRODUCTION

Code Explanation

PI0 Assigned to items which are NSA design con-
trolled: special tools, test, measuring and diag-
nostic equipment for COMSEC support, which
are accountable under the provisions of AR 380-
41, and which are stocked and supplied by the
Army COMSEC Logistic System.

M Repair Parts, Special Tools and Test Equipment
which are not procured or stocked, as such, in
the supply system but are to be manufactured
at indicated maintenance levels.

A Assemblies which are not procured or stocked as
such, but are made up of two or more units.
Such component units carry individual stock
numbers and descriptions, are procured and
stocked separately and can be assembled to form
the required assembly at indicated maintenance
categories.

X Parts and assemblies that are not procured or
stocked because the failure rate is normally be-
low that of the applicable end item of compo-
nent. The failure of such part or assembly should
result in retirement of the end item from the
supply system.

X1 Repair Parts which are not procured or stocked.
The requirement for such items will be filled by
the next higher assembly or component.

X2  Repair Parts, Special Tools, and Test Equipment
which are not stocked and have no foreseen
mortality. The indicated maintenance category
requiring such repair parts will attempt to ob-
tain the parts through cannibalization or salvage,
if not obtainable through cannibalization or
salvage, the item may be requisitioned with ex-
ception data, from the end item manager, for
immediate use.

G Major assemblies that are procured with PEMA
funds for initial issue only as exchange assem-
blies at DSU and GSU level. These assemblies
will not be stocked above the DS and GS level
or returned to depot supply level.

NOTE
Cannibalization or salvage may be used
as a source of supply for any items
source coded above, except those coded
X1.

(2) Maintenance code, indicates the lowest
category of maintenance authorized to install the
listed item. The maintenance level codes are:



Code Expl anati on

(o] Operator/crew maintenance
O Organizational maintenance
F. . . . . . Direct support maintenance
H . . . ..General support maintenance
D . . . Depot maintenance

(3) Recoverability code, indicates whether
unserviceable items should be returned for re-
covery or salvage. Items not coded are nonre-
coverable. Recoverability codes are:

code Expl anation

R  Applied to repair parts, (assemblies and compo-
nents) special tools and test equipment which
are considered economically reparable at direct
and general support maintenance levels. When
the item is no longer economically reparable, it
is normally disposed of at the GS level. When
supply considerations dictate, some of these re-
pair parts may be listed for automatic return to
supply for depot level repair as set forth in AR
710-50. When so listed, they will be replaced by
supply on an exchange basis.

S Repair Parts, Special Tools, Test Equipment and
assemblies which are economically reparable at
DSU and GSU activities and which normally
are furnished by supply on an exchange basis.
When items are determined by a GSU to be
uneconomically reparable, they will be evacuated
to a depot for evaluation and analysis before
final disposition.

T Higher dollar value recoverable repair parts, special
tools and test equipment which are subject to
special handling and are issued on an exchange
basis. Such items will be evacuated to the depot
for overhaul or final disposition, Communica-
tions—Electronics and Missile Support Items will
be repaired/overhauled only at depots.

U Repair Parts, Special Tools and Test Equipment
specifically selected for salvage by reclamation
units because of precious metal content, critical
materiels, high dollar value or reusable casings
or castings.

NOTE
When no code is indicated in the recov-
erability column, the part will be con-
sidered non-recoverable.

b. Federal Stock Number (FSN), Column 2.
This column indicates the Federal Stock Number
assigned to the item and will be used, for requi-
sitioning purposes.

c. Description, Column 3. This column indi-
cates the Federal item name and any additional
description of the item required. A part number

or other reference number is followed by the ap-
plicable five-digit Federal supply code for manu-
facturers in parentheses. Repair Parts quantities
included in the kits, sets and assemblies are
shown in front of the repair part name.

d. Unit of Measure (U/M), Column 4. A 2-
character alphabetic abbreviation indicating the
amount or quantity of the item, upon which the
allowances are based, e. g., ft., ea., pr., etc.

e. Quantity Incorporated in Unit, Column 5.
This column indicates the quantity of the item
used in the assembly group. A “V” appearing in
this column in lieu of a quantity indicates that
a definite quantity cannot be indicated.

f. 30-Day DS/GS Maintenance Authorization,
Columns 6 and 7.
The Repair Parts List includes asterisk entries in
separate columns-one for Direct Support (DS)
and one for General Support (GS) —as appropri-
ate to indicate the total range of repair parts
authorized for use at that category or required
to be removed or disassembled during the per-
formance of authorized maintenance operations.
They will be requisitioned initially on an “as
required” basis. The repair parts authorized at
the DS/GS levels will be those authorized for the
maintenance mission at these levels. Require-
ments for repair part stockage and for distribu-
tion to supported units will be based on demand
and determined in accordance with AR 711-16.

g. I-Year Allowance Per 100 Equipments/Con-
tingency Planning Purposes. Column 8. This
column indicates opposite each item, the quantity
required for distribution and contingency plan-
ning purposes. The range of items indicates total
quantities of all authorized items required to
provide for adequate support of 100 equipments
for one year.

h. Depot Maintenawe Allowance Per 100
Equipments, Column 9. This column indicates op-
posite each item, the quantity authorized for
depot maintenance of 100 equipments,

i. llustration, Column 10. This column is di-
vided as follows:

(1) Figure number, column 10a. Indicates
the figure number of the illustration in which the
item is shown.

(2) Item number, column 10b. Indicates the
callout number used to reference the item in the
illustration.



4. Special Information.

a. End item application: Engine, Diesel (Multi-
fuel): 6-cylinder, Continental model LDS-427-2
(TM 9-2815-204).

b. Repair parts mortality has been based on
eight hours of operation per day.

c. Parts which require manufacture or assem-
bly at a category higher than that authorized for
installation will indicate in the source column the
higher category.

5. How to Locate Repair Parts.

a. When Federal stock number or reference
number is unknown:

(1) First. Find the illustration covering the
repair part sought.

(2) Second. Identify the repair part on the
illustration and note the illustration figure and
item number of the repair part.

(3) Third. Using the repair parts listing, lo-
cate the illustration figure and item number
noted on the illustration.

b. When Federal stock number or reference
number is known:

(1) First. Using the Index of Federal Stock
Numbers and Reference Numbers find the perti-
nent Federal stock numbers or reference num-
ber. This index is in ascending FSN sequence,
cross-referenced to the illustration figure number
and item number.

(2) Second. Using the Repair List, find the
illustration figure number and item number ref-
erenced in the Index of Federal stock numbers
and reference numbers.

6. Abbreviations.

Not applicable.

7. Federal Supply Codes for Manufacturers.

Code Manufacturer

19207 Army Tank Automotive Command
Warren, Mich. 48090

19728 Prestolite Co. The Div. of Eltra Corp.

511 Hamilton St.
Toledo, Ohio 43602

21450 Ordinance Corps Engineering Standards,
Rock Island Arsenal
Rock Island, IIl. 24617

96906 Military Standards Promulgated by Stan-

dardization Division Directorate of Logis-
tic Services, DSA



Section Il. REPAIR PARTS LIST

1)

SMR
Code

2)

Federal
stock
No.

3)

Description

Ref erence Number &
Mfr. Code

Usable On
Cod

oae

“4)

Unit

meas

P-O-R

P-F

P-F

P-F

P-F

P-O

X1

P-F

2920-763-2346

5310-823-8803

5330-530-8275

5330-534-6760

2920-886-2989

5310-043-1680

5305-989-6265

2920-322-9613

5330-197-9582

GROUP 06—ELECTRICAL SYSTEM
0603—STARTING MOTOR

STARTER, ENGINE, ELECTRICAL:
Auto-lite model MBD-4044UT
10951134 (19207)

WASHER, FLAT:
commutator end head
MS15795~220 (96906)

WASHER, NONMETALIC:
commutator end shaft
5308275 (19207)

WASHER, FLAT:
commutator end shaft
5346760 (19207)

GASKET:
frame to pinion housing
MBD446 (19728)

WASHER, LOCK:
switch to frame (4) head assembly to frame (8)
431680 (21450)

SCREW, MACHINE:
switch to frame
MS35207-262 (96906)

STARTER SWITCH ASSEMBLY:
starter
8328134 (19207)

ASSEMBLY, FRAME AND FIELD:
starter assembly
MBD2435 (19728)

PACKING PREFORMED:
commutator end head
546884 (21450)
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(a) | ib)
Fig | tem
No | No.
48 (1
48 | 2
48 | 3
48 | 4
48 | §
48 | 6
48 1
48 8

48 (13



Section Il. REPAIR PARTS LIST

(1) 2) 3) (4)
Description Unit
Federal of
SMR stock meas
Code No. Reference Number & Usable On
Mfr. Code Code
0603—STARTING MOTOR—Continued
P-F 5977-353-7343 HOLDER ASSEMBLY, ELECTRICAL: EA
brush
MBD2079C (19728)
P-F 5340-353-7357 CLIP, SPRING, TENSION: EA
brush holder post
MBD47A (19728)
X2-F HEAD AND BUSHING ASSEMBLY: EA
switch assembly
MBD1448 (19728)
P-F 3120-293-5041 BEARING, SLEEVE: EA
commutator end head
GBF79 (19728)
X2-F HEAD: switch assembly EA
MBD448 (19728)
P-F 5305-614-0247 SCREW, MACHINE: EA
head assembly to frame
MS35266-64 (96906)
X2-F COVER: starter assembly EA
MBD1447 (19728)
X2-F PLUG: frame EA
X865A (19728)
X2-F PLATE DATA: frame EA
MBD455 (19728)
X2-F SCREW: data plate to frame EA
19X435 (19728)
P-O 5310-045-1817 NUT, PLAIN HEXAGON: EA
frame terminal
451817 (21450)
P-O 5310-043-2646 WASHER, LOCK: EA

frame terminal
12X201 (19728)
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1)

SMR
Code

P-0

X2-F

P-F

P-F

P-F

P-F

Section Il. REPAIR PARTS LIST

)

Federal
No.

Description

teference Number &
r. Code

Usable On
Code

4)

Unit
of

leas

5310-013-4570

5306-225-9091

5315-616-5514

5330-684-3420

2920-246-9993

5330-879-3011

2920-442-5925

5330-820-1626

3120-287-9082

5310-043-1680

0603—STARTING MOTOR—Continued
NUT, PLAIN HEXAGON:

frame terminal
134570 (21450)

LEVER, SHIFTING:
starter assembly
MBD1452 (19728)

BOLT, MACHINE:
shift lever and shaft
MS90726-36 (96906)

KEY, WOODRUFF:
shift lever shaft
MS35756-6 (96906)

PACKING, PREFORMED:
shift lever shaft
MS28784-13 (96906)

YOKE, STARTER: drive assembly
10951129 (19207)

GASKET: intermediate bearing to
pinion housing

10917163 (19207)

PLATE ASSEMBLY:

armature shaft
MBD1451 (19728)

SEAL, PLAIN, ENCASED:
armature shaft
XA939 (19728)

BEARING, SLEEVE:
intermediate
MZ333 (19728)

WASHER, LOCK: bearing to
pinion housing (4) pinion housing
to field frame (8)

431680 (21450)

®

Qty
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9 | 4
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49 7
49 | 8
49 9
49 | 10
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Section Il. REPAIR PARTS LIST

1)

SMR
Code

2)

Federal
stock
No.

3)

Description

Reference Number &
Mfr. Code

Usable On
Code

4)

Unit
of
neas

P-F

P-F

P-F

X2-F

P-F

X2-F

P-F

5305-989-7434

2920-763-2345

5310-883-2237

5310-255-5712

5306-878-8205

2920-921-5042

3120-886-2991

5310-042-6678

0603—STARTING MOTOR—Continued

SCREW, MACHINE: bearing
to pinion housing
MS35207-263 (96906)

ARMATURE, MOTOR:
starter assembly
10951128 (19207)

WASHER, FLAT:
armature shaft
ML129 (19728)

WASHER, FLAT:
armature shaft
10951127 (19207)

BOLT, MACHINE:
end housing to field frame
MBD254A (19728)

HOUSING ASSEMBLY:
starter assembly
1408 (19728)

HOUSING: starter assembly

PS408 (19728)

BEARING, SLEEVE:
end housing
MBD454 (19728)

PLATE: lever mounting
to housing
MBD445 (19728)

WASHER, LOCK:
mounting plate
426678 (21450)

EA
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Section |l.

1)

@

3)

(4)

Description
Unit
Federal of
SMR stock meas
Code No. Reference Number & Usable On
Mfr. Code Code
0603—STARTING MOTOR—Continued
P-F 5305-559-8145 SCREW, MACHINE: EA
mounting plate
MS35265-42 (96906)
P-F 5310-982-4912 NUT, SELF-LOCKING: EA
shift lever
MS21045-5 (96906)
P-F 2920-882-5941 | PARTS KIT, ELECTRICAL.: EA
3702664 (19207)
Consisting of:
X1 BRUSH, ELECTRICAL CONTACT:
MBDI12D (19728)
X1 BRUSH, ELECTRICAL CONTACT:
MBDI13D (19728)
X1 BRUSH, ELECTRICAL CONTACT:
MBDI12E (19728)
X1 BRUSH, ELECTRICAL CONTACT:
MBDI13F (19728)
P-F 5360-374-3737 SPRING, BRUSH: EA
MBD19C (19728)
P-F 5310-374-3706 WASHER: EA
GGS81B (19728)
X-1 BRUSH, ELECTRICAL CONTACT:
MBDI13C (19728)
X-1 BRUSH, ELECTRICAL CONTACT:
MBD12C (19728)
X1 SCREW, MACH, FL.HD:
19X66 (19728)
P-F 2920-060-7252 | PARTS KIT, STARTER DRIVE: EA

3702745 (19207)
Zonsisting of:

REPAIR PARTS LIST

(5)
Qty
inc

in

unit

Vv

(C))
30-Da

DS m'aynt

allowance

(a

20

.b)

50

c)
1-

30-Day

(D

GS maint
allowance

@

1-
20

b)
1-
50

c)

00

(8) )
1-Yr. Depot
alw maint
per alw
100 per
equip 100
entgey equip
4 8
4 8
14 100
0 0
0 1]
20 100

(10)
Illus-
tratio&_
(a) | (b)
Fig | tem
No | Ne.
49 | 22
49 | 23
48 | 9
48 |10
48 | 11
48 | 12
48 | 15
48 | 17
48 | 23
48 | 24
48 | 25




Section Il. REPAIR PARTS LIST

(1) 2) (3) (C)] [t)] ) (4] (¢:)] ® (10)
so-mir 30-Day
DS maint GS maint I s-
Description allowance allowance 1-Yr. Depot | traijon
Unit | Qty | ~— , — —_—— — alw maint |—
Federal of inc (a | ‘b)| (e) (a| b)| (& fer alw

SMR stock meas | in 00 per (a) [(b)
Code No. Reference Number & Usable On anit 1- | 1- | i1~ 1- | 1-1] i1- ﬂ‘l;lp 100 Fig |Item
Mfr. Code Code 20| 50 | .00 20 | 50| 00 cntgey equip | No. |No.

0603—STARTING MOTOR-—Continued

X1 DRIVE 11602684 (19207) 1 49 |5
GASKET 11601617 (19207) *
PACKING MS28775-236 (96906) *
PACKING MS90681-52 (96906)*
X1 GASKET 10917157 (19207) 1 NI
GASKET 7748635 (19207) *
BUSHING 482204 (72850) *
WASHER 11610014 (19207) *
WASHER 10951127 (19207) *

*Not used on this starter




AT 39066

FIGURE 48. END COVER, BRUSHES, FIELD FRAME, AND RELATED PARTS.



AT 39067

FIGURE 49. ARMATURE, HOUSING ASSEMBLY, DRIVE END, AND RELATED PARTS.



Stock Number
5330-197-9582
5330-530-8275
5330-534-6760
5330-684-3420
5330-820-1626
5330-879-3011
5340-353-7357
5360-374-3737
5977-353-7343

Reference
No.

GBF79
GGS81B
MBD12C
MBD12D
MBDI12E
MBD13C
MBD13D
MBD13F
MBD19C
MBD1447
MBD1448

Stock Nu mber
2920-060-7252
2920-246-9993
2920-322-9613
2920-442-5925
2920-763-2345
2920-763-2346
2820-882-5941
2920-886-2989
2920-921-5042
3120-287-9082
3120-293-5041
3120-886-2991
5305-559-8145
5305-614-0247
5305-989-6265
5305-989-7434
5306-225-9091
5306-878-8205
5310-013-4570
5310-042-6678
5310-043-1680

5310-043-2646
5310-045-1817
5310-255-5712
5310-374-3706
5310-823-8803
5310-883-2237
5310-982-4912
5315-616-5514

Section

Section
NUMBER CROSS-REFERENCE TO FIGURE AND

Figure No.

M
C o{ge

19728
19728
19728
19728
19728
19728
19728
19728
19728
19728
19728

Figure No.

V.
CROSS-REFERENCE TO FIGURE AND

48
48
48
49
49
49
48
48
48

KIT
48
48
49
49

Fig
No.
48

48
48
48

48
48
48
48

Starter Assembly

KIT
48
49
49
48
49
49
48
48
49
49
49
48
49
49
48
48
48
49
48
48
49
49
49

FEDERAL STOCK NUMBER AND REFERENCE
ITEM NUMBER-Continued

Item No.
13
2

3
4
9
7
16

15 (Kit)
14

Item
No.

19
17 (Kit)
24 (Kit)
9 (Kit)
11 (Kit)
23 (Kit)
10 (Kit)
12 (Kit)
15 (Kit)
22

18

Item No.
N.L
6
7
8
13
1
N.I
4
17
10
19
19
22
21
6
12
2
16
31
21
11
5
30
29
15
17 (KIT)

1
14
23

3

Reference
No

10917163
10951127
10951128
10951129
10951134

11602684
12X201
134570
1408
426678
431680

451817

5308275
5346760
546884

5702745
5702664
8328134

Reference
No.

MBD1451
MBD1452
MBD2079C
MBD2435
MBD254A
MBD445
MBD446
MBD448
MBD454
MBD455
MBD47A
ML129
MS15795-220
MS21045-5
MS28784-13
MS35207-262
MS35207-263
MS35265-42
MS35266-64
MS35756-6
MS90726-36
MZ333

PS408
XA839
X865A
19X66
19X435
10917157

bode
19207
19207
19207
19207
19207

19207
19728
21450
19728
21450
21450

21450
19207
19207
21450
19207
19207
19207

Mfg
Code

19728
19728
19728
19728
19728
19728
19728
19728
19728
19728
19728
19728
96906

96906
96906
96906
96906
96906
96906
96906
19728
19728
19728
19728
19728
19728
19207
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CHAPTER 1

I NTRODUCTI ON
Section 1. GENERAL
I. Scope (1) Revises information for the
electrical engine starter used
a. This technical manual contains in- on LDS-427-2 engine.
structions for field and depot maintenance
of the electrical engine starter assenbly (2) Conbines field and depot main-
(2920-852-5483) (dgd 1). It contains de- tenance instructions and repair
scriptions of, and procedures for, disas- parts list in one nanual.
senbly, inspection, repair, rebuild, and
assenbly of the starter. e. TM 9-2320-235-10 contains operat-
ing instructions for the materiel, aswell
b. [Appendix T ¢ontains a list of cur- as all nrmaintenance operations allocated
rent references, including supply manual s, to using organizations in performng main-
forns, technical manuals, and other avail - tenance work wthin their scope.
able publications applicable to this
starter. f. TM 9-2320-235-20 contains instruc-
tions for the maintenance of the materiel
¢. [AppendixX_IT _dontains an illustrated within the scope of organizational nain-
list of repair parts allocated to field t enance.
and depot nmaintenance echel ons.

i This manual supersedes TM 9-2920-
236-35 dated 27 February 1962 and TM 9-
2920- 236- 35P dated 8 January 1962. Record
any errors or omssions on DA Form 2028

and forward it to Conmandi ng General, U S.
Arnmy Tank Autonotive Center, 28251 Van
Dyke, Warren, M chigan, ATTN SMOTA- FM

This manual differs as follows:

Section II.

4. Description (fig_2)

a Ceneral . The main conponents of

the starter assenbly are the frame and
field assenbly, conmmutator end head as-
senbly, pinion housing (M, positork drive
assenbly (L), brushes (D), switch assem
bly, and armature (Q.

b Frane and Field Assenbly. The
frane and field assenbly consists of the
field coils (F), pole pieces (R, and ter-

m nal post all supported by a heavy steel
field frame (E). The field coils are se-
cured to the field frame by four pole
pieces and eight pole piece screws (S).
These field coils are also connected to the
term nal post which is insulated from the

2. Field and Depot Maintenance Allocation

Refer to the nmaintenance allocation

chart in TM 9-2320-235-20.

3. Forms, Records, and Reports

Refer to TM 9-2320-235-10, TM 9-2320-
235-20, and TM 9-2815-204-35 for the ap-
plicable forns, records, and reports.

TM 38-750 contains instructions on use of forms for

records and reports.

DESCRI PTION  AND DATA

field frane.

c. Commutator End Head Assenbly. The
commutator end head assenbly consists of
the brush carrying plate (A) and conmu-
tator end head (B). The comutator end
head serves as an enclosure for the field
frane and a bearing support for the arnma-
ture. The brush carrying plate supports

the brushes and brush springs (O.

The pini on housi ng
for the drive

d. Pinion Housing.
serves as a bearing support
end of the armature shaft and as a hous-
ing for the positork drive assenbly, yoke
(K), and shifting lever (J). The pinion
housing is flanged and provided with three
holes for attachnent to the engine.
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A - Brush carrying plate K - Yoke
B - Comutator end head L - Positork drive assenbly
C - Brush spring M - Pinion housing
D - Brush N - Housing bushing-type bearing
E- Field frane P - Internmediate bearing
F - Field coil Q - Armature
G - Return spring R - Pole piece
H - Blade and plunger rod S - Pole piece screw
J - Shifting |Ilever T - Head bushing-type bearing
Fi gure 2. Starter assenbly - sectional view

e. Positork Drive Assenbly. The posi -
tork drive assenbly slides on the helical
splined section of the armature shaft in-
side the pinion housing. It is engaged by

the yoke. The drive gear operates like a
ratchet when in use. It engages starter
when rotated in a clockwi se direction but

rotates freely when engine flywheel speed

exceeds speed of armature.

f Br ushes. The eight brushes func-
tion as the electrical contact to the com
mut at or . Four of the brushes have | eads

which are connected to the field frane by
screws and are thus grounded. The ot her
four brushes have |eads which are sol dered
to the field coils. The brushes ride in
the brush carrying plate and are held
against the comutator by eight brush
springs.

g. Switch Assenbly. The switch assem
bly“consists of two terminals, a blade and
plunger rod (H), return spring (Q, and a
housing which nounts to the bracket the
field frane. The blade and plunger rod is
connected to the shifting |ever. Wen the
shifting lever is activated, the contacts
of the blade and plunger rod nake contact
with the two terminals. Wen the shifting
lever is released, the return spring forces
the blade and plunger rod to break contact
with the two terminals and return to the
original position.

b Armature. The armature is made of
copper and lamnated steel assenbled on a
steel shaft. It is supported by two bush-
ing-type bearings (N and T) on the ends and
an intermediate bearing (P) in the center.
The armature shaft has square-cut helical



splines which engage splines of positork

drive assenbly. At the opposite end is
the commutator which is the electrical
point of contact of the arnature.

5. Qperation (fliig—2)

a. Starter engagenent is performed
manual |y through the novenent of the shift-
ing lever (J). The shifting |ever causes
the yoke (K) to slide the positork drive
assenbly (L) to the engaged position. At
the same tine it acts against the blade
and plunger rod (H and closes the con-
tacts of the electrical switch assenbly.

b. Starter operation begins when the
contacts are closed thereby conpleting the
electrical circuit. El ectrical current
then flows to the starter through the ter-

mnal post [I1g.1 1), formng nmagnetic
fields about the field coils (F) and arm
ature (Q. The magnetic fields produced

have the sane polarity and torque results
causing the armature to rotate. The com
mut ator and brushes (D) act as a reversing
switch and keep the nmgnetic field around
the armature the same polarity as the
magnetic field about the field coils. This
effect results in continuous rotation of
the armature.

c. This torque is transferred to the
engine through the positork drive assem

bly. After the engine starts, flywheel
rotation speed is faster than that of the
armature which causes the positork drive
assenbly drive gear to override.

d. Wien the pressure on the shifting
lever is released, the return spring (G
retracts the shifting lever. This opens
the contacts of the switch assenbly and
di sengages the positork drive assenbly.
6. Data
Vol t age. e 24 v dc
Current at rated |oad

(rated max) . . 380 anps
Torque (rated) 21.0 ft-1bs
Pi ni on speed:

No load at 20 v dc . . . 5300 rpm

Rated at 21 v dc and 380 anps . 1625 rpm
Efficiency (rated). 63%
Pinion rotation (faci ng

drive end) . cl ockw se
Nurmber of teeth on posmork

drive assenbly (pinion) . . . . . . 12
Mounting data:

Number of nounting holes . . . . . 3

Di aneter of nmounting hol es 0. 6562-i n.

Mounting hole circle

di anmet er . 5.76-in.
Length 16.87-in.
Di anet er . 5-in.
Wi ght 48.5 1bs



CHAPTER 2

PARTS,

SPECI AL TOOLS.

AND EQUI PMENT FOR

FI ELD AND DEPOT MAI NTENANCE

7. General

Tool s, equinent, and nai ntenance parts
over and above those available to the us-
ing organization are supplied to Arny
field mai ntenance units and depot shops
for nmmintaining, repairing, and/ or re-
building the nateriel.

8. Repair Parts

Repair parts for the starter assenbly
are listed i fT_Appendix IT] which is the
authority for requisitioning replace-
ments.

9. Commmon Tool s and Equi pnent

Standard and commonly used tools and
equi prrent havi ng general application to
this materiel are listed in DA Supply Man-
uals SM 9-4-4910 A4 and -A38; SM 9-4-
4910-A59 and -A69; SM 9-4-4910 A73 and

-A74; SM 9-4-4910-J8-13; SM 9-4-4910J9-1
and -8; SM 9-4-5180- A16 and -A24; SM 9-
4-5180- A58; and are authorized for re-

pl acenent by TA and TCE.

10. Special Tools and Equipnent

There are no special tools or equip-
ment required to performrepair and re-
build operations contained in this nanual

11. Improvised Tools

The dinensional detail drawing of the
i mprovi sed brush spring lifter (flCg._3)
furni shed herein applies only to field
and depot shops to enable these maintenance
organi zations to fabricate the tools |o-
cally, if desired. This tool is of chief
val ue to maintenance organi zati ons engaged
in rebuilding a large nunmber of identical

conponents: however, it is not essential
for rebuild and is not available for issue.
30 GAGE MUSIC WIRE (0.080)
5/16
9
5/8 "
¥

4-1/2 >

I}

NOTE. ALL DIMENSIONS SHOWN ARE IN INCHES

RA PD 395376

Figure 3. Inprovised brush spring lifter.



CHAPTER 3

TROUBLESHOOT| NG

Section

12. Purpose
Note. Information in this chapter
is for wuse of Arny naintenance per-
sonnel in conjunction with and as a
suppl ement to the troubl eshooting sec-
tions in the pertinent vehicle and en-
gine technical manuals. It provides a
continuation of the instructions where
a remedy in either of these technical
manuals refers to Army maintenance
personnel for corrective action.

Operation of a deadlined vehicle wth-
a prelimnary examnation can cause
further damage to a di sabl ed component and
possible injury to personnel. By careful
i nspection and troubl eshooting, such dam
age and injury can be avoided and, in ad-
dition, the causes of faulty operation of
a vehicle or conponent can often be deter-
mned wthout extensive disassenbly.

out

13. General Instructions and Procedures

This chapter contains inspection and
t roubl eshooti ng procedures to be perfornmed

Section I1I.

14. General

After the starter has been received by
the maintenance activity for prelimnary
inspection, or if performance of the start-
er has been unsatisfactory due to unknown
causes, it nust be inspected as described
in this section. Wen the cause for fail-
ure has been found, the starter should be
di sassenbl ed and repaired before proceed-
ing with the tests. Additional operation-
al tests performed on a dammged starter

TROUBLESHOOTI NG

GENERAL

after a conponent has
the vehicle and/or engine.

a. Inspection after the conponent is
renmoved from the vehicle and/or the engine
is performed to verify any diagnosis nade

when the conponent was in the vehicle, to
uncover further defects, or to determ ne
mal functions if the conponent alone is
received by the nmintenance activity.

This inspection is particularly inpor-
tant in the last case because it is often
‘the only nmeans of determning the mal-

function without
the component.

conmpl etely disassenbling

b Troubl eshooting a disabled conpo-
nent after it has been renoved from the
vehicle and/or engine consists of sub-
jecting it to tests on a suitable test

stand. This chapter discusses those synp-
tons which can be diagnosed by using the

testing equipnent and interprets the re-

sults in terns of probable causes. In-

formation pertaining to this testing is

contained in [paragrapns 35 through 38.
PROCEDURES

would only increase the danage.

Note. Make certain that unusual
noises are not produced by the test
equi pnrent used.

15. Troubleshooting

The following table lists the possible
mal functions that mght be encountered,
their probable causes, and the recommended
corrective action.



Table I. Troubleshooting

Malfunction

Probable Cause

Corrective Action

1. Starter fails to crank

a. Current not reaching

starter,

Worn brushes. This con-
dition is usually indi-
cated by a slight volt-
age drop at starter ter-
minal.

o

c. Worn or pitted commu-
tator. This condition
may show a slight volt-
age drop when the start-
er is energized depend-
ing upon the extent of
the damage.

a.

[=2

Connect a voltmeter be-
tween the starter ter-
minal and ground, En-
ergize the starter and
observe the voltmeter.
A reading of approxi-
mately 24 volts shoulid be
indicated, If no reading
is noted, trace out the
starter circuit and check
battery condition. (Refer
to pertinent operator's
manual.) ,

Remove end cover (fig+4),
check brush spring ten-
sion (figs—10), check
brush condition pa?.
26e), replace brushes
(figs.=4=and 26), and in-
stall end cover (p==
34b).

Disassemble the starter
(pat=—21), resurface the
commutator (pars—=7e),
and assemble the starter
(par=—28),

2, Low torque and low cur-

rent

a, High internal resist-

ance,

Poor brush contact,.

Remove end cover (fig=—4)
and tighten brush leads.
Install end cover (par.

Remove end cover (filgs"4)
and inspect commutator,
If commutator is worn or
dirty, disassemble start-
er (pdr¥+—2l), resurface
commutator (par—=27e),
and assemble starter (par,
6 Check for worn
brushes (1lb, above).

3. Low torque and high cur-
rent

a. Faulty armature.

b. Armature drag.

1o

If armature shows exces-
sive brush arcing, dis-
assemble starter (par
21), check armature rfor
grounds (fig~—29), or
shorts {(figs—30), repair
armature (pd®s—27e), and
assemble starter (par.

28

Disassemble the starter
(pa™—21), inspect bear-
ings (jpars—26) and arm-
ature (par—26g); repair
armature (paf,—27e), re-
place bearings, and as-~
semble starter ( par-—28).




Table 1.

Troubl eshooting - Continued

Mal f uncti on

Probabl e Cause

Corrective Action

4.Starter produces exces-
sive noise when operated

Worn bearings.

Di sassenble the starter
(p&——21), inspect bear-
ings (paF—26), replace
bearings, and assenble
starter (padr—28).

5.Starter fails to oper-
ate or cranks very sl ow

ly

®

4

|O

I~

i

Short circuited or
grounded ar nmat ure.

Worn, binding, or poor-
ly seated brushes.

Poor commutation due to
dirty, rough, or pitted
conmmut at or .

Eccentric commutat or.

Field coils grounded.

g

If armature shows ex-
cessive brush arcing,
di sassenbl e the starter
(pa—=21), check arna-
ture for grounds (fig.
CZI9F or shorts (fig—30),
repair armature (par.
), and assenble the
starter (pd—28).

b Renmove end cover (7o

4), check brush spring
tension (fig—10), check
brush condition (par
26e), replace Dbrushes

(1gs. 24]and 26), and
instalT end cover (par.

c. Disassenble the starter

((par—21), resurface the
comutator  (paF—27e),
and assenble the starter
(pd=—28).

d. Disassenble the starter

(pdF—21), check eccen-
tricity (fi'g—31), re-
pair comutator (par
27e), assemble starter

(pafF—28).

& Inspect the field coils

(paF—=26f ). If field
coils are grounded, dis-
assenbl e starter ( ;
21), repair field coils
(pdr.—27f), _and assenble
starter (par—28).

6. Excessive arcing of the
brushes.

F’

Wrn, binding, or broken
brushes.

Scored, pitted, or dirty
commut at or

a. Renove end cover (fFg™
“4), check brush spring

tension (fig—10), check
brush condition (fpa—
26e), replace brushes
(figs—24 and 26), and
install end cover (par
34).

Di sassenble the starter
(par—21), resurface the

conmutator  (pdr—27e).
and assenbl e
(p&F—28)..




Table I.

Troubleshooting — Continued

Malfunction

Probable Cause

Corrective Action

6. Excessive arcing of the

brushes — Continued

Eccentric commutator.

Shorted or
field coils.

grounded

Shorted or grounded arm-

ature windings.

Poor brush contact.

Insufficient brush
spring tension.

=)
.

Dlsassemble the starter
(pdr+—321), check eccen-
tricity (fl§::331), re-
pair commutator (FaFH

27e), assemble sta

rter

Inspect the field coils
(pars—26f) . If field
coils are grounded, dis-
assemble starter (parl
21), repair field coils
(pa®¥=—=27f), and assemble
starter (pas—28),

If armature shows exces-
sive brush arcing, dis-
starter (pam
21), check armature for
grounds (fiE~—29) or
shorts (fig=—30), repair
armature (paz::i7e), and

nevmmem T A
abdTilluLc

assemble starter (par
28).

Remove end cover (figl
4), check brush spring

tension (fig+10), check
brush condition (pa®.
26e), replace brushes
(figs=— 24 and 26), and
1n§tall end cover (pa=ry
34).

Remove end cover (fig,
4), check brush spring
tension (fifg+10), dis-
assemble starter (pa=m
21), replace springs
(figs—™3), assemble the
starter (par=—2%).

Starter pinion fails to
engage.,

Drive binding on arma-
ture shaft,

Disassemble the starter
(p&¥—21), inspect drive
(paF¥—26c), repair drive
(pEE:i?c» and assemble

starter (paF—28].

Starter vibrates dur-

ing operation

damaged bear-

Dlsassemble the starter
(pae—=1), inspect bear-
ings (p&F+26), replace
bearings, and assemble
starter (pam=—28).

Starter
noisy

operation is

Worn or rough bearings.

Starter 1loose on the

mounting flange.

1o

Disassemble the starter
(pa=—21), inspect bear-
ings (pdr=—=26), replace
bearings, and assemble
starter (pa=—28).

Tighten the
parts.

attaching




Table I.

Troubleshooting — Continued

Malfunction

Probable Cause

Corrective Action

10. Low speed and low cur-
rent

a. High internal resist-
ance,
b. Poor brush contact.

a.

o

Remove end cover (fig. 4)
and tighten brush s,
Install end cover (par.

34).

wE/ e

Removeendcoveri?1g,4),

check ng§h spring ten-
sion (Fi 10), replace
%figs. 24 and 26),

end

cover

aASvaaLa

par. 34).

11. Low speed and high cur-
rent

a. Faulty armature.

b. Armature drag.

If armature shows exces-
gsive brush arcing, disas-
semble starter (par. 21),

check t rmature for
grounds ig, 29) or for
shorts 30), repair

armature Epar, 27e), and
assemble starter par.
28).

ingsg 26) and arma-
ture 26g), replace
ings, repair armature
par. 27 nd assemble
starter (par. 28).

géﬁﬂgsgmble the starter
pan.?%i%’ inspect bear-
.par.




CHAPTER 4
REPAI R AND REBUI LD

Section |.

16. Removal and Installation
Refer to TM 9-2815-204-35 for instruc-
tions covering the renoval and installa-

tion of the starter.

17. Cleaning Before Disassembly

Bef ore begi nni ng di sassenbly, wash
starter thoroughly with dry-cleaning sol-
vent, Federal Specification P-S-661, or
volatile-mneral -spirits paint thinner

Section |1I.

19. Ceneral

a. Disassenbly of the starter will
be perforned in figure nunber sequence
and the instructions provided with each
illustration will, in turn, be perforned
in the order of their respective index
letters. If no instructions are provided
with these index letters, the procedures
involved are relatively sinple and the
parts shoul d be renoved in the sequence
indicated by the letters.

b. Al packings and gaskets will be
di scarded during disassenbly to insure
their replacement by new parts during as-
senbly.

20. Switch Assembly and End Cover

a. Refer to[digure 4for.instructions
covering renoval of the switch assenbly
and end cover.

b. Refer tofiqgures |5 through 8for

instructions covering disassenbly of the
switch assenbly.

10

GENERAL

and dry with conpressed air (15 psi).

Warning: Particles blown by com
pressed air are hazardous. Mike certain
air streamis directed away from user

and any other persons In area.

18. Parts Kits

Standard parts kits shoul d al ways be

used when repairing or rebuilding the
starter assenbly. Ref er t[0_Appendix 1T]

for description of parts Kkits.

DI SASSEMBLY

ORD E17860

A - Renove end cover.

B - Renmpbve nut and | ock washer.

¢ - Renpve four, screws and |ock washers.
D - Renove switch assenbly.

Fi gure 4. Rermoving or installing
switch assenbly and end cover.



' ele T TS
ORD E17861

ORD E17863

A - Renove housing plug. A - Hex nut
B - Lock washer
B - Renove four screws and | ock washers. C - Hex nut
D - Lock washer
c - Renpve switch bl ade housing and as- E - Terminal washer
soci ated parts. F - Term nal bushing
G - Gasket retainer
- Rerove two housing insulators. H - Terninal gasket
J - Long contact terninal
E - Renove and discard switch body gas- K - Insul ating, bushi ng
ket . L - Insulating washer.
Figure 5. Renpving or installing switch Figure 7. Rermoving or installing |ong
bl ade housing and associated parts. contact terminal and associated parts.

SWITCH . BLADE
HOUSING

T T T ORD E45604

- Hex nut

- Lock washer

- Term nal washer

- Terminal bushing
Gasket retainer

- Termnal gasket

- Short contact term nal
- Insulating bushing

- Insul ating washer

A - Depress return spring and renove
spring retainer.

B - Renove return spring.

¢ - Renove bl ade and plunger rod.

“IOTMOO m>

D - Renove and discard plunger rod pack-
i ngs.

Figure 6. Renoving or installing blade Figure 8. Removing or installing short

and p| unger rod and associ at ed partsl contact termnal and associ ated parts.

11



21. Pinion Housing

4.  Refer to[figure 9] for instructions
covering the preparation necessary for
removal of the pinion housing.

b. check the brush spring tension as

shown in fligure_T0.1I1f the tension of an
brush spring is not between 20 to 5

ounces, mark the spring for replacenent.

c. Refer to figure Il for instructions
covering removal of the brushes.

d. Refer to[figure IZ]for instructions
covering renmoval of the pinion housing.

ORD E17B65

A - Renove frame packing ("O' ring).

B - Renmove franme plug.

c - Scribe alinement nmarks on starter to
facilitate assenbly,

Figure 9. Preparing for rempval or
installation of pinion housing.

12

Figure 10.

0-B0 OUNCE
SPRING SCALE

Measuring brush spring tension.



A - Lift
vi sed brush spring lifter (FEgd[3).

B - Renove brush from hol der.

up on brush spring using inpro-

c - Renove renmaining seven brushes in the
same manner.

Figure 11. Renpving or

installi nP brushes
using inprovised brush spring [i

fter.

e. Refer tpfigures 113 through 17 for
instructions covering disassenbly of the

pi ni on housi ng.

ORD E17868

A - Renpve eight bolts and |ock washers.

B - Rermove pinion housing and associ ated
parts fromthe frame.

c - Renmove and discard pinion housing
gasket .
Figure 12. Renoving or installing pinion

housi ng and associated parts.

ARMATURE

ORD E17849.

A - Renove two fiber washers.
B - Renpve thrust washer.
Figure 13. Removing or installing
washers from armat ure.

13



SHIFTIMG 1EVER
Y

\

CRD E17871

A - Rermove Wodruff key.

B - Renove shaft packing.

Figure 15. Disassenbling or assenbling
| ever and shaft assenbly.

REMOVE FOUR SCREWS
AND LOCK WASHERS

INTERMEDIATE
BEARING ASHY

ORD E17870

A - Renove stop nut.
B - Renobve hex screw.

Remove screw and | ock washer.

o
1

W)

Lift off retainer plate.
E - Renpve |ever and shaft assenbly.

Figure 14. Renoving or installing

| ever and shaft assenbly. 17872
ORD E

22. Armature

a. Refer toiigure 18 for instructions _ _ ] ] ]
covering removal of the positork drive as- Figure 16. Rermoving or installing inter-
senbly from the armature. nmedi ate bearing assenbly attaching parts.

14



b. Refer to[figure 191for instructions
covering disassenbly of the positork drive

BUSHING.TYPE assenbl y.
BEARING

SNAP RING
PLIERS

ORD E17873

A - Renpve pinion housing assenbly.
B - Lift off yoke.
Note. Do not renove bushing-type bear-

ing unless inspection OQpar._ 26b) shows

need for replacenent.

Figure 17. Removing or installing
pi nion housing assenbly. A - Conpress drive spring.
Warning: Exerci se extrene care when
conpressing drive spring so parts wll not

fly off and harm anyone.

B - Renmpbve snap ring.

c - Release tension on drive spring and
remove drive collar and drive spring.

Fi gure 19. Di sassenbling or assenbling
positork drive assenbly.

ARMATURE SHAFT

ORD E17874
C. Refer t¢ frgure 20 for instructions
covering renoval of the internediate bear-
A - Slide collar and pinion stop toward ing assenbly from the armature shaft.

gear to gain access to snap ring.

B - Renpve snap ring and collar and pinion
st op.

Note. Renove burs, if any, on armature
shaft before remobving collar and pinion
st op.

c - Renpbve positork drive assenbly.

Fi gure 18. Removing or installing
positork drive assenbly.

15



ARMATURE

A - Renpve fiber gasket.
- Renpve internediate bearing assenbly.
¢ - Renove oil seal.

Fi gure 20. Renmovi ng or

installing

BUSHING-TYPE
BEARING

ORD E17876

D - Renbve armature flat fiber washer.

Note. Do not renove bushing-type bear-
ing unless inspection [[par._26d) shows

need for replacenent.

internedi ate bearing assenbly

and associated parts.

ORD E17877

Figure 21. Renmovi ng or

16

23. Commutator End Head Assembly

instructions
commut at or end

a. Refertofizure 21 for
covering renoval of the

head assenbly.
b. Refer ffo firgurés 22 and 23 for in-

structions covering disassenbly of the
commut ator end head assenbly.

‘ Figure 21. I nstructions.
A - Renpbve four screws and |ock washers.

B - Rembve commutator end head assenbly.

installing comutator end head assenbly.



24. Brushes

COMMUTATOR a. Refer tpfigure 24 for instructions
END HEAD covering renoval of the four grounded
' br ushes.

o

HING-TYPE
BEARING

QRD E17878

A - Renove four screws and |ock washers.

B - Renove brush carrying plate assenbly.
Note. Do not renove bushing-type bear- : #

ing unless inspection [(par—26h) shows E17880

need for replacenent.

Fi gure 22. Removing or installing
brush carrying plate assenbly.
A - Renove four screws.

B - Renobve four brushes.

Note. Do not renobve the four brushes

soldered to the field coils. They will
be replaced if inspediion (par. 26e) de-
term nes wear beyond linmits specified.

Fi gure 24. Removing or installing

four grounded brushes.

b.  Refer to [digure 251for instructions
covering renoval of square bushing and as-
soci ated parts.

ORD E17879

A - Renmove four post clips.

B - Renmove four brush springs.

c - Renove four spring spacers.

D - Renove renmining four brush springs.

Fi gure 23. Removing or installing
brush springs.

17



ORD E17881

Figure 25. Renoving or
Section Il11. CLEANI NG
25. d eani ng
a. Ceneral. Wash all parts, except
those detailed i 5b through
25e, in dry-cleaning solvent, Specifica-

tion P-S-661, or volatile-mneral-spirits
paint thinner, and dry with conpressed
air.

\iar ni ng: Particles blown by com
pressed air are hazardous. Make certain

gha §I§ persons 1n aréa.

h. Field Coils. Clean field coils
and frame thoroughly with a cloth danp-
ened with dry-cleaning solvent or vol-
atile-mneral-spirits paint thinner. Be
careful not to damage protective insul-
ation coating. Dry thoroughly with com
pressed air (15 psi max.).

c. Armature. Renpve |oose particles
fromthe armature and wipe with a clean
cloth dampened with dry-cleaning sol vent
or volatile~nmineral-spirits paint thin-

ner. Cl ean commtator lightly with 00
sandpaper and renove all dust with com
pressed air.

d. Brush Carrying Plate. Clean the
brush carrying plate wth a brush and dry-
cleaning solvent or volatile-mneral-
spirits paint thinner and dry with com
pressed air.

€& Brushes. Clean brushes with a
clean, ary cloth only. Extreme care nust

18

-~ Hex nut
Lock washer

~ Hex nut

U o w >
[

~ Lock washer
~ Flat washer
~ Insulation washer

Cup washer

T Q"9 om
{

~ Rubber washer

installing square bushing.

I NSPECTI ON, AND REPAI R

be taken to prevent dry-cleaning solvent
from contacting the brushes.

26. Inspection

a. Ceneral. Inspect all screws, bolts,
nuts, threaded holes, and plugs for worn
or damaged threads. Replace all worn or

damaged parts. I nspect renaining hard-
ware itenms and replace damaged parts.

Not e. [Figures 29, 30, 31, 34, and
36 do not depict the arnature used in
the starter assenbly; however, the pro-
cedures for testing and repairing the
armature are the sane.

b.  Pinion Housing.
(1)

I nspect the pinion housing for
cracks, distortion, and burs.
Repl ace if damaged.

I nspect the housing bushing-
type bearing for score marks and
wear patterns. Check bearing
against limts specified in re-
pair and rebuild standards (par.
40) and replace using a 0.87-
inch dianmeter arbor if worn be-

yond limts.
(3) If the housing bushing-type
is removed, check the

diameter of the bearing bore in

the pinion housing against the
limts specified in the repair

and rebuild standards [[par.__40)

(2)



and replace the housing if worn
beyond limts.

c. Positork Drive Assenbly.

(1) Inspect bearing surface and in-
ternal splines of the positork
drive for score marks and wear
patterns. Check snap ring groove
for damage. Repl ace drive if
damaged.

(2) Check the drive spring against
limts specified in repair and
rebuild standards[(par. 40) and
replace the spring if it is not
within these linits.

(3) Inspect the drive collar for
signs of wear and distortion and ORD E17882
replace it if either condition
exi sts.
A - Melt solder and bend back | eads.
(4) Inspect the gear teeth for wear

pattern and replace the positork B - Renove four brushes.

drive assenbly if wear is ex-

cessi ve. Figure 26. Renoving or installing
four brushes.

d. Internediate Bearing.
(2) Inspect the internediate bush-
(1) Inspect the intermediate bear- ing-type bearing for score narks
ing for cracks, distortion, and and wear patterns. Check bear-
burs. Repl ace if damaged. ing against limts specified in

SOCKET WRENCH

/

PRESS RAM

SCREWDRIVER}

ORD E17883

Figure 27, Loesening or tightening pole piece screws.
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repair and rebuild standards

and replace using a
0.09-inch diameter arbor if worn
beyond limts.

(3) If the internediate bushing-
type bearing is renoved, check

that are soldered to the field
coils require replacenment, re-
nove themas shown in
Install anew set of brushes by
referring[fo_Tfiquie 26and re-
versing disassenbly procedure.

the diameter ofthebearing bore f« Field Coils and Frane.

in the internediate bearing re-

tainer against limts specified (1) Check field coils for insulation

in the repair and rebuild stand-
ards [par—140) and replace the
internediate bearing retainer
if worn beyond limts.

e, Brush Carrying Plate Assenbly and
Br ushes.

(1) Inspect the brush carrying plate
for any visible danage. Repl ace
i f damaged. Repl ace any brush
springs that were nmarked for re-
pl acenent during disassenbly.

br eakdownwi t han ohnmet er. At -
tach one probe of the ohnmeter
to the brush |ead and the other
probetothe termnal post. The
m ni mum reading should not be
less than one megohm, |If the
field coilsare damaged, renove
them as shown in {igures 27 and
28. Install a new field coil
assembly by referring to[figuresi
[Z83and 27 and reversing the dis-
assenbly procedures.

(2) Inspect field frane for cracks
(2) Inspect the brushes for chips, and burs. Inspect if cracked.
cracks, loose termnal |eads,
and grease spots. Check the g. Armature.

length of the brushes against
the linits specified in the re- (1)
pair and rebuild standards (par.
40). Replace the brushes if worn
beyond these linits. In the
event that any of the brushes

T
[lNCHES ? 31

A — Renpve eight pole piece screws and D - Renpve
gasket s.
E — Renove
B — Renove four pole pieces.
F - Renove
¢ - Renove field coils.

Fi gure 28. Removing or installing field coils

20

I nspect the conmutator contact
surface of the armature. A sat-
isfactory conditions indicat-
ed by an even, hi ghly burnished,
dar k- copper col or. If the

FIELD FRAME

ORD E17884

| ead insulation.

i nsul ati on washer.

nmetal washer.

and associated parts.



Fi gure 29.

contact surface is rough,
ted, scored, burned, or coated
with hard carbon or oil, the com
mut ator must be resurfaced pro-
vided it is in good electrical
and nechanical condition as a
result of the follow ng inspec-
tion. Check armature against
limts specified in repair and
rebuil d standards[{par—_24p) and
replace the armature if it is
not within these limts. I n-
spect splines of armature shaft
for wear or damage and replace
the armature if either condi-
tion exists.

pit-

I nspect the armature for grounds
with a test light by touching one
probe to commutator bar riser
and the other to armature core
(f0g—29). Test all conmmutator
bars in this manner. If test
light glows, the armature is
grounded and nust be replaced.

Inspect armature for short cir-
cuits with a grower. Place the
armature in the grow er and hold
a thin strip of steel, such as
a hacksaw bl ade, about 1/32 to

1/16 inch away fromthe armature

in CTigure 30J

core as shown

TOUCH. ONE PROBE
TO ARMATURE CORE

RA Py 395422

Testing armature for grounds.

Fi gure 30.

RA PD 395429

Testing armature for
short circuits.

N

COMMUTATOR

Fi gure 31.

DIAL INDICATOR

RAPD 395425

Checking armature eccentricity.

Wiile holding the steel strip
in position, rotate the arma-
ture slowly in the gromer. A
short circuit wll pull t he
steel strip tightly against the
armature core and cause the
strip to vibrate. If a short
circuit is found, the arnmature
nmust be replaced.

21



(4) I nspect armature shaft aline-
ment and commutator for ec-
centricity to shaft with a lathe
or "V' bl'ocks and a dial indi-
cator (fig._31). Check arnmature
shaft for true alinenment. |f

shaft run out exceeds 0.005-
inch, armature must be re-

pl aced. I f commutator eccen-
tricity exceeds 0.003-i nch,
commut ator of armature shaft
nust be refinished provided it
will not be cut below linmts
specified in repair and rebuild

st andar ds_(par.] 40). If com

nutator requires cutting bel ow
limts specified, replace arm
ature.

h. Head and Bushing Assenbly.

(1) Inspect the comutator end head
for cracks, distortion, and
burs. Replace if damaged.

(2) Inspect the head bushi ng-type
bearing for score nmarks and wear
atterns. Check bearing against
imts specified in repair and
rebui |l d standards[{par. _20) and
replace using a 0.750-inch ar-
bor if worn beyond linits.

(3) If head bushing-type bearing is
removed, check dianeter of bear-
ing bore in comutator end head

against limts specified in re-
pair and rebuild standards

[40)] and replace head if it is
not within these limts.

L. End Cover. |Inspect the end cover
for denfsS, cracks, and distortion. Replace
i f danmaged.

i. Switch Assenbly.

(1) Inspect the switch body for
cracks, distortion, and burs.
Repl ace i f damaged.

(2) Check plunger rod return spring
against limts specified in re-
pair and rebuild standards (par.]
[40N and replace the return

spring if it is not within these
limts.
(3) Inspect the switch blade hous-

ing for cracks,
burs.

distortion, and
Repl ace if damaged.

k. Shifting Lever and Yoke.

(1) Inspect the shifting lever for
wear on the shaft and burs in
t he packi ng groove. Repl ace
the lever if worn or damaged.

22

(2) Inspect the yoke for wear in the
shaft hole and wear on the slider

bl ocks. Repl ace the yoke if
wear exists.
27. Repair
a_ Ceneral. The follow ng subpara-

graphs cover only those parts wherein a
repair operation will return the danmaged
part to serviceable condition. Parts not
detail ed herein nust be replaced when they
fail to pass the required Inspection (par.
26) .

b. Pinion Housing. Mnor burs or dam
age on The mating ,surfaces of the pinion
housing can be removed or cleaned up with
afinemll file.

1/64 10 1/32
QUARTER RADIUS 1/, 6 — APPROX

) ~sns T

N —
s 1
36-1/2 DEG 6 DEG 3/8 12
15 DEG - AL
‘I 10 DEG
) 3/16
- T
1-1/8 1-1/32 1-1/8
4
~ =12 \- 8 DEG
TE. ALL DIMENSIONS GIVEN ARE IN INCHES
RA PD 39542
Figure 32. Cutting tool

shar peni ng di nensi ons.

POINT OF CUTTING TOOL TO
BE 1/32 INCH BELOW CEN-
TER LINE OF ARMATURE
SHAFT.

RA PD 395423

Figure 33.

Proper position of
cutting tool.



c. Positork Drive Assenbly. M nor
damage such as nicks, burs, etc, of the
positork drive maybe repaired with a file
providing it does not destroy the effec-
tiveness of the snap ring groove.

d_ Internediate Bearing Retainer.
M nor damage such as nicks, burs, etc, of
the intermediate bearing retainer may be
repaired with a fine mll file.

g. Ar mat ur e.

(1) Resurfacing. Sharpen the |athe
cutting tool to the dinensions

given in

Note. For comutator turn-
ing, the lathe cutting tool nmust
be extrenely sharp. After grind-
ing, hone the tool with a fine
hard stone to insure a snooth
cut during the turning opera-
tion.

Position the tool wth respect
to the commutator as shown in

3. Resurface the com
mutator at 800 rpm taking only
light cuts each time. No nore
than 0.005-inch should be re-
noved during any one cut and

START GROOVE IN MICA
WITH 3 CORMNERED FILE.

MICA \ SEGMENT
\ 48 4
RIGHT WAY

MICA MUST BE CUT AWAY
CLEAN BETWEEN SEGMENTS.

the final cut should not be

nore than 0.002-inch. Af ter
resurfacing, check armat ur e
against limts specified in re-

pair and rebuild standards (par.
40) and replace it if it falls
bel ow these limts.

RA PD 395428

Figure 34. Undercutting mca using

a power-driven tool.

Pr_—_>
;«— COMMUTATOR

UNDERCUT MICA WITH PIECE
OF HACKSAW BLADE.

— =
W)

\ 74 “y
WRONG WAY

MICA MUST NOT BE LEFT
WITH A THIN EDGE NEXT
TO SEGMENTS.

RA PD 40198

Figure 35. Undercutting mica using alternate hand method.
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comut at or

Fi gure 36.
wi th sandpaper.

Pol i shi ng

Note. When a cut is started,
it should be carried across en-

tire surface w thout stopping.

Undercutting mca. After re-
surfacing the armature, under-
cut mica to |/32-inch below the

(2)

Section |V.

28. General

d. The instructions covering assenbly
of the starter are alnost identically the
reverse of those covering disassenbly.
Therefore, the followi ng assenbly proce-
dures, for the nost part, wll be refer-
enced to the illustrations appearing under
di sassenbl y. When this occurs, the in-
structions appearing with each referenced
illustration should be performed in the
reverse order from which they are given.
For exanple, callout letters A B, C and
D indicate the sequence of the disassenbly
steps provided with Assenbl y
may be acconplished by performing these
steps in reverse order; i.e., D C B,
and A

b. The expl oded Vviews, g 48
through 50, are included inAppendix_11]
of the manual to provide a visual refer-
ence to the relationship of the conponents

24

surface of the commutator wth
a power-driven undercutting
tool (fida.__33). If a power-
driven tool is not available,
the mca may be undercut by hand,
as illustrated in[Tigurel
Should small burs extend be-
yond the grooves, they can be
renoved by running a three-cor-
nered scraper along the bottom
edge of the groove.

Pol i shing conmut at or. After
the mca has been undercut, re-
move all copper and nmica par-
ticles wth conpressed air.
Polish the commutator in a | athe
with 2/ 0 sandpaper as illus-
trated in[Iigure 36, with the
armature rotating at 1500 rpm

(3)

Checking arnmature eccentricity.
Setups dial indicator gage and
nmeasure the runout of the com
nmutator (Gg._31). Total run-
out should not exceed 0.003-
i nch.

(4)

f. Insulating Field Coils. Apply as
many coats of insulating varnish as neces-
sary to properly insulate the field coils.
Al'l ow each coat to dry Until "tacky" before
appl yi ng another coat. After sufficient
coats have been applied, place the field

coils in a drying oven and bake for two
hours at a tenperature of 193°F (77°C).
ASSEMBLY

of the starter and for part identification

29. Brush Parts Kit
Wen one part of the brush parts kit -

5702664 ([F1g._—_91) requires replacenent,
the entire kit should be used.

30. Brushes
a. Refer to[igure Z51for instructions

covering installation of square bushing
and associated parts.

b Refer to[figure 24]for instructions

covering installation of brushes.

31. Commutator End Head Assembly
a. Refer tofrgures 23 and 22 for in-

structions covering assenbly of the comu-
tator end head assenbly.



b. Refer tofigure 21 for instructions

covering installation of the commutator
end head assenbly.

c. Position sandpaper on armature as
shown in Insert armature and
install brushes. Rotate armature clock-

w se as shown in fiigure 38 o seat brushes.

1172 x 8 IN, NO.
20 SANDPAPER

ORD E17889%

Figure 37. Positioning sandpaper

on arnmature.

W U

NEW BRUSH 100%

i o B ok
i ) A
B B

Seat brushes until satisfactory as shown
in Pull the brushes out of
their hol ders. Remove armature and dis-
card sandpaper. Wpe armature and brush
with a clean, dry cloth.

2. Armature

a Refer to[figure 201for instructions

covering installation of internediate
bearing retainer assenmbly on the armature

b. Refer to[digure I91for instructions

covering assenbly of the positork drive
assenbl y.

Note. Before installing the positork
drive assenbly, lubricate the splines of
the armature shaft and the groove in the
drive collar with grease, Specification

M L- G 3278.

ORD E17890

Fi gure 38.

Rotating armature to
seat brushes.

85%

SATISFACTORILY SEATED BRUSHES

= U N

UNSATISFACTORILY SEATED BRUSHES

NON SEATED AREAS

LEGEND

Fi gure 39. Exanpl es of

[ seateo Areas

RA PD 395424

satisfactory and unsatisfactory brush seats.
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c. Refer tp firgure 18 for instructions
covering installation of the positork

drive assenmbly on the armature.

"ORD E1789Y

DIAL INDICATOR

Figure 40. Measuring armature end play.

Section V.

35. General

Wienever a starter is tested, it should
be checked for any unusual noises or vi-
bration that might indicate an unservice-
able condition. If either condition ex-
ists, further testing should not be at-
tenpted and starter returned for rebuild.
36. Pinion Clearance

Check starter to nake certain positork
drive is fully engaged when switch ener-
gizes starter notor and pinion clearance
is between 0.010 to 0.050-inch as shown
in[figure 41. Perform the pinion clear-
ance check as follows:

a. Loosen |ocknut and turn adjusting
to the position shown in[figure 47]

bol t
b. Use screwdriver or wench to engage

switch by conpressing spring as shown in

26

33. Pinion Housing

a. Refer t@ frgures 17 through 13 for
instructions covering assenbly of the pin-
i on housi ng.

Note. Before installing the |ever
and shaft assenbly, lubricate the shaft
with grease, Specification ML-G 3278.

b. Refer to figures 1Z]and 11 for
instructions covering installation of the
pi ni on housing and brushes.

¢c. Measure the end play of the arna-
ture shaft using a dial indicator as shown
in[figure 40. If the end play is not be-
tween 0.005 to O @BGinch install or re-
move fiber washers (A_Tigl 13) as neces-
sary. This can be a(ccorrp |shed) by pullin
the brushes out of their holders

[TI) and renoving the comutator end head
assenbly . Repl ace the above
parts and recheck end play.

34. Switch Assembly and End Cover
a. Refer toafiguresi8 through 5 for

instructions covering assenbly of the
switch assenbly.

b. Refer tdadiigure 4 for instruction

covering installation of switch assenbly
and the end cover.

TESTS AND ADJUSTMENTS

HEX HEAD SCREW

| =4

0.010-IN.
0.050-IN.

L ORD E45676

Figure 41. Measuring pinion clearance,



ADJUSTIN G SCREW

LOCKNUT

turned in.

Figure 42. Adjusting bolt

et

TOH RETURN
SPRING

s

ORD £4635%

Fi gure 43. Conpressing spring

to engage switch.

switch in
forward until
rest against collar

c. Wile holding
position, pull |ever
tork drive conmes to
and pinion stop. At this point the |ever
is in a near vertical position. Furt her
movenent of |ever causes the 30 |b drive
spring to conpress. Do not conpress the
drive spring.

engaged
posi -

Note. I n proper operation the |ever
and shaft assenbly noves freely from
initial to near wvertical position. | f
any stickiness or binding is felt, the
lever and shaft nmnust be renoved (f1g-]
[TZ)] and the shaft lubricated with grease,
Specification ML-G 3278.

d. Wth switch engaged and |ever po-
sitioned, turn adjusting bolt out wuntil
the bolt head rests against the blade and
plunger rod as shown in

LEVER

O OSUREW

resting
rod.

Fi gure 44.
agai nst

Head of adjusting bolt

bl ade and pl unger

Turning adjusting bolt.

Fi gure 45.
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e. Release lever and swtch.

L Turn adjusting bolt one-half turn

away from lever as shown in [fIQUre 45]

Ti ghten | ocknut as shown in [dIgurel

a.

461

ORD £44361

Figure 46. Tightening |ocknut to
secure adjusting bolt.

37. No-load Test

a. Connect a 24 volt dc power source,
variable resistance voltmeter, 1,000 am
pere ammeter, test switch, and the starter
to the test circuit as shown i n[dIIgure 47]
Check the current draw at the ameter at
20 volts. It should be 65anps. Measur e
the speed of rotation of the armature. It
should be 5,300 rpm

b. If a low speed and high current
condition exists, check the armature for
excessive arcing, grounds (fig_—2®), and

28

shorts (fI—30Q). Also exanine the start-
er for armature drag. If drag exists,
check for |oose pole shoe screws and tight-
en as necessary; or, disassenble the start-
er and check for armature eccentricity

0T —31) or faulty bearings.

c. |If alow speed and | ow current con-
exists, inspect the starter for

dition
faulty connections and for poor brush con-

tact (Ig—39).

38. Stall Current and Torque Test

a. Connect the starter as shawn in fig-
ure 47 and clanp starter down. DMount a
torque arm and tension gage on the start-

er. Close test switch and adjust volt-
age to 4.0 volts. Check the current draw
at the ammeter. It should be 380 anps

maxi mum Check the torque reading at the
tension gage. Miltiply tension gage read-
ing by foot-length of torque armto obtain
stall torque. It should be 21.0 foot-
pounds m ni num

| ow torque
shorts and
conponent s.

b. If a high current and
condition exists, check for
proper assenbly of the starter

. If a low current and | ow torque con-
dition exists, check field coil s[Ipar._26),
armature (fiCg—29), and brushes (O g—3Y).

4’{ TERMINAL STUD

g>\ STARTER

VOLTM

OLTMETER GROUND
SWITCH TO FRAME

AMMETER
AMMETER SHUNT BATTERY
ORD E18616

Fi gure 47. Starter test setup.



Section V. REPAIR AND REBUI LD STANDARDS

39. General

The repair and rebuild standards |isted
give maximum mnimm and key clearances
of new or rebuilt parts. They also give
wear limts which indicate that point to
which a part or parts may be worn before
replacement, in order to receive maxi num
service with mnimm replacenment. Nor -
mally, all parts which have not been worn
beyond the dinensions shown in the "War

40. Starter Assembly Standards

a. Arnmature and Bearings.

limts" colum or damaged from corrosion
will be approved for service.

isk (*) in the "Wear limts"

cates that the part or

pl aced when worn beyond the

An aster-

colum indi-

parts should be re-

limts given

in the "Sizes and fits of new parts" col-
um. In "Sizes and fits of new parts”col -
um, the letter "L" indicates a |loose fit
and the letter "T" indicates a tight fit.
Al dimensions are given in inches unless

ot herwi se specified.

Fi g. Ref . Sizes and fits
No. letter Poi nt of neasurenent of new parts
48 a oD of bearing -------""------- 0.7545 to 0.7555

b ID of bearing ----------------- 0.6260 to 0.6270
c Dia of bearing bore in head --- 0.7150 to 0.7520
a-c Fit of bearing in head ------- 0. 0025T to 0.0045T

d OF of commutator end of armature
shaft ------------------mmmmmoe o 0.6239 to 0.6250
b-d Fit of shaft in bearing ------- 0.0010L to 0.0031L
e Commut ator dianeter ----------- 1.6800
f 0D of drive end of armature shaft
(large dia) ------------------ 0.8700 to 0.8720
g OD of drive end of armature shaft
(small dia) -------m-mmmmmmmmmmeeees 0.7456 to 0.7465
h Dia of bearing bore in inter-

) medi ate bearing retainer --
] ID of bearing ---------------

.9995 to 1.0005
.8725 to 0.8745

R OOO

f-j Fit of shaft in bearing ------- .0005L to 0.0045L
k QD of bearing -------------s--se- .0030 to 1.0040

h- k Fit of bearing in internediate
retainer o --------------------- 0. 0025T to 0.0045T

I Drive spring:

Free length ----------mmmmmmmmeeees 2.21
Lbs conpression at 1.81-inch
length --------------------- 20 | bs
m ID of bearing --------"--------- 0.7475 to 0.7485
g-m Fit of shaft in bearing ------- 0.0010L to 0.0029L
n oD of bearing ------------------ 0.8780 to 0.8790
P Dia of bearing bore in housing 0.8745 to 0.8755
n-p Fit of bearing in housing ----- 0. 0025T to 0.0045T

b.  Brushes and Return Spring.
49 a Return spring:

Free length ---------------

Lbs compression at 1.25-inch

length --cooooooo
50 a Brush length ------oo ...

Wear
Field
mai nt

A
7%

0. 6310

s

0. 6234
0. 0076L
*

0. 8696

0. 7451

0. 8785
0. 0089L

ko

3¢

A
<

0. 7525
0. 0074L

3

3

*
0.5000

limts
Depot
mai nt

b
0. 6290

3

0. 6238
0. 0052L

0. 8700
0. 7456

0. 8765

0. 0065L
*

.
%

0. 7505
0. 0049L

3

3
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APPENDI X |
REFERENCES
1. Supply Manuals
The following Department of the Arny Supply Manuals pertain to this materiel:
a. Repair and Rebuild.

Engi ne, Diesel, (Milti-fuel): Turbosupercharged, Fuel Injected, TM 9-2815-204-35P

Water Cool ed, 6-Cylinder (Continental Model LDS-427-2) -------- TM 9-2815- 204- 35P
Shop Equi pment: Internal Conmbustion Engine Repair, Base Mintenance SM 9-4-4910- A69
Shop Equi pnent: Motor Vehicle, Field Mintenance, Mtor Vehicle

Assenbly Conpany ------- ----om mmommsmmsmsmos mmmmmon mmmmoos s SM 9- 4- 4910- A59
Shop Set:  Autonptive Repair, Field Mintenance, Post , Canmp or

Station, Combat or Track ---------------“-““-“-“------- SM 9-4-4910- A04
Shop Set: Depot Mintenance, Engine and Power Train Rebuild Conpany

(ArmamBNt ) - -m e m e o m oo SM 9-4-4910-J9-8
Shop Set: Depot Maintenance, Power Train Rebuild Conpany (Automotive) SM 9-4-4910-J9-1
Shop Set: Field Miintenance, AutonDtive ----------------------~--- SM 9-4-4910- A38
Shop Sets: Field Mintenance, AutonDtive --------ooomaoo SM 9-4-4910-J8-13
Shop Sets: Field Maintenance, Autonotive No. 1 Supplemental ----- SM 9- 4- 4910- A73
Shop Sets: Field Mintenance, Autonotive No. 2 Suggl emental ----- SM 9-4-4910- A74
Tool Kit: Autonotive Mintenance Field O dnance Il ecting Point

1067110 = V1) SM 9- 4-5180- A16
Tool Kit: General Mechanics --------""" =-==-- =---o- momoos mooos SM 9- 4-5180- A58
Tool Kit: General Mechanics, Field Odnance Park Company (Arny or

(0,0 774 SM 9-4-5180- A24

b. Vehicle.
Truck, Cargo: 2-1/2 Ton, 6 x 6, M35AL (Multi-fuel) -------------- T™ 9-2320- 235- 35p
2.  Forms

The following form pertains to this nateriel. (Refer to DA Panphlet 310-2 for

i ndex of blank formns.)

DA Form 2028, Recommended Changes to DA Technical Mnual, Parts List or Supply Manual
7, 8 or 9

3. Other Publications

The following publications contain information pertinent to major item materiel
and associ ated equi pment.

a._ Operation.
Qperation: Truck, Cargo, 2-1/2Ton, 6x6, M5AL (Milti-fuel) ----- T™ 9-2320- 235- 10
O gani zational Mintenance: Truck, Cargo, 2-1/2 Ton, 6 x6, M35A1

(Ml ti-fuel) mmemmmim i e ™™ 9-2320-235-20

b. Maintenance and Repair.

Engine, Diesel; (Milti-fuel): Turbosupercharged, Fuel Injected,

Water Cool ed, 6-Cylinder (Continental Mdel LDS-427-2) -------- T™M 9-2815- 204- 35
Fiel d Maintenance, Consolidated Authorized Field Stockage List of
Repair Parts for Tank Autonotive Materiel -----------=--------- T™ 9-2300- 223- 34P
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APPENDI X |1

REPAI R PARTS LI ST

Section |I.

1. General

a. This
trated list of

appendi x contains an illus-
repair parts allocated to
Field and Depot Mintenance colums and
indicates the estimated quantities of
conmponent parts and equi prent authorized
for support of field and depot nainte-
nance.

L For fifth echelon, this |list serves

as a guide for recommended repair parts
for the rebuild of 100 nmjor conponents
and/or major end itens.

c. The non-supply items are not stocked

for-issue and are contained herein for

identification only.

Note. Every individual part is not
necessarily stored by itself; many parts
are stored as authorized kits, sets, or
assenbl i es. Such items are indicated
herein. Their conponents are listed in-
di vi dual ly. Conmponents of an assenbly
are bracketed to indicate their re-
lationship in the assenbly, whereas com
ponents of Kkits or sets are indicated

by their index numbers. When a conplete
illustration consists only of the conpo-
nents of a kit or set, these conponents
will not be bracketed and will bear dif-
ferent main index nunbers.

i For prices of Ordnance itens |isted
herein, see the appropriate supply manual
of the SM 9-2 series, Stock List of Al
Items -Price List. Prices of items that
are the responsibility of mterial agenc-
ies other than Ordnance may be obtained
fromthe appropriate type 2 supply manual s
for those services.

e. Additional applications of itens in
this manual are listed in the supply nman-
uals of the SM 9-3 series, Stock List of

Repair Parts.
2. lllustration and Text Relationship

a. I'llustrated supply

a. i
text |

tens are keyed
by nunmbers to their i

sting.

b Non-supply items will be identified
by nanme and part nunmber in [|egend on the
illustration and the identifying key num
ber will be encircled to indicate non-
supply status.
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c. Lower case key letters are refer-
ence points for repair standards |isted

in the mai ntenance portion of this manual.
3. Requisition Notes

a. |If the exact item requisitioned is
not furnished, or if other action is neces-
sary, the exact nature of the action taken
by the supplying agency wll be indicated
by standard symbols on prescribed forms.

b Wien requisitioning an item the
requesting agency wll order the Ilisted
item However, the supplying agencies wll
take necessary action to issue the exhaust

stock item until stock is exhausted, wheth-
er it be an individual item Kkit, set, or
assenbl y.

4. Explanation of Columns

- lllustrations. This colum indi-
cates the figure nunber of the illustra-
tion that depicts the item Wen nore
than one item appears on the illustration,
the item nunber is also indicated.

b Source, Maintenance, and Recover-
ability Code. This colum lists a code
that indicates the selection status and
source of supply of the repair part, the
| onest echelon authorized to install or

manuf acture the repair part, and the re-
coverability and expendability aspects of

the repair Igart. An exanple of this code
is P-OR The "P" indicates that the item
is a mission stockage list repair part

procured and stocked on a national pro-
gram basis, the "O' indicates the repair
part is authorized to organizational ech-
elons, and the "R' indicates that the re-
pair part is an expendable, recoverable
item These codes will vary and contain
di fferent conbinations of nunbers and |et-
ters that pertain to the pertinent item
bei ng coded. Refe h 6b, "Sym
bols" for the identification of all sym

bols contained within this colum.

Stock Nunber. This colum
St ock Nunber assigned by
Arnmed Forces Sup-

¢c. Federal
l'ists the Federal
the Catal ogi ng Division,

ply Support Center.

d.  Descri ption. The Federal |tem name
(shown in capital letters) and any addi-
tional description required for supply op-



erations are listed in this columm. Al l
dinensions listed are in inches unless oth-
erwi se specified. For further identifica-
tion, the mteriel agency or manufac-
turer's part nunber is parenthetically
listed at the end of each nonenclature.

The Unit of Issue
unit of issue for
etc.).

e. Unit of Issue.
colum lists the actual
each item (ea, ft, bulk,

f. Quantity Incorporated in Unit. The
Quantity Incorporated in Unit colum in-
di cates the nunber of these parts required
for the particular use indicated.

~ 15-day Maintenance Allowance Per
100g"|Vaj or Itens. No quantities are listed

in these colums. Refer to TM 9-2300-
223-34P for allowance factors for itens
to be stocked. If any item appears here-

listed in TM 9-2300-223- 34P,
required for

in and is not
it can be requisitioned as
i mredi ate use only.

h. Depot Miintenance Quide Per 100
Major Items.

(1) This colum lists the guide
quantity factors for the repair
parts recomended for the re-
build of 100 major conponents
and/or nmajor end itens.

(2) The quantities indicated in this

colum are for initial requisi-
tion. They will be revised by
the depot organization to con-
formto actual usage, which may

be nore or less than the quan-
tities indicated herein.

(3) Since the allowance factors are
based on 100 equipnents, it is
necessary to conpute the exact
quantity authorized. This quan-

tity is determined by the use
of a sinple mathenatical for-
nmul a. Resul ting fractional
values of 0.5 or larger wll
be rounded to the next higher
nunber . Fractional values be-
low 0.5 will be rounded to the
next |ower nunber.

Exanpl e 1: If the nunber of
equi pnents supported is 30, and
the allowance factor for 100

equi pnents is 1.9, the follow ng
conmput ati on would be nmade:

30 x 1.9 _

100 = 0.57
Since the resulting figure is
larger than 0.5, the echelon
woul d be authorized a quantity
of 1.

Exanpl e 2: If the nunber of
equi pnents supported is 89, and
the allowance factor for 100

equi pnrents is 3.4, the follow
ing conputation would be nade:

89 x 3.4 _
700 = 3.026

In this instance, the result
is rounded to the next |ower
whol e nunber since the frac-
tional value is less than 0.5
and the echelon would be au-

thorized a quantity of 3.
5. How To Find Parts

Parts may be located by referring to the
Table of Contents which lists the titles

of all illustrations. Ref er to
[Z] in this appendix, for an explanation o
illustration and text relationship.

6. Abbreviations and Symbols

a. Abbr evi ati ons.

alw  ---ee e al | owance
assy "t TTtTTTmtmmommomoes assenbl y(ies)
br e brass
cd- or zn-chromate-fin. -- cadm um or zinc
chromate finish
cd- or zn-pltd ---------- cadmi um or zinc
pl at ed
(o] copper
DA --------------- Departnent of the Ar
dir direc
ea "ttt Tttt each
ech ------oeie e echel on
€.0.  mmmmmmmmmmmmmm—aaoaooon for exanple
equi p. ----ss-seseemmaeeeeans equi prrent
gtc . "TTtTTttmttsommmommom- and so forth
fig, =---mmmmmmmm o figure
fil-hd -----cmmmmmieaoo fillister head
fl-hd ---cmmmm e flat head
FM - - e field nmanual
ft ----mmmmmmms mmmm e feet (f oot)
hex-hd -------------------- hexagon head
id -------- St inside dianeter
[ R T R that is
illust ------------------ illustration
[ Pl i nch
iNC - -mmmemmiaaaeaa i i ncor por at ed
o L L LR T R gener al
[ g =--mmmmmm e | ong
It ---"  mrrmmmmmmmmmmmmmees I'i ght (wei ght)
maint ---------- ------------ mai nt enance
med -------m e o o nmedi um
NC ------------------- American Nati onal
Coarse Thread
NF - ---mmmmmmmme oo Anerican National
Fine Thread
NO.  ------mmmmmm oo i----7_ nunber
od -~ cmmmmmmmmoms out side dianeter,
olive drab
ORD -------mmmmmmmmm e Ordnance
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ty ---mmmmeesoosmmmes o mmmmmmees quantity
rd-hd -----------miia - round head
§ "ttt mmmmmmmmmmmmss mmmeees --S- teel
SM ==mmmmms s e supply manual
SUP ~"mtTtttttottes mmmsmsmeoo-e- supﬁort
thk =-----cmmmm e thick
TM - - e - - techni cal nanual
tn-pltd --------------------- tin plated
UNF ----mmmemma - - Unified National Fine
WD mmmmmmm e wi de(w dt h)
L Synbols.

(1) Source, mintenance, and re-

coverability code.

(a) Source code.

P lies to repair arts
Avﬁﬁch are hi ghp rmrt%l ity
parts, procured by materiel

agencies , stocked in
and supplied fromthe mater-
iel agency depot sys-
tem and authorized for use
at indicated nmintenance
echel ons.

Xl Applies to repair parts
which are not procured or
stocked, the requirenents
for which will be supplied
by use of next higher com
ponent or assenbly.

(b) Mai ntenance code.

O Organi zational Mintenance

(2nd echel on)

34

F Field Miintenance (3rd ech-
el on)

(c) Recoverability code.

R I ndicates an item or as-
senbly that is expendable
and recoverable and is eco-
nomical ly repairable and,
when available, is fur-
ni shed by supply on an ex-
change basi s.

(2) M scell aneous synbol s.

t As required.
< g+

Indicates itenms available as
part of SET or KIT shown.

7. Manufacturer’s Symbols

For mer
Synbol Synbol Manuf act ur er
19728 AL The Electric Auto-Lite
co.
96906 MS Mlitary Standard

8. Suggestions and Recommendations

Notice of discrepancies and recomenda-
tions for additions and del etions of re-
air parts and special tools should be
orwar ded on DA Form 2028 to Commandi ng
CGeneral, U S. Arny Tank Autonotive Center,
28251 Van Dyke, Warren, Mchigan, ATTN
SMOTA-FM 48090



m 2 3 4 5 | & 7 ®
SOURCE, MAINT 15-DAY
ILLusT AND UNIT| QTY|  maINT  u
RECOVERABILITY OF Tﬂc ALW pER % .
CODE ISSUE 100 EQUIP|O3 <
FE? ERC';‘(L DESCRIPTION UNIT 2
to | by | tol] or] tar |t S1O CRCHER
E NO rg|ca [E2E
3G | ITEM g s U353 [a®
o | no |Eg ég 3 2|83 |58
%1578 3B
i | o= >0
SECTION 11
FIELD AND DEPOT MAINTENANCE REPAIR PARTS
1 P| o] R|2920-852~5483| STARTER, ENGINE ELECTRICAL: assy (7748881) ---- | ea $

Note.

Refer to field and depot maintenance re-
pair parts manual T 9- 2815- 204- 35P for
6 cylinder, water cooled, fuel injected,
turbosupercharged, multi~ fuel engine ag-
sembly (Continental model LDS-427-2) for
listing of starter assembly, attaching,
and associated parts and their issue al-
lowances,
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Fi gure 48.

Engi ne Electrical

Starter

QR F453877

Assenbly (2920-852-5483) - Expl oded Vi ew.



(n (2) {3 (4) (5) (6} (7) {8}
SOURCE, MAINT 15-DAY
ILLUsT AND UNIT[QTY | MAINT [
RECOVERABILITY OF [INC[ ALW pep (S,
CODE FEDERAL ISSUE| IN_1; 00 EQUIP 35 _
DESCRIPTION UNIT 528
o) [ ) |t | )] te [ et STOCK o o |2g
- w & NO ra | & i——é
HG | ITEM | 2 = |Z_ |2 831563 [=a*
NO | NO |Ex| £ |EE|S ou |zz 2%
2| R [EF|E Q= |xz |u
: (g se s |°
Engine Electrical Starter Assembly [fig. 4B)
18 | 2 P|F 3120-530-8275| WASHER, THRUST: (fiber) commutator end head to eal| t 5C
commutator (5308275)
3 P|F 5330-534~6760| WASHER, NONMETALLIC: Efiber) commutator end ea| t 5C
head to commutator (5346760)
4 P|F 2920-886~-2989| GASKET: frame to pinion housing (10917157) ~——-- ea| 1 10¢
5 P|F 5305-013-2110| SCREW, MACHINE: fil-hd, S, cd-pltd, no, 10- ea| 4 4¢
32NF-2 x 7/16 in. 1g (switch to frame) (132110)
6 P|F 5310-043-1680| WASHER, LOCK: split, 1lt, S, tn-pltd, no. eal| 24 24¢€
10 screw size (switch to frame (4) , commutator
end head to frame (4) , brush carrying plate to
commutator end head (4) , pinion housing to
frame (8) , intermediate bearing to pinion
housing (4)) (431680)
7 P|O |R| 2920-322-9613| SWITCH ASSEMBLY, STARTER, ENGINE: (Refer to eal|l 1c
[Fig. #9.) (8328134)
8 P|F 5310-043-2646| WASHER, LOCK: split, 1t, S, tn-pltd, 3/8 in ea| 2 2C
bolt size (switch terminals) (432646)
9 Plo §310-734-7571| NUT, PLAIN, HEXAGON: br orcop., 3/8-16UNC-24, ea| 2 2C
5/8 in. wd across flats (switch terminals)
(7347571)
10 P|F 5330-197-9582( PACKING, PREFORMED: "O" rjing,k 4.734 id, 5.012 ea| 1 1
odl, 0.139 in,., thk (commutator end head to
frame) (546884)
11 P[F 5977-353-7343| PLATE ASSEMBLY : brush (10921612) ~emmemmemmam e eal|l 1
12 X1 SPRING: brush ( ¥ ¥r PARTS KIT — 5702664) ea| 8
(19728 -MBD-19C)
15 P|F 5305~013-2119| SCREW,MACHINE: fil-hd, S, cd-pltd, no., 10-32NF-2 ea| 8 8¢
x 5/@ in, 1g (commutator end head to frame (4) ,
brush carrying plate to commutator end head
(4)) (7744780)
16 P|F 2920-293-5041| BEARING, SLEEVE: commutator end head ( 7706704) ea| 1l 1C
21 x1 CLIP: brush holder post ( ¥t % PARTS KIT — ea| 4
5702664) (19728 -GG-81B)
26 P|F 5330-879-3011| GASKET : fiber (intermediate bearing to pinion ea |1 2C
housing) (10917163)

1. WASHER (19728-MAK-61) 30. BEARING ASSY (19728-MBD-1451)
13, "PLATE (No Number) 33. BEARING (No Number)
14. HEAD AND BUSHING ASSY (19728-MBD-1448) 34. LEVER (19728-MBD-1452)
17. COVER (19728-MBD-1447) 38. PLATE (19728-MBD-445)
18. HEAD (19728-MBD-448) 42. LEVER AND SHAFT ASSY (19728-MBD-2452)
19, HEAD ASSY (19728-MBD~2448) 43. DRIVE (10917175)
20. SPACER (19728-MBD-47A) 44. YOKE (19728-MBD-2449)
22. FRAME AND FIELD ASSY (Refer to fig. 50,) 45. RING (No Number)

(19278-MBD-2435) 46. COLLAR (No Number)

23. PLUG (19728-X-865A) 47. SPRING (19728-8Cz-71)
24. PLATE (19728-MBD-455) 51. HOUSING (19728-PS-~408)
25. SCREW (19728~19X-453) 53. HOUSING ASSY (19728-1408)

Figure 48, Engine Electrical Starter Assembly (2920-852-54823) — Exploded View — Continued.
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m @ 3 4 5 |6 @) 18)
SOURCE, MANT o [ar | W88
nLUSY AND e
Of |INC | Alw PER [Ea
RECOVERABILITY N Ba
ssue [ IN_fioo EQuP P35
CODE FEDERAL UNIT 3%
DESCRIPTION 35
o | [t ][]0 [ STOCK W@ | b [Eo
i NO g oz FSE
IG |mem |2 v |E 55 [85 L2
- Y = -1 o |lue oF
o % (25 |¥ e[ 5e |27 BE
AR i-c 5 o I
&
18 | 27 SCREW, MACHINE: rd-hd, slotted, S, no. 10-32NF 4

x 1/2 in, 1g (intermediate bearing pinion
housing) (for field service use SCREW = 5305-
043-6750) (19728 -19X-309)

27 P |F 5305-043-6750 SCREW, MACHINE : S , cd- or zn-chromat e-fin. , no. eal| 4 40
10-32 NF-2A x 1/2 in. 1lg (intermediate bearing
pinion housing) (96906-35226-63)

28 P|F 020-886-2990 | ARMATURE, MOTOR: (10917176) ea |1 10

29 PI|F 5330-883~2237 | WASHER: flat, fiber (armature to intermediate ea |l 20
bearing) (10917159

31 P|F 3120-287-9082 | BEARING, SLEEVE: intermediate (10917158) -==w-- ea|1l 20

32 P|F 5330-820-1626 | SEAL, PLAIN, ENCASED: intermediate bearing ea| 1l 100
(10917165}

35 NUT, SELF-LOCKING, HEXAGON: ®Elastic Stop" type, 1

S, cd- or zn-pltd, 5/16 -24NF (shift lever and
shaft) (for field service use NUT — 5310-665~
6687) (19728-19X-1681)

35 PlF 5310-655-6687 | NUT, SELF-LOCKING, HEXAGON: S, cd~ or zn-pltd, eal| 1 10
5/16 ~24UNF-3B, 1/2 wd, 1/4 in. thk (shift
lever and shaft) (96906 ~20365 -524C)

16 P|F 5305-013-1958 | SCREW, MACHINE: fil-hd, S, no. 8-32NF x 5/16 in, | ea| 1l 10
1g (retainer plate to pinion housing) (131958 )

37 P|F 5310-042-6678 | WASHER, LOCK: gplit, med, S, tn-pltd, no, 8 ea|l 10
screw gize (shift lever retainer plate)
(426678)

39 P|F 5330-541-2476 | PACKING , PREFORMED: "O" ring, 0.426 id, 9/16 od, eal| 1 100
0.070 in. thk (shift lever shaft) (96906~
28775-13)

40 P|F 5315-715-1699 | KEY, WOODRUFF: ghift lever shaft (96906-~35756-6)| ea| 1 10

4l BOLT, MACHINE: S, cd~ or zn-pltd, 5/16 ~24NF x 1

1-1/4 in. 1g (shift lever and shaft) (for
field service use BOLT = §306-754~4208)
(19728-19X-863)

41 P|F 5306-754-4208 | BOLT, MACHINE: hex-hd, cd- or zn-chromate-f in. , ea| 1 10
5/16 —24UNF-2A x 2-1/4 in, 1g (shift lever and
shaft) (96906~35292~36)

48 P|F 2920-884-4836.- | DRIVE, ENGINE, ELECTRICAL STARTER: (10917175 ) ea| 1 20
49 P|F 2920-884-4837 | COLLAR, SHAFT: snap ring pinion stop (10917162) | ea| 1 10
50 P|F 5340-879-0641 | RING, RETAINING: pinion stop (10917160 ) ———--=- ea| 1 100
52 P|F 5306~878-8205 | BOLT ,” MACHINE, HEXAGON HEAD: S, cd- or zn-pltd, ea| 8 80
no.10-32NF-3x 7/8 in, 1g (pinion housing to
frame) (10885757)
54 P|F 2920-886-2991 | BEARING, SLEEVE: bushing-type (pinion housing) eal 1 20

(10917161)




tm (2) (3) (4) (5) 6 7) 8)
15-DAY
JQURCE, MAINT it | 2ty MAINT
ILLUST AND oF | NC
LECOVERABILITY sut| N ALW/ PER a
CODE FEDERAL ) 1000 EQUI 85
_—— — — DESCRIPTION INIT o | %
@ [ |@|®]@]|a STOCK alw | gt
U NO x| .z | %
FG |mem [ £ | o [E g 23|52 §°
NRERE s8¢
Starter Switch Assembly (fig. 49)
49 | 4 P|O 2020-622-0643 GA?KET: switch blade housing to switch body ea |1 12
8328062)
13 P|O 5310-734~7568 | WASHER: plain, 3/8 id (switch to terminal) * 2 10
1l (7347568) R R

O AL N

LNCAESIJ ‘ 4 ! ﬂ
NON-SUPPLY ITEMS
. RETAINER (8328063) 9. WASHER (431680) 16.
. SPRING (8328064) 10. SCREW (19728-19X-119) 17.
. BODY (19728-MCZ-69) 11, BUSHING (19728-MCS-69) 18.
. PACKING (8328066) 12, RETAINER (19728-MCS-76) 19,
. BLADE AND PLUNGER ROD (8328065) 14. NUT (7347571) 20.
. TERMINAL (19728-MCS-1060) 15. WASHER (432646) 21.

WASHER (19728-MCS-63)

Figure 49. Starter Switch

22,

Assembly (2920-322-9613) — Exploded

(ORD E45678 ’

BUSHING (19728-MCS-~67)
GASKET (19728-MCS-78)
PLUG (19728-X-~-865A)

NUT (7000369)

HOUSING (19728-MCZ-73)
TERMINAL (19728-MCZ-1060)
INSULATOR (19728-MCZ~62)

View.
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m 2 ) [4) W e[ o |®
JOURCE, MAIN 15.DAY
ILLUST AND INIT( 2TV | mAINT |,
YECOVERABILITY OF ['INC| aiw per | 1o
CODE FEDERAL e JIPL\‘I' 00 EQuip '§5
@ | ® @] w]e] STOCK DESCRIPTION Tor | o ;Sk
FIG { g | Ne cs| 5|28
AN IENIERE HARE I
vo | NO | 2| 8181 § 2| iz | F
5 2 EY=} ;§ )
Frame and Field Assenbly [T10._bo)
50 | 4 X1 BRUSH: el ectrical cont act (3t X PARTS KIT - 1
5702664) (19728 ~MBD-12D
5 X1 BRUSH: electrical cont act (3% XL PARTS KIT - 1
5702664) (19728 ~MBD-13D)
8 X1 BRUSH. el’ectrical contact (% 2% pPARTS KIT - 2
5702664) (19728 ~MBD-13F)
9 X1 BRUSH. el ectrical contact (¥ X PARTS KIT - 2
570266!@& (19728 -MBD-12E)
10 X1 SCREW CHI NE: fl-hd, ed-pltd, NO. 10-32NF-2x 4
1/2 in. 1g (brush retaining) (3 3 PARTS KIT -
5702664 (19728—19X-66)
17 P|F 5310-013-4570 | nut, PLAIN HEXAGON: 3/8-16Nc (starter frane ea |1 10
termnal { (7000369),
18 NUT, PLALN, HEXAGON: 3/8-16NC (starter frane 1
term1na1$ (for field servlce use NUT -5310-
045-1817) E%ZAZS"X—%SS
18 P|F $310-045-1817 | NUT, PLAIN, plain-fin. , 3/8- 16UNC- ea |1 10
2B, 5/8 wd 13/64 in. t hk (frame termnal)
45181
19 P|F 1310-043-2646 | WASHER, LOCK split, 1t, S, tn-pltd ea |2 20
SCrew size (starter frame term nar) 432646)
21 X1 BRUSH. electrical contact (& X£PARTS KIT - 1
5702664) (19728 _MBD-13C)
22 K1 BRUSH: el‘ectrical contact (% X% PpARTS KIT - 1
| 5702664) (19728 -MBD-12C)

INCHES ?

ORD E;;;?? \i\\g

1. POLE PIECE (19728 -MBD-29) 11. GASKET (19728-Mz-284) 16. WASHER (19728 -MBD-438)
2. COL ASSY (19728 -MBD-1005H) 12. SCREW (19728 -MCS-38) 20. WASHER (19728 -Mz-294)
3. COL ENo Nunber ) 13. BUSHING (19728-MEL-17A) 23. TERM NAL posT (19728 ~MBD~443)
6. rrave (19728 -MBD 1435) 14. WASHER (19728 -MBD-444) 24. WASHER (19728 ~MBD~440)
7. INSULATION (19728 -MRr-32) 15. WASHER (19728-MBD-442) 25. WASHER (19728 -MBD-439)

Figure 50. Frame and Field Assenbly - Exploded View
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n (2) 3) {4) (5 | (& {
ILLUST SOURCAEN;‘A INT uNIT|QTY -
o
RECOVERABILITY OF | INC 8,
ISSUE| IN [CH
CODE FEDERAL DESCRIPTION UNIT oy
tal | ® | (@] o] o] @ STOCK e T |2,
g g [ No . & |z S
FIG [ITEM | B wi® |8 22 |Y3 |5
N6 o |Es| § |28 2 o |z |2
FET g..g 5 |Z5 |8
Electrical Contact Brush Parts Kit[(fig. §1)
51 P 2920-882-5941 | PARTS KIT: brush and spring ( 5702664) —~—eeea—e eal| ¢
Compo sed of:

1 BRUSH: electrical contact (19728 -MBD-13C ) eal| 1

2 BRUSH: electrical contact (19728 ~MBD-12C) ea| 1

3 SCREW, MACHINE: fl-hd, no.10-32NF-2x ea| 4

1/2 in, 1lg (brush retaining) (19728-
19X-66)

4 BRUSH: electrical contact (19728 ~MBD~12E) ea| 2

5 BRUSH: electrical contact (19728 -MBD~13F ) eal 2

6 BRUSH: electrical contact (19728 -MBD-12D) ea|l

7 BRUSH: electrical contact (19728 -MBD-13D) eal 1

8 CLIP: brush holder post (19728 -GG-81B) =~---| ea| 4

9 SPRING: brush (19728 ~MBD=19C) —=wewe—ee——een ea| 8

spacvereee e
o o i e,

I I N

Figure 51, Electrical Contact Brush Parts Kit,

QRD EI791}
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Al location, field and depot naintenance - - -

[Appendix_11 - References ----------- -

AppendixX 1T -1 Repair parts list:

Ar

As

Section | - Preface ---------------
Section II - Field and depot nmintenance repair parts

mat ur e:

Cleaning ---------cmemmceccrcncaracenaneen e -
Description  ------------ R N
Inspection - ---" = ------- ----- - T Tt e mmmmmmmees -
Installation ----------------------- e wTTT
Renmoval =--"""" -- -ttt -ttt S 7T TTTmmmmmmmmmosenes --
Repai r T B
sembly ---- -- = TTTTT TTTTTT ot Tmmm mmmmmmm memmmmmmes e -

Bearing, internediate:

Inspection --------- -=---- ----- it
Installation ---------- el - -
Remova 1 ----" ~-="7 ==-°-

Br

Br
Br

a

Co

Co
Co

Repair ---- == ------ --- —m e L e o o -
ush carrying plate assenbly (See plate assenbly, brush
carrying)

ush parts Kit --- = == === =-- creemmmeee e
ushes:

Cleaning = -- =----=--- =-------- ———me meeee- S
Description ---- —ce comemmeoaan e e el
I nspection ------- . e e [
Installation ------ =-=-====% =---mmn c-ans e L
Renmpval =" = e m e me e mmmmies e e e e s

eani ng:

After disassembly == 7 =" "--ocs msmos sesses coooooo-o-
Before disassenbly -------- ------- S S
ils, field:

Cleaning ------ =-===-- =----- s--sees aoooo oo oo
I nspection ------- ---- S e s
Installation =---=- === ==-=-= see-sia- aaoo- aooa-n
Removal -~ ~ --- S e R —
Repair =----== ==-=-- ___ mmmmmms s e eeo
mon tools and equipment ------ -ttt e
mmut at or end head assenbly (See head assenbly, commu-
tator end)

Cover, end:

Inspection ------======-- ~--------- ------- --------
Installation ----------- =------ =------ ------ ------
Remv @ 1 ------- ------mmmmms mmmmies mmem oo e

Data ------" ~---""""" =“"----- mmmmmmm mmmmmmmmmmmooos mmmes
Depot maintenance wear limts (See wear limts)
Description ------== =---=-=-=------- m---os mmooon mmm-o

Di

sassenbly ------ - m----s m----- mo--o-

Drive assenbly, positork:

En

ASsenhly =-----mmemmeseeeeeeees e oo
Description -------------------- »~-------- --------
Di sassembly ------- ----ecn smcmoes ceieeoo eoaoo oo
INSPeCction ------ =-----s et e smmsies meeoe-
Installation =------ =-===- ====-- “=-------- ------ e
Remova 1 - meeees s ceeeccee meeaao-
Repair --------mmm s e e ST e

d cover (See cover, end)

Field and depot nmmintenance allocation (See allocation,
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Par agr aph Fi gure

Field coils (See coils, field)

Field naintenance wear-limts (See wear linits)
Forms, records, and reports - 3 - -
Fr ame:
Description -----" ~--7------ommmssoommmsoooomms ras] 2
Inspection -----  m---mssosssssso-ssssoooosssoooooooe- sy --
Installation ----------------=---=-- ~“------------- 6t [Z7T28
Renmoval -------- =------ <“---------o-oooooooooooooo 26f 271738
Head assenbly, commutator end :
Assenbl y R ———— (31l 22123
Description =----- =-=--- =--=--=-- s------coooonooooon 1y
Di sassembly ---------- [23b ZZ1Zz3
I nspection ----- ------ [Z8h --
Installation -----------=---=-=----------------------- [31b 4
Remova 1 -------- ------ h 10
Housi ng, pi nion:
ASSEMDIy ----ossseoeseeooooooseoeooooooos S [335 [I3717]
Description ---------- ----------------"--"-"----------- W]
Di sassenmbly ---------- & [L3T17]
I nspection Z6b - -
Installation --------- 33k Itz
Remov a 1 -------------- Znd 21
Renmoval , preparation -------------- ----------------- pany 2]
Repair --------------- =“------------------------- - [Z7b - -
Improvised tools  ------mmm 1] 3
Inspection ------- ==--=-- =--------------oooomommmn o Zal _
Intermedi ate bearing (See bearing, internediate)
Lever, shifting:
I nspection -------- - 261k -
Installation --- - h
Removal - -------------""-“=---------- - |21 115]
Mal function,tablg 1 -~ -~ "~"""-- - - 15 - -
No-load test ------ ————mm 7
Qperation --- -- - -
Parts Kits ~--"" """ "t mtmommommmsomsmsommsomommmmme [18 ——
Pinion clearance -- ------ =-------------------ooooooooon [30] | 41146
Pl ate assenbly, brush carrying:
Cleaning ------ ~===-"" =------------ ---- --
I nspection ---------- e Tl - - 26e - -
Installati On === ---mmmmmmm oo [22]
REMDVAl - - - s o mm oo [23&]
Positork drive assenbly (See drive assenbly, positork)
Ref @r ENCES - - - s m o mm e e - -
Renoval and installation [To - -
Yo L e e z7 - -
Repair and rebuild standards 391 1481 50|
Repair parts ------------------------ ------ 3 48151
SCOPE - - - m e oo [
Shifting lever (See lever, shifting)
Special tools and equipnent -
Stall current and torque test ------------------------ 138 @
Switch assenbly:
Assenbly --=--- e [34b
DeSCriptiOn = - -mmm e e e [Ug A
Di sassenmbly - - --mm e CZ0b GF3]
I nspection ---- - --
Installation """ - == "" - o o we .
Remov a 1 = -- ---"" oo o - - - % g

0
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Tests and adjustments =---------------------------o-o-
Tools (See specific item
Tr oubl eshoot i ng:

General instructions and procedures =-------------o--

Purpose -----------"---------mmmmmmmmmmm o
Unsati sfactory equipnment report ------"-"-------------
Wear limts ~--""" - mtmommmmmmmmmmmm s m e m e
Yoke:

Inspection -------"-"“-“""-“---------------------~-

Installation - - - - T s s s,
Removal ~----"---"-mmmmmmmmmmmmmmmm s s m e
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By Order of the Secretary of the Army:

EARLE G. WHEELER,
General, United States Army,
Chief of Staff.

OFFICIAL:

J. C. LAMBERT,

Major General, United States Army,
The Adjutant General.

DISTRIBUTION:

Active Army:
DCSLOG (1) Umatilla, Wingate (3),
CNGB (1) San Jacinto (4)
USCONARC (3) USAOSA (1)
ARADCOM (2) ord PG (10)
ARADCOM Rgn (2) POE (2)
OS Maj Comd (2) Trans Tml Cormd (2)
OS Base Comd (2) Army Tml (2)
LOGCOMD (2) Ord Arsenal (5) except
Armies (3) except Frankford (10),
Sixth USA (1) Joliet (4)
Corps (2) Springfield Armory (2)
Div (2) Procurement Dist (1) except
USAMC ¢ Cleveland (2), New York (5),
USAMOCOM (2) Phila (4), St Louis (3)
USAWECOM (2) Ord Plants/orks (5) except
USAMUCOM (2) Lake City (3), Radford (I),
USAMICOM (2) Ravenna, Pantex (2),
USASMCOM (2) Kingsbury (None)
USA Maint Bd (6) Mil Msn (1)
Instl (1) except USA Spt Cen (2)
Ft Belvoir, Ft Hood, Units org under fol TOE:
Ft Sam Houston (7), Two (2) copies each unit:
Ft Bliss (9), 9-7 9-357
Ft Meade (3), Ft Bragg (2), 9-12 9-500 (CA, CB)
Ft Sill (6) 9-25 29-55
Svc College (2) 9-26
Br Svc Sch (2) except 9-27
USA Ord Sch (50) 9-65
USA Tk Autmv Cen (105) 9-66
GENDEP (0OS) (2) 9-67
Ord Sec, GENDEP (OS) (5) 9-76
Army Dep (1) except 9-127
Black Hills, Savanna (5), 9-137
Letterkenny (10), Tooele (4), 9-167
Sierra (3), Sioux (2), 9-197

NG: State AG (3).
USAR: None.

For explanation of abbreviations used, see AR 320-50.
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